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ABSTRACT

This report is the culmination of several theoretical and design

papers on a low resolution, short range vision system to be used for

planetary exploration. Included is a theoretical discussion of the

Scanning Laser / Multi-Detector laser triangulation system.)designed

and built / in the Rensselaer Polytechnic Institute Mars Rover

Laboratory Discussed in depth is the actual test performance of the

Scanning Laser / Multi-Detector System.

All tests presented were performed in controlled, static,

laboratory conditions. To add to the credibility of the tests, the

materials used were of the same reflective properties as dirt. The

actual tests performed included: single step tests, single slope tests,

multiple step tests, and range tests. All of these tests were

performed to show the capabilities of the vision system and its ability

to detect the presence of terrains hazardous to the safety of the

vehicle.

The results showed both the vision system's strengths and

weaknesses. Of special interest was that many of the limitations

uncovered were software based. The test results are included, in the

Appendix.
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PART 1

INTRODUCTION AND HISTORICAL REVIEW

In the last several years, tremendous advances have been

brought about in the field of robotics. This has been due, in part,

to advances in vision systems technology and in the development of

artificial intelligence for interpreting the data obtained. The Mars

Rover Project at Rensselaer Polytechnic Institute has been a product

of these advances.

Since 1968, when the effort began under a NASA grant, the

project has undergone many changes both in the design goals and in

the physical vehicle. In the beginning, the goal was to create a

vehicle which could negotiate rocky terrain with little difficulty.

Mathematical models were created to determine various stresses and

strains due to inertial forces as well as external forces which may be

present (see Reference 14). Particular attention was paid to the

design of the wheels. The vehicle at one time, was a two wheel drive

device which could fold itself into a small package, facilitating

transportation to Mars. Because of difficulties the vehicle encountered

negotiating certain obstacles, it was later decided to give it four

wheel drive.

'a
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Once most of the design and construction of the vehicle itself

was completed, attention was placed on the design of an onboard

vision system. The need for a vision system was prompted by the

desire to include a shortrange terrain navigation system on the

vehicle. A local navigation system was wanted because the

communications time between Earth and Mars varies from 9 to 40

minutes, depending on the distance between them. Obviously, having

to transmit a view of the terrain to Earth, process the information,

and send a command back would take an exorbitant amount of time

and the vehicle wouldn't get very far very fast. The need for a

vision system was first filled by a Singl-Laser/Sirgle-Detector

(SL/SD) mast, Figure 1. The laser fired 15 azimuth pulses per scan

and the detector could detect relatively gross hazards at distances of

1.5 meters and heights of 0.25 meters, Figure 2. The addition of the

vision system's mast precluded the vehicle's folding ability. Since the

vision system was determined to be of greater importance than the

ability of the vehicle to fold, this was a more than equitable loss.

The testing done was with the vehicle outdoors on terrain very

similar to what would have been expected to be encountered on Mars.

Extensive testing proved that the system worked as designed

(Reference 6).

The simple "hazardous/not hazardous" resolution of the system

was determined to be overly conservative and so a new system design

was sought. Using what had been learned from the design of the
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SL/SD system, a Multi-Laser/Multi-Detector (ML/MD) system was

designed and built (see References 1, 3, 5, 7, 11). In addition to

the actual hardware that made up the new vision system, there was

also simulation as well as realtime software written to interpret the

data which the new mast provided (see References 4, 10).

The Mars Rover Vehicle has thus evolved into a

dual-microprocessor controlled vehicle able to negotiate rough terrain

with a Multi-Laser/Multi-Detector vision system. The development of

the new vision system mentioned above included: the design of a new

mast with the associated drive electronics and mechanics, the design

of a new microprocessor board to control the flow of data to a

mainframe computer, and the development of new software to interpret

the information obtained by the mast.

Throughout these recent developments, there has been relatively

little done to determine whether the modifications were improving the

system or making it unnecessarily complicated. For instance, up until

very recently there had been very little testing (Reference 9) done

to determine how well the new detection hardware works. Some

questions that need to be answered include: is this vision system

reliable, does it do the assigned task of obtaining reasonably accurate

data, do the benefits outweigh the possible problems of the added

complexity of the system, and how accurate is the data obtained by

the system?
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This report will attempt to show some of the strengths and

weaknesses of the vision system and should answer the questions

raised concerning the accuracy of the obtained data. Since all tests

will be performed in the relatively controlled environment of a

laboratory, the question of reliability under adverse conditions can

not be completely resolved; only obvious reliability problems will be

pointed out. Inherent limitations of the system due to the system

. configuration will be discussed. Finally, suggestions for future

• modifications to improve upon the system are presented throughout.

-IN

.



PART 2

ML/MD VISION SYSTEM THEORY

-r.-

In order for the test results to be understood, it must first be

understood how the Multi- Laser/Multi- Detector Vision scanning system

works. Therefore, the concepts of Laser Triangluation and of the

scanning laser are presented first.

2.1 Laser Triangulation

The idea of laser triangulation is that, given a known angle of

a laser being fired and a known angle of a detector receiving the

returning light rays, the height and range of the terrain can be

determined through applied geometry. This concept and associated

equations are shown in Figure 3. By firing the laser at a series of

elevation angles at a constant azimuth it is possible to obtain height

and range data of the terrian for any particular azimuth (see

Reference 15). The heights and ranges are determined from the

intersection points of the laser and detector angles. A system with 18

laser elevations and 19 detector angles is shown in Figure 4.

7 7
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Assuming the use of a rotating or oscillating mast, which allows

for several azimuths, there are at least two ways to produce several

laser elevation shots per azimuth. One of these is to use several

lasers, each firing at a slightly different elevation. Another method,

the one used for the ML/MD system, is to use a single laser firing at

Z:" multiple elevations to produce the effect of multiple lasers.

2.1.1 ML/MD Vision System Accuracy Factors

The accuracy of the data obtained by triangulation system

depends on essentially three independent factors. They are: the laser

characteristics, the detector characteristics, and the distance between

the lasers and the detectors. The density of laser shots will affect

resolution as depicted in Figure 5. The higher density of laser shots

produces a more well defined envelope of the terrain. The angular

resolution of the detectors is also a factor and is a function of the

number of detectors and the desired total angular coverage. Finally,

the accuracy is also affected by the distance between the lasers and

the detectors as shown in Figure 6. Of these three factors, this one

can provide the greatest improvement in accuracy in the easiest

possible way, i.e. with just a simple change in component locations.

6
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2.1.2 Detector "Cone of Vision" Problem

A problem which arises from the application of this type of system is

that the "cone of vision", which each detector possesses,

unfortunately causes not a point, but a line segment of data to be
.

,considered a return for each detector. This problem, as illustrated in

Figure 7 for step hazards and Figure 8 for slope hazards, is

considered to be quite important in the determination of what is and

what is not a hazard. For instance, if a step hazard is defined to

exist whenever a step exceeds 25 cm (10 inches), but the system has

a resolution of only 5 cm (2 inches) as a result of the "cone of

vision" effect, it would be necessary to treat any hazard greater than

20 cm. .18 inches) as hazardous just to be safe. By the same token,

if the system had a 5 degree angular resolution and a slope hazard is

defined as any slope grade of greater than 30 degrees, then a slope

encountered with a grade of 25 degrees must be treated as a hazard.

2.1.3 Laser Triangulation Justification

The justification for laser triangulation, as opposed to some

other method to determine obstacle height and range, is the faster

rate at which the obtained data can be analyzed. This is due, partly,

to the fact that the single scan bit rate is only:

B=N(L) * LOG 2(N(L)) * LOG 2(N(D))

Z
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where:

B is the number of bits per scan

N(L) is the number of laser shots fired

N(D) is the number of detectors used

For instance, if there were 1024 laser shots fired per scan and

64 detectors used, the number of bits required would be 1024*10*6 or

61440 bits per scan. If a scan were to occur once every 3 seconds,

this would require data to be processed at a rate of about 20000 bits

per second which can be handled quite easily, even by some

microprocessors. For comparison, digitized voice processing requires

an even higher rate. Another advantage which a laser triangulation

system has over other systems is that each laser shot fired is

tagged, meaning that each shot is fired at known azimuth and

elevation angles. The advantage that this provides is that with known

detector angles the determination of the height and range are a

matter of plugging all of this information into a simple geometric

equation.

What has not been attacked are the drawbacks which laser

triangulation has. For instance, the resolution of a laser triangulation

system is usually limited. Increasing the density of laser shots as

well as increasing the number of detectors would increase it.

Unfortunately, either one of these fixes would also increase the

number of bits required to obtain a complete scan. In the case of the

. . ... , . . .-J . , ,-.. . . ,-I > . , ... , .- . - . . , , .,,:, . - , , . - . - . - ' ;. .,, - .,...-,,,.=l
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Mars Rover vision system, these problems do not apply because a

high resolution is not required.

2.2 Concept of the Scanning Laser

The Multi-Laser/Multi-Detector (ML/MD) vision scanning system

works by firing a single laser through a series of elevations and

azimuths and then receiving the reflections from the terrain back

upon an array of detectors. By using a single fixed position laser

firing at a rotating mirror, the cost and weight of the system are

greatly held down. Also, the complexity of the drive electronics is

reduced as only a single laser need be contended with. In addition,

the amount of calibration required for the system is slight. If a

rotating mirror is used, as in the case of the RPI Mars Rover, the

mirror should be positioned with respect to a shaft encoder. This

way, any elevation angle within the resolution of the encoder is

available.

2.3 ML/MD Vision System Data Interpretation

The data obtained by an ML/MD vision system must be

interpreted somehow. If what was described above with respect to the

"... resolution was enough to completely describe a given terrain, then all

that is necessary would have been said. But, there are other factors

which have not, as yet, been pointed out. The most obvious of these

I .. .
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is that the information obtained must be interpreted with respect to

the orientation of the vehicle. This information could be provided by

gyroscopes giving the relative pitch and roll of the vehicle. For

instance, if the vehicle were on an up-slope, then steps of lower

magnitude than those acceptable when the vehicle is on flat ground

would be tolerable. This is illustrated in Figure 9.

Another factor that must be considered is what to do about

laser shots fired for which there are no detected returns. Two

examples of this are shown in Figure 10. As can be seen in each of

these Figures, the unknown terrain may or may not be hazardous.

Because of this ambiguity, it must be assumed that whenever there

are no returns, the unknown terrain is hazardous. This means that

even with no returns, there is information conveyed, specifically that

there is a hazard present.

The programs which do these interpretations are not the subject

of this paper. They are mentioned merely for completeness. Only the

modeler will be discussed later in any detail. Information about how

this software works is available in References 4, 9, and 10.

I



19

LEVEL GROUND -0.25 METER BLOCK 19 DEGREE SLOPE -0.25 METER BLOCK '
MAXIMUM VEHICLE SLOPE =8 DEGREES MAXIMUM VEHICLE SLOPE =27 DEGREES ,

20 DEGREE SLOPE -0.12 METER BLOCK 24 DEGREE SLOPE -0.12 METER BLOCK :
. MAXIMUM VEHICLE SLOPE =24 DEGREES MAXIMUM VEHICLE SLOPE =28 DEGREES

•2.5 DEGREE SLOPE 0.06 METER BLOCK 29 DEGREE SLOPE 0.06 METER BLOCK ... 'MAXIMUM VEHICLE SLOPE =27 DEGREES MAXIMUM VEHICLE SLOPE =30 DEGREES"

7FIGURE 9. INCREASING SLOPE EFFECT ON STEP HAZARDS

• 

",i:?.

: ..; - --....-- . , • . .. ..., .- ... -



20

MISSING RETURNS
BECAUSE OF ROCK

MISSING RETURNS
BECAUSE OF HILLTOP

FXS

iI

FIUR 0.EAMLS FMISSING RETURNS

K - - -;.-..: -~ - - . -.



W WI~~~~- -1u Kr- lk- %-- -: nit - V k 7T

PART 3

V. OVERVIEW OF VISION SYSTEM

Before the test results of the RPI Mars Rover vision system are

discussed, an overview of the vision system's hardware and software

components will be given. Figure 11 presents this system in a block

diagram form. The separate components are described in detail below.

3.1 Mast and Associated Electronics

The electronic hardware used on the vision system for the

Rensselaer Mars Rover consists of several components. The laser and

the detector array are housed in the rotatable mast. The

semiconducor laser is capable of producing infrared light pulses with

a wavelength of 904 nm and a peak power of 100 watts at a 10000

hertz rate with a .04 percent duty cycle. The light from the laser is

focused by a lens and then reflected from a rotating 8-sided mirror.

This reflected light then hits the terrain. Some portion of whatever

light reflected from the terrain passes through the 35 mm camera lens

and onto a photodetector diode array. The photodiode array consists

of 20 photodiodes with a common cathode mounted in a 20 pin DIP

(Dual Inline Pin) package.

21
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Each photodiode is connected to an integrated circuit operational
amplifier. Comparators then determine whether or not a particular

photo-diode received any of the return light and the upper and lower

detector numbers of those hit are determined. These numbers are fed

through slip rings to the control circuitry in the non-rotating back of

the mast (see Reference 11). The mast is shown in Figure 12.

The rotation of the mast, the rotation of the 8-sided mirror,

. and the timing for firing the laser are controlled by electronics on

five circuit cards located on the back of the mast (see References 3

and 7). These cards are supplied the position of the rotating mirror

by a shaft encoder which puts out 2048 pulses per revolution along

with a zero pulse. The information makes available 256 different

elevation angles between 0 and 90 degrees (8 times per revolution of

the mirror). There is also a shaft encoder which identifies the

azimuth position of the mast. This encoder allows up to 256 different

azimuth angles; some of which cannot be used because they occur in

the back of the scan. When a laser pulse is fired, 32 bits of

information are shifted into FIFO (First-In-First-Out) memories. These

are end of scan, end of azimuth, azimuth number, elevation number,

upper detector returned number, and lower detector returned number.

IS'
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3.2 Telem card

All of the data shifted into the FIFOs, as well as the data describing

the vehicle's current status must be buffered and sent to the

computer running the realtime control routines. The vehicle status

data includes information on the wheel speeds, the gyro angles, and

the steering angle. This is done by the telemetry stand-alone

microprocessor board located in the vehicle card cage (see Reference

_ 2). The program TELEM6.TC currently runs the processor. This

program acts as both a diagnostic tool as well as a data flow

controller. It's output display, shown in Figure 13, tells immediately

if there are any major faults with the data coming from the mast.

When a period is printed, vehicle data for a particular scan has just

been sent. The number shown to the left of each colon is an azimuth

number and the number shown to the right of the colon is the

number of elevation shots fired for that particular azimuth. At the

end of scan 'EOS' is printed, as well as the number of azimuths and
.4%

the total number of laser shots fired. Any deviation from the defined

laser shot numbers can easily be detected from this displayed output.

A listing of TELEM6.TC can be found in Appendix Section 7.1.

~..,
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3.3 Prime GPIB

The data which the telemetry board handles is sent via two

coaxial cables to a PRIME 750 in the RPI Image Processing Lab, JEC

Room 2318. The data enters the Prime via a GPIB (General Purpose

Interface Board) (see Reference 5). This board controls a DMT

(Direct Memory Transfer) into the main memory of the Prime

computer. The board itself is controlled by the device driver TSROVR

(see Reference 12).

3.4 Prime Computer Programs

There are basically three types of routines which use the data

once it has made its way into the Prime Computer. The first of these

routines are the realtime routines which take given data, determine

what hazards exist, and decide what the Rover should do next; stop,

turn, go, etc. As of the time this paper was written, the actual path

selection routines on what the Rover's next move should be have not

been used in realtime. However, they have been used in simulation

(see Reference 10). In addition to the realtime routines, there are
.. a.

the post processing routines. These routines allow the user to look at

the data. In fact, the various graphs in this paper were produced

using the post-processing routines. A descriptive list of the names

and particular functions of these routines can be found in the project

report MP-80 (Reference 9).
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The third type of routines are used for mast calibration. This

routine is actually a form of a post-processor, but it is meant to be
.o-

used only when, for some reason, some mast parameter needs to be

changed. The calibration routines are especially useful in calibrating

detector angles and elevations. Due to system limitations, it is almost

impossible to make the detector's cone of vision identical for every

detector, therefore, attempting to measure by hand the cone of

vision's precise center for each detector also becomes an almost

* ,impossible task. Since the elevation angles at which the laser fires

are known, detector calibrations can be achieved by feeding the mast

known terrains at known slope angles. Since the only unknowns

involved in obtaining this data are information relating to the

detectors, these unknowns can be solved for. After several different

slopes have been obtained, guaranteeing all detectors have received

returns from more than a single laser elevation angle, a table of

detector angles and heights can be created through linear regression

(see Reference 9).

3.5 The Modeler

The heart of the realtime routines is the modeler. This is a

subroutine which takes the given raw laser and detector data and

produces a list of hazards for each scan. Then, it divides the hazard

analysis into two catagories. The first of these is in-path hazard

analysis. In-path hazard analysis detects hazards which exist along a

,%O
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particular azimuth. These types of hazards are step hazards, slope

hazards, and insufficient data hazards. The other type of hazard

analysis performed is cross-path hazard analysis. These hazards are

those created by two adjacent valid azimuths which when next to each

other produce a hazard, but do not necessarily constitute hazards

when found without the other.

3.5.1 What the Modeler Does with the Data

Although a complete description of how the modeler works will

not be given here (see References 9 and 10 for more), a general

flowchart as well as equations of particular interest are discussed

below. The in-path analysis is done for each azimuth one at a time.

The first process is changing the incoming upper/lower detector

number inputs to index values. Next, they are placed in the order of

increasing range. Points which could be the sources of sensor

quantization errors as well as those considered too distant in range

are removed. Finally, the actual analysis begins starting with the

determination of whether there are enough returns or whether the

most distant return is too close. The data used for cross-path hazard

analysis is extracted at this time for later use. Slope and step hazard

cataloguing follows. After all in-path analysis has been completed,

cross-path analysis is applied. The cross-path analysis compares

characteristics of adjacent azimuths with valid data to determine the 6

presence of either a cross-slope or a cross-step hazard. Both

MM. , , . . .- . - . -. - .. , . **.....
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cross-slope and cross-step hazards are lumped together as cross-path

hazards. When the cross-path analysis is complete, the work of the

modeler is finished.

3.5.2 Modeler Slope Hazard Equations

The modeler determines the slopes in an azimuth by taking the

arctangent of the height difference divided by the range difference

for each pair of valid adjacent elevation shots. The key to the

. modeler's ability to detect a slope hazard is the following equations:

i : ~CS=(1 -B)*A RCTAN ((TZ (J) -TZ (J- 1) ) /(TR (J) -TR (J- 1) ) ) B*O LDCS

ESTSLOPE=AZSLOPE+CS

where for a particular azimuth:

J - counter from 2 to the number of valid laser returns.

CS - the current elevation pair unadjusted slope estimate.

OLDCS - the previously determined value of CS.

TZ() - height (z-axis) coordinate array for each elevation.

TR() - range coordinate array for each elevation.

AZSLOPE - the adjusted zero slope with respect to the planet's
coordinates and vehicle orientation. This value is
determined using gyro and azimuth number information.

•5 . -' * * ._ . . - ' . = ,- .t. . , . #+.., L '. . , - . .-
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ESTSLOPE - the estimated, adjusted slope determined for the
current elevation pair. Whenever this value is greater
than the slope threshold, a slope hazard is flagged.

B a coefficient which determines how much of the previous
will be used in the current slope determination. Its values
ranges from -1 to 1.

Of the above mentioned parameters, the coefficient B has the

greatest impact on the estimated slope value. It determines how much

smoothing of the slope occurs by injecting B amount of the previous

slope into the current slope. This smoothing action helps to

*distinguish slope hazards from step hazards since step hazards consist

of relatively high frequency variations. This low pass filter effect can

be quite dramatic as shown in the testing.

3.5.3 Modeler Step Hazard Determination

The modeler is set up to determine step hazards using three

.4, separate pieces of information. These are: actual height variations,

vehicle orientation information, and slope information. The reason for

the use these last two pieces of information may not seem obvious,

-. but will be explained here. As was stated earlier in THEORY, the

vehicle's ability to negotiate a step decreases as the presence of a

slope in the same direction as the step increases, but not vice versa.

Therefore, it is necessary for the slope values, determined by the

.. " above method, to be injected into the step hazard analysis.
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3.5.4 Classification of Hazards

There are six types of hazards which are classified by the

modeler: step hazards, slope hazards, insufficient data hazards, most

distant return to close hazards, cross-path hazards, and bad data

hazards. The first four of these are determined by analysis of data

returned in a single azimuth. The cross-path hazards are determined

by intra-azimuth analysis. A bad data hazard is usually the result of

some hardware element of the system failing. A more in-depth

description of each of these follows.

3.5.4.1 Step Hazards

A hazard in which wheels of the vehicle cannot properly

maneuver is known as a step hazard. Examples of step hazards

include protrusions, such as rocks, and depressions, such as holes.

Since the wheel radius is 25 cm. (10 in), a height greater than this

would not allow the vehicle's wheels to negotiate it. In the case of a

hole deeper than 25 cm. (10 in), the wheels could certainly get in,

but there would be no guarantee that they could get out again. Also,

just because the wheel got into a hole doesn't r.ean that it did so

undamaged.

,...
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3.5.4.2 Slope Hazards

A slope hazard is defined as a hazard whose slope is greater

than that which the vehicle can properly negotiate. An example of

this type of hazard is hilly terrain. The nature of the dangers slope

hazards present can be quite complicated. For instance, the vehicle

might be on a progressively steeper hillside (as in Figure 14A). If

the change is very gradual, the scanning laser, alone, will not notice

the change. The other parts of the system, specifically the gyros,

would be depended upon to supply the missing information. However,

the ML/MD system is necessary for recognizing the presence of a

sharp slope hazard before the vehicle actually encounters it. An

example of such terrain is shown in Figure 14B.
;>I.

3.5.4.3 Insufficient Data

When, for some reason, less than one-fourth of the total

number of laser shots for an azimuth have returns accounted for, an

insufficient data hazard is flagged. The reasons for not enough data

being returned range from encountering a terrain with poor reflective

properties to hardware failures.

* r The reflective properties of materials vary from excellent to

terrible. As was determined (see Reference 9), the amount of light

returned from such materials as black slate was not detected by the
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detectors at any range with any aperture settings. The most likely

explaination for this occurance is that the black slate in question

simply absorbed all, or almost all, incident infrared light on its

surface. On the other hand, a material like brown cork reflected more

light than black slate but less than wood. What this indicates is that

different materials reflect infrared light differently. A material such

as dry garden dirt, whose reflective ability was analyzed this year,

reflects slightly better than the light brown cardboard analyzed last

year. In any case, the poor reflective properties of a material could

certainly account for an insufficient data hazard.

Hardware failures, given the number and complexity of

components in a system like this, are almost inevitable. A particular

problem which has crept up occasionally has been detector amplifier

oscillations. Because returns are considered invalid when the upper

and lower detector numbers differ by more than 1, an oscillation in a

particular detector amplifier will cause most of the data from that

scan to be disqualified resulting in an insufficient data condition.

3.5.4.4 Farthest Return Less Than 1.5 meters Away

When the terrain is such that the furthest laser return in a

particular azimuth is less than 1.5 meters, the terrain further than

this is classified as unknown and is automatically assumed to be

hazardous. The reason this is flagged as a special hazard is that the

I A -1 4 .-.P
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vehicle would have to back up to avoid anything that was any closer.

Thus, this type of hazard must also be avoided.

3.5.4.5 Crosspath Hazards

A cross path hazard is defined to be an occurence of 2

adjacent azimuths where, alone, the terrains do not necessarily

constitute a hazard. But, when the terrains are next to each other,

a hazard results. Both slope and step hazards are classified as
crosspath hazards when either is encountered during crosspath

analysis. However, the criterion for determining whether or not a

slope or step hazard is present is more rigorous than the criterion

applied for in-path analysis. This is because of the filtering which

takes place before the crosspath analysis. The result is that it is

possible for a certain terrain to be flagged with a crosspath hazard if

the mast were viewing it from one angle, but would not register with

a hazard when viewed from another angle. A typical crosspath hazard

would be a boulder edge encountered in one azimuth and a hole

encountered in an adjacent azimuth. This is depicted in Figure 15.

..,
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15 CM.
GROUND VIEW

FIGURE 15. CROSS PATH HAZARDS
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3.5.4.6 Bad Data

If the data obtained from the mast can not be interpreted, then

another type of hazard must be catalogued. This type of hazard

would occur if there was illegal or improper information supplied to

the modeler compared to what is expected. For instance, there are

supposed to be 32 azimuths, but, if for some reason 33 azimuths were

fired, a bad data error would be flagged. The same is true if the

number elevations fired differed from the number expected for a

particular azimuth. A bad data error could be attributed to either a

hardware failure, setting up the realtime software parameters with no

consideration of the actual hardware used, or both. Bad data also

raises questions concerning the reliability of theof the received data.

As all bad data is thrown out, consistently bad data means that the

Mars Rover vehicle would have to be commanded to stop until the bad

data problem is solved.

5--
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PART 4

TESTING PROCEDURES

All testing was performed indoors on a concrete floor at a room

temperature of approximately 23 degrees Centigrade (74 degrees

Fahrenheit). The mast was rotating at approximately 16 revolutions

per minute with the laser firing 32 azimuths each with 32 elevations.

The azimuth and elevation firing angles used can be found in the

tables in Figure 16. For all tests, the lens aperture was opened to

5.6 and the lens focus setting was .45 meters (note that this does

not correspond to the settings on a camera since location of the

photodiode array does not correspond to where the film would have

been). The mast pitch and roll were each 90 degrees. The ground,

for all tests except for the hole tests was 36 cm (14 in) below

vehicle ground. With this in mind, the effective detector heights was

1 meter above vehicle ground and the effective laser height was 2

meters above vehicle ground. The data was collected using the

program RECV2, it was run through the modeler using EXEC.POST2,

and the graphs were generated using VIEW.MDL (for an explanation

of these programs, see Reference 9).

39 '.
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Azimuth Number Angle (degrees) Elevation Number Angle (degrees)

1 -43.56 1 23.56
2 -40.74 2 24.61
3 -37.93 3 25.66
4 -35.13 4 26.71
5 -32.31 5 27.76
6 -29.50 6 28.80
7 -26.69 7 29.85
8 -23.88 8 30.90
9 -21.08 9 31.95

10 -18.26 10 33.00
11 -15.45 11 34.05
12 -12.64 12 35.10
13 -9.84 13 36.15
14 -7.02 14 37.19
15 -4.22 15 38.24
16 -1.41 16 39.29
17 1.40 17 40.34
18 4.21 18 41.39
19 7.02 19 42.44
20 9.83 20 43.49
21 12.64 21 44.54
22 15.45 22 45.59
23 18.26 23 46.63
24 21.07 24 47.68
25 23.88 25 48.73
26 26.69 26 49.78
27 29.50 27 50.83
28 32.31 28 51.88
29 35.12 29 52.93
30 37.93 30 53.98
31 40.74 31 55.03
32 43.55 32 56.07

TABLE OF AZIMUTH ANGLES TABLE OF ELEVATION ANGLES

FIGURE 16. TABLES OF AZIMUTH AND ELEVATION ANGLES

In
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Terrains were created using cardboard sheets and boxes with

reflective properties similar to those of dry dirt. It should be noted

that detectors 6 and 11 were not functioning at the time of testing.

4.1- Single Step Tests

The first type of hazards tested for were step hazards. A

rectangular (66 by 61 cm (26 by 24 in) ) step was placed'L

approximately 1 meter in horizontal distance from the front of the

mast. There were 8 different step levels tested using heights from 5

cm to 45 cm (2 to 18 inches) in 5 cm (2 in) increments. The step

size which was defined in the modeler to be a step hazard was 25 cm

(10 in). The resulting graphs and data descriptors for heights of 20,

25, and 30 cm. (8, 10, and 12 in) are shown in Figures 17, 18, and

19. As can be seen, a step hazard was flagged at the desired step

threshold height. Also, the height determined was very close to the

actual height of the obstacle.

4.2 Slope Tests

Because the values of the slope coefficient B and the slope

threshold determine how the modeler interprets the data, with respect

to slope hazards, the parameters were varied to demonstrate the

modeler's reactions. The test itself consisted of placing a ramp 183 cm

long by 66 cm wide (72 by 26 in) in front of the mast. The distance
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Input file: MDL.ST'EP.08
File Creatioix Date WED. JUL 27 1983 System time 16:15:17 V

MODEL i PARAKETERS =*
HEIGHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for
hazards of

I . . *scan' I

0.0 + Number key:
I -- Insufficient data
2 -- Furthest return .LT. 1.5m

I .. . 3 -- Slope hazard
4 -- Step hazard

-1.0 - 5 -- Crosspath hazard" '." I6 -- Bad data

-2.0 +

0 1 2 3 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

.

FIGURE 17. 20 CM STEP TEST

4Q.

-- -9

-,. .. 4 4



43

i n p l t r I : m I :1. . - I V . 1 4
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,".'-" 4 4 i
Input rile: MDL.SrEP.i10
File Creation Date : WED. JUL 27 19113 System time 14:05:35

o NODFLI PARAMFE s
IIFICHT FILTYJ COEFFICIENT 0.25I ,' l~NN lWl FII.TI"Rl CO-IEFFIC.IENT 0 .90, .LE\LL CROUNID ITEF T"HRESHIOLD 0.23 ETR

.t)
. 

"I'lluRFS1Ioi.n 30.00 DEGREES

1.0 ',.+_
+'. -, ,x Vo. y for-.. 

hazard. of
I 4 4. . 5Ca5 I
I 44 .

0.0 444 . Iubrky,44 -I -- Insufficient data
2 -- Furthest return .LT. 1.5w
"-- SIope htazard

4 -- Step haazard-. 0 -- Crosapth hazard
6-- Dad dots

* -2.0-
------------------------ ------------------------- x
0 I 2 :1 4 Potnts off cnle: 0

'Iff (deal RF ANGE X Y Z IIA7AJUD TYPE
I -43.56 N O H A Z A R D S C A T A L OG E D
2 -40.74 r; 0 11 A Z A R D S C A T A L 0 G E D3 -37.93 N 0) I A Z A It D S C A T A . 0 r GE D
4 -33. N 3a I) II A . A It I S C A T A L 0 C E D3 -32.11 IN0 HAZARDS CATALOGED- 6 -29.5 0 I A Z A R D S C A T A L 0 G E D
7 -26.69 NO HAZARDS CATALOGED
8 -23.88 N 0 If A Z A R D S C A T A . 0 G E D
9 -21.00 N O If A Z A R 0 S C A T A L OG E D10 -18.26 N 0 If A Z A R D S C A T A L 0 G E D

II -15.45 NO HAZARDS CATALOGED
12 -12.64 N O 1I A Z A It D S C A T A L OG E D
13 -9.414 1.37 1.35 -0.23 -0.34 Step hazard

1.43 1.43 -0.25 -0.32 Step hazard
14 -7.02 1.33 3.32 -0.16 -0.36 Step bazard

1.37 1.36 -0.17 -0.33 Step hazard
1.45 1.44 -0.38 -0.32 Step hazardIs -4.22 1.2) 1.29 -0.09 -0.37 Step hazard
1.37 3.:6 -0.10 -0.36 Step hazard
1.43 3.44 -0.33 -0.32 Step hazard. 36 -3.41 1.33 1.32 -0.03 -0.36 Step hazard
1.37 1.37 -0.03 -0.35 Step hazard
1.431 3.41 -0.03 -0.34 Step hazard17 1.40 1.37 3.37 0.03 -0.34 Step hazard
:.431 :.41 0.03 -0.33 Step hazard" III 4.3 3.33 t.32 0.10 -0.36 Step hazard
1.37 3.36 0.30 -0.35 Step hazard
I .45 I .44 0,. 33 -0.32 Step hazard

19 7.02 :2 ."Ii 0.6 -0.37 Step hazard37 , t 0 0.37 -0.36 Step hazard
.3 1 .44 0. 111 -o.32 Step hazard

20 9 13 I .:!7 I .:3 (.23 -0.34 Step hazard I.I 4.1 I. ) 0. 4 -0 .):3 Step h n ard
21 12.64 , :.1 .29 0.29 -0.36 Step hazard

I 1 I-.37 0.31 -0.34 StI ep hazard'
: tit : I . . 7 I).4 ) ilit) SI p iaz rd22 15.45 1.41 I.:o 0.37 -0.34 Step hazard2:1 1 l.R \ Z A R D) .< CAT A

2 2 ' It T A .I)0 CC1LI .t F. 1)

2[ 13.1111 at II .% It 1) I T . 0 C E U26 " .9,') N it II \ . 1 It 0 S C A 1' A L 0 G E 1"2 7 21).i ' IIZ It) S C A T A L OG F. D
20 12.31 II / It C, T A , C E0) if z, %" it ,D cI\Z \I ).: :. r A I, o (; E It-..
3I :I.':1 'II I A ZA ItD U C A T A I. 0 G E )
31 40,74 N 1) 11 Z A R DS C A T A L 0 C E Dr 32 43.3 '3 H A Z A R 0 C A T AI. 0 C E D

FIGURE 19. 30 CM STEP TEST
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from the mast to the start of the ramp was 1 meter. The height at

one end was held fixed while the height at the other end the height

was varied from 16 cm to 118 cm (6 to 46 in) in 7 equal steps. This

corresponds to angular variation of from 5 to 40 degrees. Slopes with

angles of 20, 25, 30, and 35 degrees are shown in Figures 20, 21,

22, and 23 with the modeler coefficient set to B=.90 and a slope

threshold set to 30 degrees. Figures 24, 25, 26, and 27 depict the

results for the same angles and slope threshold, but with a modeler

coefficient of B=.85. Results for other values of B as well as

different slope thresholds are given in Appendix Section 7.2.2.

4.3 Two Obstacles Tests

The side to side resolution of the vision system was tested by

placing 2 similiar obstacles next to each other at equal distances from

the mast. One of these obstacles had a top area of 61 by 61 cm (24

by 24 in) and a fixed height of 36 cm (14 in). The other had a top

surface 66 by 61 cm (26 by 24 in) and a height which was adjusted

from 0 cm to 40 cm (0 in to 16 in). Both always had their closest

edge at a fixed radius of 1 meter from the mast. The purpose of this

test was to determine the ability of the system to distinguish between

a hazard and a non-hazard right next to it.

When the height of the varying hazard was 10 cm or less,

there should be a hazard recorded on both sides of the fixed hazard.

~~C2 2 - -. 5. 5 .
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7 -26. 69 N I) 1 A lZA ItI ) S c % r A t.I : G K.i'_. It -231 ll N () 11 ,A Z A It 1) Sq C" 1 T ,l 1. 1) C; K 1)_'

M - NI I) 11 A Z A It 1) S C. A T A 1. 0 1 F. 1t
t. 1112 N 0 1I Z % . It 1 t S C % A % I, o c F. I)

53.4 NIl ) II z it I) C A T I. it 1; : I)
I I ) z A 1) A T A .. \0I GT F. 1)

]34 N I ,1 1. x It It ) s i ' r " I I
14 N It SI I I , / \ It II S , I , I. I ( 1 : t i

1 -4.22 It I /.t t~ o- :1CA A ,i~ti; V, I$
I4 N It SI m ) 11 A z It 1) s .: A T I I I C i t)
i I .41 N It it ,A /. It It S C *\ r , . II tG: I

Ill 4 1 N I A A AItS. GII K II
19 . NI II A It II s C 1T % i. III ;G F I
2t. .1 NIP I , Z A It 0 S t: r A 1. 4I . .li
21 12.64 2.04 I . ? 1q ) .45 t.I . ,p hozmrd

2.2 57 2.210 11.411 - .( I Cr.s a th ha. tozmrd
22 15 3.45 NI I Z A It 1) S C A T AI. III F 1
'3 :1 It. M II It ,\ / T 1 . 1) 1; F. 11
24 1 (.17 N 1I I 1 / I t 51 , 1: ' I A 1.1) 1: II
25 6 :1 , l N ItI I I , / It I) S I: I I\ I. il I: II4 .

i 7 2" 21.11 N It I I / 7.A II li S C. A I I I !)i: I'x it
27 21 ,: tl N It II 1\ I I II t: T , I II : I
211 :12.I N t I It It S t: T 4 i. I ; t It
I :1 . 1 - N i II \ . . I , I 1)I. II ; K 11• r .!M~~l 4 T3 wl i t 1I \) C V to 4; F. I] \ I I i t {I

:,t 41 .74 . I h It 11 C: I x I it 1: : 1:12 4:e1s 's t I It' I: 1 1 I it

FIGURE 20. 20 DEGREE SLOPE TEST WITH B=.90
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Input rile: fDL.SLOI'.25.30.90
File Crelion I)m.- : Till). A'UG II 1913 zy~ tem tie, 19:211:08

IIF.i;irr FILTER CO.VFICIFTi 0.25
SLOIIE rII.T HI CO F II CII NI 4). 90
I.V:L 0. (;iIj IJl) . F' T11"W.o 1101,11 i . 7 I . MriFJi

L.IOPE TIIIIIOI.) 30. 00 IiE;IIEES

2.0

.. X . Y for

I.0 N m,. *y '

IXv t..Yrfor.¢.!d~l

"I -- . .* rt I', I l srit I.T. 1 , -
4|-- .lp . h;.;jS 0

.. ~4 N-a-e.d ;,/;.,

-1.0 -5 -- Cr, - pat.Ih ha,zard

0 1 2 3 Point or scaie: 0

AZ I PUT (deg) RANCE X Y Z IIW7ARD TYPE
I -43.56 M 0 11 A Z A R D S C A T A L O G E. !
2 -40.74 I 0 n A Z A R D S C A 'r A L 0 G E .
3 -37.93 N AZ A R C A T A I. o C D
4 -33.13 N 0 11 A Z A R ) s C A T A I . I 1 4. V. 1)
3 -32.31 N 0 11 A Z A ItI) S I ,\A T A I. I ) ("I" :I)
6 -29.30 N 0 11 A Z A It I) S ( A "r A L 0 G K" 1
7 -26.69 N 0 If A Z A It I) 1 C A T AIO. 0 G E 1)
if -23.1111 N 0 II A Z A It I) S C A T A I. O C F. I)
9 -21.08 11 1 I A ". A It I C A T A L 0 , : 1

10 -18.26 1 0 11 A Z A It I) S C A T A 1. O G E I)
II -13.45 I 0 If A Z A It 1) %, C A T A I. 0 G C ."

12 -12.64 N O II A Z A I I S C A T A 1. 0 C E D
13 -9.04 N 0 If A 7. A It P . C A T . 1. T ) C F.1:I
14 -7.02 M 0 I) A Z. A ItII1) S : A T A I. 1) t I I1
1s -4.22 If 0 II A Z A It 11 S C A T % 1. O : KI)
16 -1.41 M O 11 A Z A It I) C A T A I. I (: E. )
1? i.40 f 0 II A Z AIt 1), C A T A I. O C I 1)
19 7.02 M 0 11 A Z A It ) S (: A T A 1. O C E I)
20 4.113 M 0 It A Z A It 1) S C A TA 1. o C r. I)
21 12.64 N 0 11 A Z A R 1) S C A T A I. 0 (; F. I)
22 13.43 1.72 1.66 0.46 -0.01 Sep hazard
23 18.26 N 0 If A Z A R D S C A T A L OG E D
24 21.07 N o I1A Z A R D S C A T A LO G E D
25 23.80 N 0 11 A Z A R 9 S C A T A L o C " D
26 26.69 N O 11 A Z A It I) S C A T A I. o G F I,
27 29,30 N 0 II A /. A It1) 1. A T A 1. 0 1. F 1
211 32.31 N 0 It A Z A III C A T A. I. 4) 4 E II
29 33.12 N 0 11 AZA S C A r A I. II ; F. D
30 37.93 N 0 It A Z A It I) , C A T A L O G K I1
31 40.74 N 0 11 A Z A R ) S C A r A I Ic D

32 43.55 tW5 II A 7Z AI C A T AI. 4) 1,; E, )

FIGURE 21. 25 DEGREE SLOPE TEST WITH B=.90
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Input rile: NDL.SLOPK.30.n00.90
File Creitli Elate : Tllf. IJG II 19111 System time 19:29:12

M011 1,1 Iu .I. I A I'IFI'FJL.4 -
lIFICIrT FlL'l'lI CO)FF'IC:IENT 0.23

S.LOPF FITI E CitI. VIt.otT ".9,t0
• I.E I (;itit.U1,) .TI'I' 'lllItF'1. ~l it .12.5 MIF." JL4;<

* ." -2 .0 *

1.0 +
I . .x ... Y r.r

'0k. I . . .0Iflarttd. .of
I ~4 4...*'I

4

0.0 + 4 NumI.r k.ry:
I -I o-fnficient datn
I1- -- Frlh.o return .LT. I.Sm

-1 Slupe )tsz.ro
4 -- z.a. m:.zrd

-2.0 + -- 4:*1- 1;1 1 ).;.7.Mrd

0 2 n points off scale: 0

AT.IHU"' (dog) RANCE X y "z iIAAItD TYVE
1 -43.56 N 0 11 A Z A R 1) S C A T A I. () l; F 1)
2 -40.74 N II A 7. A It 9 S : A T x I. C K II
3 -17.91 N to II A 7. A It It S (: A 1* A I. to t E It

p 4 -33. 13 N) IIA A Z A II .IS CA A T 0 I.0 t: O)

5 -32.31 INO II4 0 A A . I I. G V
6 -29.30 Nt() It1A7ZA It!)5 C AlTAL1. ()V.1
7 -26.69 N 0 II A Z A It 1) C A "r . I. go C F. t)
a -2..11 N 1 110,I 7. A It 1). C A '"1" . 0 E

9 -21.011 14 0 II A Z A It S (: ,I I. 0" C V 1)
I0 -111.26 N 0) II A Z A It 1I r: .C ' I. go t: " It
Ii -13.45 M 0 I A A ItI ) (: A - 'I. 0 C1 "

12 -12.64 NO II A. A It 1) . C , T x . oI G K Io
I1 -9.114 I .04 I ill -'t.1:1 (0.09 So,-I. h;ared
14 -7.t02 N 0 II A 7. A , It 1) S 4"A I' I. to F. It

N Is -4.212 N 0 II A z A It I : : 1' A I. to o: V' 11
ito -1.41 N 0 II A 7. A It l1S : A 1" . tk; V It
17 1.40 1.35 1.33 0.04 -10.000 St.I. hlozurd
,II 4.21 :1.3 1.5 0.11 00.00 St Ioolzohil
19 7.02 Nt IIM A ) A III 1 A I 'r Tgo. I
20 9.83 NO 1 IA Z A ItI1S C A TA I .OCEIO
21 12.64 N 0 II A 7. A ItI I S C A 'r A L 0 : 1)
22 13.45 1.02 1.76 0.4q 0.15 Stpl hnt.ard
23 10.26 1 .33 0 .47 1.4t -00.000 Step loenw.ord

I .75 I .66. 1..:4 -00.000 oCr.l..iI, hnlard
24 2.1 . 7 N 00 II A) 71 A I It to : T . . it 0 : V. 00
23 21.1111 N ) It A . A It 00 5 0: 1 1 \ . o1 :- t
26 26 .69 I II A Z A It I C: I' A I. " ; Et I
27 29.30 Nt I0 A I Z I. 1 : VIo
20 32.3i NI II A Z A II 11 . T A I. ) :.It

2' 29 35.12 IN 0 II A Z A ItI 1 S : A 1I. (1 ; K I
30 37.93 Nt II A Z A IIIO 1 S c .% T % I. ii c F. I)
31 40.74 N 0 1 A 7. A It l) S : A T A I. 0t KI 1)
32 41.33 MN ) II A Z A III 11 1 cA "" A I. go c) 0 li

FIGURE 22. 30 DEGREE SLOPE TEST WITH B=.90

itw
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S.j Input i-le: MDL.SLOf..33.36.90

rile Cr'at I, Date : TIU. AUI: 1I 1911,3 Sy.,tafm tim. 19:12:13

isMODMII V'A1AM M-'IMS
II1l"E I C:it? V I ITFn c;OrrF i c I E:Ni" I0 ".5
SIVtJII rILT3 E FI l )'aSI-LoI'K FIu'rut corxvwi:mFIr 0= 40.

I.LV I. (iIUU ND ST IIII.SIiolm 42. 2.5 METj.R

2.0 * im's: TIIIW'SI2OI St,. .,l f i~it) u~ : ii

2.0

X v. Y for
4 . . . l:l'v.ut i f

44
0.0 * . 4 .. f l .. ,. kry:

4 . -- Itsii'- rlent datao
"S.I,.. 4l . .2 -- F i l.. l rl.rlturi .2.?. I ..

4 --- S tl.,.l :.rd

-2.0 .... -- Cr il. zard
6 - I.t.

-2.0 *

0 1 2 3 4 Points off scale: 0

AZIMT1I Ides) RANCE X Y Z IIA-AII) T'Yv
I -43.56 0 0 11 A Z A R D S C A T A I. O G F. 1
2 -40.74 Nt O If A Z A R D S C A T A I. t G EI)
3 -37.93 I 0 II A Z A R I C A T A I. &I U V. iC
4 -:13.13 m 0 11 A Z A It r) S I 42 A A I. I; F I1
3 -12.31 N 0 I A Z A It n S C A T A 1. it V. 1)
6 -29.31) I 0 1 A Z A IfI1) S ; A T ,\ . 0I K 1
7 -26.69 1N 0 II A Z A R D S C A r A 1. U G V. 1)
a -23.01 14 0 If A Z A It 1) S C A T A 1. 0 C K )
9 21 .)11 NI 0 II A 7.4 I 1 C A 'r , ., i : li

I0 -221.2h N 2 II 26 / ,I I) . i: : , ) 2. 2i i: z: ii
I.1 - 5.45 M 2) I A .1 2 It t: 2 2C 2' t
12 -12.64 I i 11 A . A It 22 . C A r It. Ii t :2

i1 3 9.04 2 12 .79 -2.32 h.2? xt. zr d
24 -7. 1 2 2.32 I . 5'1 - , ff '1. 7 1..g. '....,
23 -4.2' N II A / % it it S Ct I' 1 : It
It. -2 . 2 ..32 2,32 -It ll.I lii.li %t1,"

I 
,r.i

I - ,a NC) ,1 fI.It rA . *f It- I2 

I
1.41 1.3 2.2022 217 S1'-p I,.,srd
4.22 I .6:3 1 .62 4). .2 2)2:2 1 ti*2i I,.l.r.

19 7.02 N) II A Z III C , I. eI . i
22 .I I .. 2 .49 1 I)26 ii1 Stg h.-.:, r
22 12.64 N 0 II A 7. A II 2 S C A 2 1. ti C . i

123 21.26 1.6 2 .3 0.30 0.0)7 Step hauzard
2 .75 2 .66 0.35 0.07 t:ros*p..t2. havoard

23 21.07 N 0 It A Z A It 2) S . 1 T % II G: K 1)
25 2:1.6')i N I) II A Z A I 1) S C A I' ' . ii i: F. It
27 26.369 N O 11 A Z A It 1) S C A - 1 IIt: FI1
,.2 29.54 N 01 I I. A 22 It S C % T % I (" F: I
211 32.31 N 0 If A 7. A It I) S C IT I . G I: It

- A :3.12 it IN 7. I L1 I t TI ..
:22) :17.9:2 N 0 if A 7. ,1 it 2) 5 2: .\ T . I 22 tF It
:22 42.74 I ) 1 A 7 A II II S : A I IIi

' .:12 431. 55 M 1 If A% Z A I I 11 S .c % r A% 1 l i; 1: 1-

FIGURE 23. 35 DEGREE SLOPE TEST WITH B=.90
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Input file: nDL..sLOPK.20.30.045
File Cr..,,iinn )il.e : TIU, AMI I1 391 13 System 111., 19:41 :05

In11;11"I' t E11.'1"R"i S r 2KFICII 1,IT n 23 r
.V., t yt -:i'vll IIM

; . ~~~~IF EI 4. I)I ."S"tTI II IIII i."-5 MFITFIL;

2.0!I A
* .. .X vs. Y for

1.,t I ~4 3 fll
, .I.43.i* t 2

, . ,''0.0 M umbrr k,-y:
, ,I 1 -- ti.*,'i.rrj; nl dues

2 it I 'r hi- I r I urn .LT. I.3m

~-1 .0 haza- '' llili ll~ rd

11. 1. ...

-2.0

'!ff"2 (}1"3 Point-l off scale: 0

AzTi2UTU (degi
)  

RA1CE x Y 7 IWAD TYPE
1 -43.56 I 0 If A Z A R D S C A T A L 0 G . 1)

2 -40.74 N 0 11 A Z A R D S C A T A 1. 0 C . 1)
3 -:17.931 N O If A Z A It 0 S C A T A L o V.IbN> 4 -:13.:3 N 0 11 A Z A It I) S C A T A 1. o r n

5 -32.31 N 0 II A Z A II ) S C A T A 1. O C F It
6 -29.50 N 0 IAZAIt 0 S C A T A L I FI1
7 -26.9 N IAZ A It I) S C A T A L O C EI"
32 -23. IM3 N 0 It A Z A I I) . 4I: A T A 1. II i: K It

- 9 -21.01 N lb If A 7. A It 22 s i: A T A 1. i1;: K 1
mIP -211."1 N 1 II A . A I1 2 S 4 : A , 1 I. ii 1 : 1

22 -23.4 N A 1) . : A T A I.C Ki:II
22- -22.64 Ni A Z A I s A, ",., ir

3- Ili -9.114 N ()I) A . A It 1) C A T A 1. : i: It
24 -7.402 N1 O:I : A Z A Itl i .,I 1: A T I. ti ; 1:It

"". I -4.22 No A Z AAII). C A,%TIi;1I32
16 -1.41 NO I1 A Z A It 1) S C A 1' A I. 1 C FC I)
17 1.40 N O 11 A Z A R 1) S C A T A . G V )
213 4.21 0 11 A Z A II ) s C A T A I. G VID

i) 7.02 N I) 22 A Z A II 1) S i: A T A 1. Ii : 1)
20 13~t N CI I A Z A It I. S : A T A I. iI C E" It
23 2.64 2.04 .99 1.45 -0.02 slp hazasrd

.7-1 2.2, 2.20 ).49 -0.03 r1.'-t;uti hazard
2 12.43 I ) 1 A Z A RI1 S C A T A . 0C )

2:3 211.26 N O 11 A Z A R1) S C ,% T A L. 0 C K)1I
24 21.07 NO 23 A 7.A3 I 1)S A T A I. 0 C. 1)
23 2:1.1111 N I A Z 1A I 1) C A 1 A , 11 :
26 26.69 N0 A Z A it I) .s " I.lCE"i
27 .50 NC It ,% 7 A II s 2 : ,A T A 1. 4 ; V It
211 :2.:31 I 1 A Z A RII ) IS C A i 1. (1 t Ii
29 :33.2IL Ni11P : IA ZAILIIt JS I AT AI -li' 1
:14 :17. 9:1 N 0 II A ". A l) ( A I * A 2. i1 I K II

32 40.74 N (3 21 7. A 23It 21 C A r *i I. I t: II
< ' :32 4:1. 3 5 N 22 2 / I.t ,: , I' I I t , : I t

- FIGURE 24. 20 DEGREE SLOPE TEST WITH B=.85
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Input file: IIDL.SLOPK.23.30.II3 I
File Crewion Dale : TIU. AUG 1i 19(13 System time 19:41:44

s M01 I. Iu|' A.AI cr'. t
II:I ralrr r. i I.TIv't e:u),vv.i, I : aJ:l| :W II.,tni : w ii i :rcn ':t'ij ci :nr 41.215

I.EVEL i;ItOUnD SF' III IC.II)LI) a1. 5 I'IVTIL
Q

SLOI'I TIIW.SIIOL) ; . t) DECIIYYS

2.0.

I .. .hnztmrdn of
I v..4 . .

4

0.0 4. Number key:
I -IF l ielenl dnl

.. 4 S htel. relulrt .T. I.Sm

I -. 3 SIp up .;z ed

-1.0 - r.3 "- h.a.o.- I, ;'zard
M6 - 1 1; 1,Jl t

-2.0. -- - -- - -- - -- - - -- - -- - -- - - > X
0 I 2 3 4 Points off egale: 0

AZIMJTII (deo) ILAIGE X Y Z IIA7TAD TvrYP
I -43.56 M 0 If A Z A R D S C A T & L 0 C " 1)
2 -40.74 N0 It A ' A It D S C A T A L ) (; F. 1)

- a -37.93 M 0 I A Z A It I) S C A T A I. 0 G F 1)
4 -:13..13 N o 11 A Z A It I) C A 'r Al . 4) (1 v 1
3 -:12.31 M I) 11 A Z A IC) C A T A I. Il; F I

. , -29.30 N I) II A Z A It III S A T A I. t) (; t I)
7 -26.69 N 0 II A Z A It D S C A 'r A I. It (: v. I)
0 Lt~' I -23:. IMl N () 11 A Z A It 1) % (. A T ,A 1. it 4; K 1).1 -2 1 . 11 NA 4 ItA /. A II II S C A T I I "I t

_ . 'I -ll.111 , N I II .X I A It S A 1It : : IT

II -13.43 N I I ,\ / , II .s S : , T% ,. 1' c: II
12 -12.64 NI 114 A Z A 1t l: A T.I A Il; I
13 -q.114 NO 11 .% A It 11 S : lT A r 1 I. It c y. it
14 -7.02 N II II A / .A A, 11 S 4: T A I. I C: Ic
I. -4.2 N II II %I 1 It II S t: A IV % . is t; o 1I

II. -1.41 1 iI II ,A 7. iI S S I , I" 1 I. .41 ; : J1
I? 1.40 1.114 1.114 i. 03 .I2 St ,-p h-znrd
19 7.02 N 0 1I A Z A 11 1) ., C A T ,A L ) C F II
20 9.un no 11 A Z I1) S c , T A 1. o (: F.I1
21 12.64 N ) 114 Z 1 t D S : A rI. I G: . 1
22 13.43 1.72 I . £4, 41.46 -0.1 .II ha rI
21 18.26 N 0 If A Z A R I) S C A T A 1. 0 ;
24 21.07 N 0 1I A Z A It I) S C A T A I. 0 ;E I)
25 22.811 N 0 It A Z A R U S C A T % I. o tC.
26 26.69 N 0 1A 7. A It fS C A T A I C EII27 29.50 N IA Z A IDS C A T A I I211 32.31 NM) A ,A It I) CS A T A I. ) F. 11

V.29 331 I It A7Z.Al S c AI' N . Ict A.EI)
30 37.9n N 0 II A . A II I S C .1 i" I. o ( I I)
31 40.74 N ) AZA It1) : A r 1 I. o I; o: I
:12 4:1.3. N 0 II Z A It It c ,1 1 I I : o: II

I I

FIGURE 25. 25 DEGREE SLOPE TEST WITH B=.85 4
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I.,

Input file: MDL.LSLOPF.30.30.R1 3

'IIl. Cremaltn Dais : THU. AUG It t969 system time 19i42:39

as MODELI PARAf MlS S 5

IMMIGWn FILTER COEVFICIKNT - 0.25
SLOPE FILTER COEFFIIIENT - I.115-
I.xVEi. CliOUNI) sTEP ''itmmEmtlll) 40.23 nrrrI
SLO)PE TautIISIlOI.DJ 30. o IIt:Im'KI

2.0.

-x I . '

1.0 +"

5.. .. Isaznrd .f
I 4 d sl - I

I . 4
0.0 . 44 Number key:

I . 4 .I -- Inesfflclent data
a 4 . .2 -- Farthest return .LT. 1.3m

, .. . . .3 Slope hazarI
4 -- p.." Inm.srd

-. .0 5 3 -- Crowsplal hazard
I . 6 -- had da:.n

-2.0 * .

0 • 2 3 4 Points off scale: 0

AZtI tU- (daeg RAN4CE X Y Z IlA7A.,D TYPF.
S -43.56 Mo HAZARDS CATAL F.ED

2 -40.74 N0 IAZAR)S CATA1.0CtE.0
3 -37.93 N 0 II A Z A R D S C A T A 1. L G E It
4 -3,.13 N 0 II A Z A N U S C A T A L OG .! 1)
3 -32.31 N 0 A 7. A R D S C A T A t . 0 . F.B
6 -29.50 N 0 11 A Z A R I1 S C A T A 1(I C V. 1)
7 -26.69 NO II A Z A R 1) S C A T A I. 0 G D 1)
8 -23.86 N 0 t A Z A t D S C A T A L OG E D
9 -21.00 P 0 I A Z A R D S C A T A 1. 0 C E )
t0 -18.26 N 0 II A Z A R D S C A T A L 0 C E D
I -15.45 N 0 It A Z A r D S C A T A i. 0 C F. 1)
12 -12.64 N 0 If A Z A It 1) S C A T 1 t.t : Ft
:i -9.114 1 .64 I .all -o.31 %t.1 $t,.p hue.rd

14 -7.02 I.61 I .6o( -0,.20 0 114 st.ep It?.'I
I5 -4.22 NO II A Z A I1II) S C A T A I. t C" it
lb -1.41 1.61 1.61 -0.04 0.04 Slep hazard
17 1.40 1.61 1.61 0.04 0.03 Step litA;ird

1.73 1.73 0.04 0.111 Step hazard
10 4.21 1.61 I.O1 0.12 0.03 Step hn .aed
19 7.02 NO I A ZA R DS C A T A LOG E D
20 9.83 NO A Z A R D S C A T A L OG E D
21 12.64 NO II A Z A R I) S C A T A I. 0 C I 1
22 13.45 1.61 1.33 0.43 0.04 Step Iirned

1.82 1.76 0.49 0.IS Step hazard
23 18.26 t.35 1.47 0.49 -0.01 Step haard

1.75 1.66 0.35 -0.01 Croampath hazard
24 21.07 NO H A Z A R D S C A T A L 0 C E 1)
25 23.08 N 0 It A Z A R D S C A T A I. o C K 1)
26 26.69 N 0 H A Z A It I) S C A I' A I . 0 t; t 1
27 29.50 N O I A Z A II D S C A T A . G EC .D 1
20 12.31 N O It A Z A R D S C A T A 1. I t: I I)
29 :5. 12 NO II A Z A II) S C A T A L o; I
30 :7.93 N 0 A Z A t S C A T A I. :I
31 40.74 N 0 1 A Z & R )S C A T A . FI
32 43.53 I 0 11 A Z A 1 D S : A T A I. C ) E I

FIGURE 26. 30 DEGREE SLOPE TEST WITH B:.85
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Input filt: NDL.SLOPZ.33.30.83
File Crew ion Dame : TIIU. AUG 12 19)93 System time 19:43:13
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HIEIGH lT FIL'F!c I. 'yl I Krr =02

," I -u r "I L T V.:% C l)v l: F I y w r 0 . 113
" "LEVECL GROUNID -TEr|P TIIRF-SIIOI. o 0.23 METERS' fSLOPE T1lRESHOLD 30.00 DGREFES

2.0.

.4..

X vs. Y for

... 4 3. hazards ofI . . . scana

433
0.0 - 44 . Number key:

44 4 2 -- Inauffilelt data
I 4 . 2 -- Furthest return .LT. 1.3,
I .. .. 3 -- Slope hszard

4 -- Step hazard
-. . 5 -- Crosapalh hazard

6 -- Bad dsta

-2.0 +

* 1 2 3 4 Points off scae: 0

A7 IMTi (4egI RANGE x Y Z IIAZARD TYPE
%- .1 I -43.36 N O 1: A Z A R D S C A T A L OG E D

2 -4u1.74 M O3 1 A ". A R S C A T A L 0 C I)
3 -37.9: 14 0 It A Z A R D S C A T A L 0 G E D
4 -35. 13 NO if A Z A It D S C A T A L 0 GE K D
3 -32.31 NO H A I A R D S C A T A L OG E D
6 -29.30 No 0 IAZARDS CATALO E
7 -26.6 KO I A R S CATALOCED
8 -23.80 N 0 I A Z A R D S C A T A L 0 G E D
9 -21.08 N O 11 A Z A R D S C A T A L OG E D

to -18.26 N ()I) A Z A It D S C A T A . 0 C E D
1 2 -13.45 N o If A Z A n D 9 C A 'r A H A 0 C E D
12 -12.64 N 0 It A Z A R D S C A T A L 0 C E D

; 13 -9.34 i.30 1.28 -0.22 -0.03 Step hazard
1.31 1.49 -0.26 0.07 Step hazard
1.82 1.79 -0.31 0.27 Step hazard

14 -7.02 1.26 1.23 -0.15 -0.14 Step hazard
I.51 1.30 -0.19 0.07 Step hnzard

13 -4.22 1.51 1.31 -). 1 I 0.04 Step IazarI
1.31 .31 -0. 1 1 0.04 - tep1 hazard

16 -I .41 1 .0 .30 -(.03 -0.05 Step hazar
1.31 .31 -().4 0.0 tep S sazerd
t.S17 1.40 t51 .3i 0.04 0.07 Step I.hzar4
1.63 1.62 0.04 0.23 Step harard

11) 4.21 t.36 t.,6 4. 1 11 0.Ii1 Slop- hn.iard
2.63 1.62 .1.2 0.23 Slope hazard
: :72 t.72 0.23 0.3I0 Slope Im.rd

19 
"
0 .1 5 0 1 | .- W 1.19 0.16 Step ha. .ud

I9.11:1 . -1 1 .4) (..26 0.07 1 e1 Iu.. 7.;. rd
22 -. (,4 N IIA Z A RII C A T A L II (; E It
2 2 13.45 N II A ZAIIt . A T A L 0 1 .I)
23I III.2( I .61 1 : . P. 1 iti.? S p I( ,,7rd

1 .751 1 66C o4.5 33 A) 0.07.,I.)ar
24 21 .17 N' ) If A . A R 1) S C A T A L 0 G E I)
217 23.liIl t 0) II .Z I it )S C A T A I. u1 41. o 1

26 t,. it II 26/.. It I T ,\ 1 I ; l. I
27 29.3 t) A Z A I A " A I. 1 ; V"l

121 :N2:1 At Z 1 It It , A "T % I. It 4. V l1
29) :1. 12 N It IN " A It I) S 4; A T A I. i) 1: E 11
30 :17.9):j N 0 II Z A It I) S C A T A I. I . 1)
31 40.74 N t) II Z A It I) C A T A I. . P 1: 1)
:12 43.5 r t ) II A Z A it I) S C A T A I. to(; I,: It

FIGURE 27. 35 DEGREE SLOPE TEST WITH B=.85
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When the height of the varying height obstacle was between 15 to 20

cm, there should be only step hazards detected on the non-contacting

edge of the fixed obstacle. This is because the height difference

" - between the two obstacles does not constitute a hazard. As soon as

the height of the varying obstacle was 20 cm (8 in) or greater than

the fixed obstacle, there should be step hazards detected on all sides

of the large hazard. Some results are given in Figures 28, 29, and

30. Complete results are given in Appendix Section 7.2.3. As

expected, with relatively large differences between the fixed and the

unfixed hazard, there was a crosspath hazard catalogued by the

modeler. When this difference became less than 20 cm (8 in), the
crosspath hazard disappeared. As the varying hazard reached a

height of 25 cm (10 in), a step hazard was generated. These were

exactly the results that were desired.

4.4 Parallel Obstacles Tests

Another test, which uncovered a modeler deficiency, was a test

of the modeler's ability to detect the existance of a hazard when the

vehicle cannot pass between 2 step hazards. Two obstacles 31 cm (12

in) wide and 185 cm (72 in) long were placed parallel to each other

about 1 meter from the mast. The distance between them was varied
from 150 to 100 cm in 10 cm steps (59 to 39 in in 4 in steps). This

type of hazard would be encountered if the terrain included a narrow

pass that had to be traversed.

-."~
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I.AT. AtO 0.0 ION14 04- 0097

SOPE rtLYCS CO0UVICIrS1 0.90
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0.29 0.20 ~4 -4.7*: ph..

0.1 0.24 -i.4 t .01 d* h.

0.27 0.27 .44 -. 29 11.1, 1. a.

0.29 0.222 4.00 -. 7 0. .
.2 .:21 .3 43 So::b~..

It -1.4 0.23 0.3 -03 -0.30 eph..
0.33 ;.fl i.s -0.20 Se8 h.e

02 12.64 0.33 1. 29 -00.29 -0.200 141:3 .4.
0.33 0. 29 -0291 -. 30 See h...
1.31 0.719 -9 -0.2 S l~ e 0.4
:03 0 -46.211 -0.308 e 0... 4

03 -.04 0.2) 0.2? -4.22 :..7 1ee bb .. 4
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is -4.2 0.33 0.33 -4.10 -*.30 5. h4e
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0.3 0 .3 . 3 . '.v .-. 00 -4.380 50. h.4..d

I.00 000 -404- 0.00 Seep It... 4

07 0.40 A0 yAAS C~A LO Sr

09 7.41113 N I N AZ taS C T 4LO0C 9
23~ ~ 9.0 Na C0400Cl tOE

23 330 NO a a0 IA D0 C ATLCES
33 03.41 NO N A Z 0 -1! C 4TA L 0C 9
23 06.30 a00 ofAZIaNSSt C 4 T1 0C I
t4 20.07 N 004IfA2 A0.4 C AA4L C a

20 2 340 A a4 NO NL&0. c 1 1 C C. .ES

30 325.30 m a0 002 1,003 C A TaLO9C r
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FIGURE 29. TWO OBSTACLES TEST: HEIGHTS AT 20 AND 35 CM
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Some of the results are shown in Figure 31 with others found

in Appendix Section 7.2.4. Given that the vehicle is 135 cm wide at

its widest point, any path created whose width were less than this

would have to be declared unsafe. This is something that the modeler

does not test for, therefore, a path selection algorithm would have to

determine that this situation were a hazard. A path selection

algorithm was not used during any of these tests.

4.5 Insufficient Data Returned Tests

To show the modeler's ability to recognize the condition when

less than one-fourth of the total number of returns for a particular

azimuth are received, a large obstacle was placed in front of the mast

which would effectively block most of the returns for several of the

azimuths. Similarly, an obstacle was set up to prevent returns from

distances greater than 1.5 meters, from the mast, from reaching the

detectors. The results of these tests are shown graphically in Figures

32 and 33, and respectively.

4.6 Range Tests

To help determine how well the vision system can determine the

range of hazards, ranging tests were performed. A single obstacle 30

by 30 cm was placed at in front of the mast at distances ranging

from 40 to 230 cm (16 to 90 in) in 10 cm (4 in) increments. The

* . . |
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24. 21 , 7 N 1 II a I. a I I .4 1 I t

2',5 -:1 1111 N I I I / \ I I % I a I: I
24. "(. " ' I) I / " a II I I I 1 1,1; II "

"7 2"'.'4 14 41 11 1 I/all) t: \ I '. 1 I 1I " :+ . I I f II / It It 1g : 1+ 1 f I ' P

'10 17 II / 11 a i t 1 1( 1 a 1 1 If'1 "2 l . I.' 4S I) II a i a II II . ' , I : I)
*1' ;Il 37 . I 4+ II II a i I) Ia I , I , I : I I

(I:l " ( 1.-4 .1'l II / \ I I. 1
v 1. 1 . " It If N A II I I s I

FE

~FIGURE 33. NO DATA BEYOND 1.5 METERS TEST

4.

- . ,
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results for 3 of these distances appear in Figures 34, 35, and 36

with complete results in Appendix Section 7.2.5.

The results for the obstacle when very close to the mast

included only the falling edges in each case. As can be seen, the

calculated range of all of these falling edges was about 25 cm (10 in)

further from the mast than their actual occurances. This can probably

be attributed to a couple of factors. First, the filtering of the data

would tend to slow down the variations and the fact that the

calculations are made in increasing range would lend support to this

arguement. The other factor is the orientation of the detectors with

respect to the hazard. They cannot "see" directly behind the obstacle

and only when they receive returns can a definite hazard

determination be made.

As the obstacle was placed further and further away, the rising

edge was detected. Like the falling edge, it was also detected to be

about 25 cm further than it was. This fact lends support to the idea

that the filtering has an effect in the determination of a hazard. The

fact that the detected positions were always approximately the same

distance from being correct suggests that it should be possible to

correct for this effeect in software. This, unfortunately, was not

attempted.

Finally, once the obstacle was at 230 cm (90 in) or greater, it

was no longer detected as a hazard. This implies that the useful L

a : : . '''"£"' ' ' " ' -, -,. -: " .,-' .,.. ''' '- . ' . ' . ,. '" -..,"'' , : ' "'''
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Input file: I DL.RAflCE.04
File Creation Date WEI). AUG 10 1983 System time 20:56:29

az IODFL I PARAIETERS ,

IEICIIT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIErT = 0.90
LEVEL GROUID STEP "IItE hIOLD 0.25 METERS
SLOPE TIRESIiOLD 30.00 DECREES

2.0 +

1.0 +1.0X vs. Y for

l hazards of
I ~scan 1d

0.0 + Number key:
II .-- Insufficient data

2-- Furthest return .LT. 1.5m
3 -- Slope hazard
4 -- Step hazard

-1.0 4- 5 -- Crosspath hazard
"I . 6 -- Bad data

r -2.0 +

0 1 2 3 4 Points off scale: 0

N0 HAZARDS CATALOGED THIS SCAN

FIGURE 34. 40 CM RANGE TEST
? i, %
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Input file! M11.I.,MACE.07
File Creoltlost I)te :WED. AUC 0 1963 Syntem time 20:47:10

as 0PIODFLI PARAMETERS *a
-\ . ~~ liE~iirr F11-'4i (OEJFFICIENT 0.23

SI.01 F i:ri3% ('ttEV 
'
II VI i 0.90

I.$F . (IIOIIISIIi . 11I -4I. 0 -25 MF TFIL.Q

2.0.

~X *. Y for

.. hna.tar do of

S4

0.0 4 uber key:') -- ~-- 2urlt1~l1 rntlr LI
I-- Insuofiient dai

-- Slope hiozxr4I
4-- Step h;.znrd

-1.0 *-- Crouspath h.,z3rd
6-- Dd data

-2.0.

0 i 2 3 4 Points off scale: 0

.'" AZIMrIMl (doe) RANCE X Y Z IIA7ARD TYPE

2 -43.56 O 0 AZAIDS CATALOGED

2 -44.74 0 H A Z A R D S C A T A L OG E D
3 -37.93 MfO H A Z A R D S C A T A L O C E D
4 -35.13 N O 11 A Z A R D S C A T A L 0 C E D
3 -32.31 N 0 If A Z A R D S C A T A L OG E D
6 -29.30 M O If A Z A R D S C A T A L OG E D
7 -26.69 M 0 It A Z A I D S C A T A LOG CE 0
R -23.10 N 0 I A Z A It D S C A T A L 0 C E D

- 9 -21.U4 1 U It A . A It O S C A T A L OG E D
10 -10.26 M 0 I A Z A R D S C A T A L 0 C E D
It -13.45 M 0 11 A Z A R D S C A T A L 0 C E 012'-'i -22.64 MO liAZAIIos CATAI.OGED""12) -12. 64 If 0 11 A Z AIti D S C A T A 1. 0 C E D

1 -9.14 M O 11 A Z A It D S C A T A 1. 0I V 1)
14 -7.02I NO UI A Z A II I S C A T A I. 4 I: V. I
13 -4.2 M () 11 A Z A II 1) S C A 1 A i. It G E D
16 -1.41 IAZAI S C A T A I.0 1 1)
17 1.40 N 0 1 A Z A t D S C A T A L 0 C E D
It 4.21 2.22 2.22 0.09 0.02 91ep hm.mrd
I1 7.02 N 0 IA AIt D S C A T A L 0 G F. i
201 9.113 2.26 1.24 0.21 0.02 Step hlnsard
21 12.64 1.26 2.23 0.20 0.0

"
2 Step hltmslrd

22 15.45 NO ,,AZARDS CATALOGED
23 13.26 1.06 1.00 0.33 0.01 Step hatard
24 21.07 N 0 It A Z A R D S C A T A L 0 G E
23 23.11I N 0 II A Z A II D 8 C A T A L 0 C E )
26 26.69 Mf O II A Z A I ID S C A A LI C 1)
27 2.0 N 0 II A Z. I C A T A L 0 G E D

212 12.31 M 1O IA ZA2 I )S C A TA1.0 G . 1)
2') 215.12 NO 1 IA ZA it 1)S (: Ar %I. o c V, i
:11 317. 93 M ( N 11 A Z A It 1S C A TA 1.4) 1; KI1
at 40.74 N 0 [1 A Z A IIIt 1) S c T A L () C . )
52 ,'3.53 NO 0 11 A Z A il D S C A T , L G F. D

FIGURE 35. 70 CM RANGE TEST
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...

Input file: MDL.RANCE.23
File Crelot i o Din WED, AUG 10 1983 System time 20:26:51

A ~Z IODELI PARAIETERS **
HEICIIT FILTER COEFFICIENT = 0.25
SLOPE F I LTEII COEFF IC I NT = 0.90

LEVEL GROUND STEP THRILYIlOLD 0.25 METERS
SLOPE TIIREUIIOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

I .hazards of
" I .scant # I

0.0 + Nttmber ley:
I-- Insufficient data
2 -- Furthest returu .LT. l.7m

I 3.--.Slope hazard
.. 4 Step hazard

-1.0 + 5 -- Crosspath hazard
6 -- Bad data

-2.0 +
----------------------------------- > x

0 1 2 3 4 Points off scale: 0

11o HAZARDS CATALOGED THIS 3CAN

".4

¢.4

FIGURE 36. 230 CM RANGE TEST

1 .

,4..
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range for the determination of step hazards was less than this. Also,

since the tests were performed with level ground approximately 34 cm

(14 in) below what would be vehicle ground, the effective range for

the determination of hazards was actually on the order of 200 cm (78

in).

4.7 Holes Tests

5'

-: All of the above tests Ignore a family of obstacles which must

be considered: holes. This test consists of creating a hole in an

otherwise flat terrain and seeing how well the modeler recognizes the

danger. The hole opening was was either a small square 30 cm by 30

cm (12 in by 12 in), a rectangle, 30 cm by 60 cm (12 by 24 in), or

a large square, 60 cm by 60 cm (24 in by 24 in). For each of these,

the depths were set to 0, 10, 20, 25, 30, and 36 cm (0, 4, 8, 10,

12, 14 in). In each case, the distance from the edge of the hole to

the mast was 86 cm (34 in). Results from the hole tests are given in

Appendix Section 7.2.6. For the discussion that follows, references to

the falling edge are to the edge closest to the mast, and references

to the rising edge are to the edge furthest from the mast.

As can be seen in Figure 37, with the small hole a hazard was

not detected until the hole was 30 cm deep (which was 5 cm greater

than the step hazard threshold). The hazard detected with this depth

was only at one point in the hole even though there were actually

,.-5

~ ~2hiff~.- .-.~* .K 7. - :~o-



67

Input file: flDL.I.IlTrLF.HOLF..12

r i 1 r. r e e.t I):,l. Prlti, .i;f :o I 9nt syn.tem tlime 20:15:21

H~vicirr tI i:1i1;t 1,~If:i I INI1 .25
tll l" I'I1I.I'KII Co ll 1-lVlIC I iT 1 01.90
I. CEI ;1011101 S,'1';.1 I' : 01' ).1 (0.23 MkF- ILq

2.0

1.0 +'. i .. X -4. Y for

4

. ~~~0.0 '.h- y:'" " I~~Nsm,. -- ki~Ii.-l, ly ~ l

I . ."" " -- I,,r*,... re ln,,4 .LT• |.fm
I hL.. .r.

-2.0 .

0 2 "1 4 Voinlt off .e.',e: 0

AZIMUlTH3 (deg) RAINGE; X Y Z IIA7ADIIII TI"1F
1 -43.5~6 1 1 IA Z A It 1)S' cArTAI1. 40 : V 1
2 -40.74 N O I A Z A I I) S : A T ,I. 4II 4: I1
3 -37.93 N 011r A Z A It I) S : A r 1. t : V.I)
4 -:3.1:3 I It A It It 11 .S C A- I * It. Vl: .I l
.3 -:92.31 I 11 A Z A III1 S 1: A T A, I. I 1t; FI. 1
6 -29.341 t 1 NO l A ItIIS 1:lI'I f (; K11
7 -26.69 ri 11 A Z A~t It )S CA TAi1.41 f; r 1

9 :23.W; N 0 1, IA Z A it 0S ( 1~ . 0C V.--8 = ,o A, o : 1' ,A oc
9 -21.08 () I A Z A R 1) S 1, A T 1I. G; V D

- .10 - 3111.26 N 0 11 A 7. A 11 1 t i ': % I ,\ I. , 4; f" 1
0 II -33.43 0I If A IZ A S : A T. . I EII
12 -12.64 N II A 7. A ItI S 1: A I' A . Ii 1; C:I)
l3 -9.14 IN II A Z A IIIS A T. I. I (: II)
14 -7.02 IN 0 If A Z A It 1) C A T % 1. 0 C F I1
I3 -4.22 IN 0 It A Z A R 1) C A 1 I. 0 (; EI1
16 -1.41 r 0 II A Z A III) C , 'A t 1. 1) f: I11
17 1.40 N 0 II A Z A II ) S C T A I.I ; K II
to 4.21 N 0 II A Z A It Ii S : , A 1. II; V I1
19 7.02 N 0 I A Z A II I1 S C: A T A I. I) (GI.1)
20 9. 113 N 0 If A Z A It 1) N I: A T , I. ) l: r.t
21 12.64 i 0 11 A Z A It 1 : .AT 1. I) C I 1)

. 22 35.43 1.43 1.39 0.:39 -0.20 Step ho.zard
I .45 1.39 0.39 -0.2 $lelp hnznrd

1 30.26 N 0 II A Z A R D S C A T A L 0 G D
24 21.07 r1 0 I A Z A R D S C A T A . o G )
25 23.8(3 If 0 1 6.A Z A I It 1) % : A'r A . o I; r. I)
26 26.69 I II A Z A III1)S : r T1 I. tII 1
27 29.50 N 0 Ii A Z A It I1) : , r1 I1: :I1
2 32.31 N0 II A Z AIIS c N C I. I t( I I)
29 35.12 N 0 11 A 7. A t 1) S C I' A I.I 0G F, 1
30 37.93 NO I , , 11 1 1 to 1 : 1" r% I. t(1 ; F. 1)
31 40.74 IN 0 II 7. A It I S ' : A 1 ' I. 1) I; I II
32 43.53 ?f 11 A N I 1 C. II ; I i

FIGURE 37. SMALL SQUARE HOLE WITH 30 CM DEPTH TEST
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hazards at both the falling and rising edges of the hole. In the case

of a 36 cm (14 in) deep hole (see Figure 38), both the falling and

rising edges of the hole were detected. Because of the orientation of

the detector array, falling edge of the hole was detected several

centimeters into the hole. The fact that the hole was not seen until it

was 30 cm (12 in) deep brings out an important problem; that a

wheel could quite easily get stuck in a hole which went unreported

by the vision system. Setting a lower step threshold value, at say 20

centimeters (8 inches), would cure the problem, but would cause the

L vehicle to be more cautious than necessary most of the time.

.2-" For the rectangular hole, a step hazard was first recognized at

a hole depth of 25 cm (10 in) (Figure 39). Unfortunately, only the

rising edge of the hole was recognized as a hazard. At a depth of 30

cm (12 in) as in Figure 40, the falling edge step was recognized at

about the center of the hole. As with the little square hole, this was

due to the detector array position. When the hole depth was

increased to 36 cm (14 in) (Figure 41), the position of the detected

falling edge of the hole was moved closer to its actual position.

The test results using a large hole were quite interesting. For

one thing (see Figure 42), a hole 20 cm deep (8 in) produced a

hazard at the rising edge of the hole even though the step threshold

was 25 cm (10 in). The reason for this is not readily apparent, but

it may be due to reflections from the back of the hole hitting the

06 bottom and then reflecting back at the detector array (see Figure 43.

2
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Input file: NDL.LIrTL.R0LE.I4
File Creation Date NON. AUG 08 1983 System time 1:25:22

ucr NODELI PARAMETE S 2
IIEtCIr FILTER COEFFICIENT 0.25
SLOPE FILTER COEFFICILNT 0.90
LvEVEI(. Rti)oUlD sr:r "lIIitSIIOLD 0.25 Kr.RS
SLOPE TIISItEWOLD 30.00 DEGREES

2.0.

1.04
I .X vs. Y for

hazards of
I . 4 scan: I
I 44 4

0.0 * .4 4 Number key:
I I -- Insufficient data
I . 2 -- Furthest return .LT. t.3m
I .. . 3 -- Slope hazard
I . . 4 -- Step hazard

-1.0 . S -- Croaspeth hazard
-I-., , 6 -- Dad d .

-2.0.

0 I 2 3 4 Points off scale: 0

AZIMIU (deg) RANGE X Y Z RAZARD TYPE
I -43.36 N 0 A Z A R D S C A T A L OG E D
2 -40.74 N O : A Z A R D S C A T A L OG E D
3 -37.93 N O A Z A RD S C A T A L O C E D
4 -35.13 NO HAZARDS CATALOGED
5 -32.31 N O H A Z A R D S C A T A L OG E D
6 -29.50 NO H A Z A R D S C A T A L O G E D
7 -26.69 N 0 A Z A R D S C A T A L O G E D
a -23.88 N O H A Z A R D S C A T A L OG E D
9 -21.08 N O H A Z A R D S C A T A L O G E D
1o -18.26 No HAZARDS CATALOGED
II -15.45 N O H A Z A R D S C A T A L OG E D
12 -12.64 N O H A Z A R D S C A T A L OG E D
13 -9.84 N 0 H A Z A R D S C A T A L OG E D
14 -7.02 N O H A Z A R D S C A T A L OG E D
1 -4.22 N O H A 2 A R D S C A T A L O G E D
t6 -1.41 N0 HAZARDS CATALOGED
17 1.40 1.06 1.06 0.03 0.01 Step hazard

1.41 1.41 0.03 -0.25 Step hazard
18 4.21 1.06 1.05 0.08 0.01 Step hazard

1.41 1.40 0.10 -0.25 Step hazard
1.41 1.40 0.10 -0.25 Step hazard
1.41 1.40 0.10 -0.25 Step hazard

19 7.02 1.06 1.03 0.13 0.01 Step hazard
1.41 1.40 0.17 -0.25 Step hazard
1- .41 1.40 0.17 -0.25 Step hazard

20 9.83 1.06 1.04 0.18 0.01 Step hazard
:.41 1.39 0.24 -0.25 Step hazard

2t 12.64 .06 .03 0.23 0.01 Step hazard
1.41 1.37 0.31 -0.25 Step hazard

22 13.45 1.10 1.06 0.29 0.00 Step hazard
1.41 1.36 0.37 -0.25 Step h.zard

23 18.26 N O R A Z A R D S C A T A L O G E D

24 21.07 N O H A Z A R D S C A T A L O G E D
2 23.1 Hi N 0 A Z A R D S C A T A L 0 : F: D
26 26. h9 N 0 if A Z A R 1) S C A T A L 0 G E D

01.' .7 29. 30 N 1 A Z A ItI R C A T A L 0 G F I)
211 12.31 N O N A Z A R D S C A T A L O G E D29 :15.12 NO HAZARDS CATALOCED
3 37.9 2 N O A Z AR D S C AT A L 0 G E D

12 4133 NO 0 II A 7 II D S A TA 1. C . 1)

FIGURE 38. SMALL SQUARE HOLE WITH 36 CM DEPTH TEST

%
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".'.. Imupl f rile : NDL.f i DDLF..210L7..lI0 .

File Creation Dale otN. AUG 02 19k1 system time 21:52:50

PRIDELl I'ARARFlTRS
IIE CIrr FILTI:II Coi-l' CI r l" 0.23
SLOPE FILTERI CotICi'I:I.,T 0.90
LEVEL GItOUPL1) .T-I' "iIEFI:1ILL) It.23 7TR S
SLOPE TIIRIESlOI.lD 10.00 IKIGRKI

2.O9

X v-. Y for
hazards ot

44 .cone I

0.0 Number key:
I -- In.s-sflelenl data
2 - F'-th..it- reotwo .LT. 1.5m

.. 3 - Slope hazard
4 -- Step hazard

-2.0 -- Crosapath hazard
6 -- Bad data

-2.0.

---------------------------------
0 I 2 3 4 ronts off scale: 0

AZ I WllT (dog) RANGE X Y Z RAZARD TYPE
I -43.56 NO HAZARDS CATALOGED
2 -40.74 N O I A Z A R D S C A T A L OG E D
3 -37.93 M 0 " h Z A a , S C A T A 1. 0 G E D
4 -35.13 N O If A Z A R D S C A T A L 0 G E D
. -32.31 N 0 If A Z A R D S C A T A L 0 G E D
6 -29.5 0N II A Z A I S C A T A I. 0 G E D

'I 7 -26.69 N 0 11 A Z A R P S C A T A L 0 G E D
a' -23.1 Bi I 0 11 A Z A R L S C A r A L 0 E I)
9 -21.00 0 1l A Z A It D S C A T A L 0 C E D

1 20 -10.26 N 0 II A Z A i D '- C A T A . 0 G E D
22 -15.45 N 0 If A ZA A R ) S C A T AI. 0 G KI)
12 -12.64 NO IIA ZA 1 l,1 C A I' A I. u G E II
[3 -9.84 NO IIA A 7. A It I )S C A T A IO. C K II
24 -7.02 N 0 A Z A R D S C A T A L 0 ED
.3 -4.22 N II Z A I I) S C A T A I. 0 C E 1)
96 -1. 41 M O 11 A Z A II 1) OS C A T .% I. OC E D
7 I.4 N II , A. A I IIS A T ,A I. I K 1)

I1 4.21 N I ) I A A I I IS : .% 1 I. I It " II
1') 7.02 N f) II A Z A It 1) -1 1 : T : A I. 4 I F. I)

2(1 9.11 NO IIM 0 Z A It I A T A I. 4 1 1)
21 12.64 1.53 .51 0.34 -O.22 Step hazard
22 15.43 1.48 1.43 0w:29 -0.2, Step ho'ard

2.48 1.43 0.39 -0.26 Step hazard
23 18.26 N 0 IAZ A R11 S CA T A L 0 I . )
24 22.07 0 It A Z A R D S C A T A . 0 C E D
25 23.111 N 0 II ,A Z A I D ", (; A T ALC 0 I F. 1)
26 26. 69 N 0 II A Z A IIt S C A T L . ! 4; E D
27 29.5 N IIA A Z A It 1I S : 1% '" % . 41 4 : E )
251 32.31 N 0 It A Z A It I IS C A I' A I. ) G . I1
21.9 35.12 N 0 It A Z A K) C AT A L . 0 C K" i
30 37.93 N if A Z A R IPS C A T A L 0 C E D
31 40.74 N 0 A Z A I 0 S C ATA 1 LIC G E Ii
32 43.53 N II A Z A RI) S C A T A L G E D

FIGURE 39. RECTANGULAR HOLE WITH 25 CM DEPTH TEST

. ..
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Input file: M'DL.MIDDI.F.HOIoF..12

I. CrestIIo,, I5.m : MON. AU(; Oft 1903 System time 21:2245

Im M05Fl.I tIAIIL;r
DIFGII usa LrviTt 1;411:iv It: E:NT '.2:5
SLOPE FlIurut COEIF IC! ENT 0.950
3.KVEI. GRlOUND:iI Tiff fIrS1ss.js 0. 25 NE.TEj1J
SLOPE 31IIIE81H510 '1 4c I IIS11 tFIS

2.0

3.0*44 41
I . ~444 %ni

0.0 3e key: 3.5,,l

2 .u th- .. Ir LT 3 .5

I . .4 hazard*1
-1.0 5 - C,*.,...p, I. taz:,r,

I . . 6 - ] da~j hta.

2.0"

o 4 4;ii

02 3 4 Points off o

AZIMUTH (deg) RANCE X Y 7 HA7ARD TYPE
S-43.56 N0 HAZARD.S CA TALO ED

2 -40.74 NO HAZ AhZARDS CATA LOG TD AL C
3 -37.93 O 1AZARDS CATALrED
4 -35.33 NO 0 3I1A Z ARIDS CA T A LOGEDK
5 -32.31 NI A 0 A AZAIt IDS CATAL E D
6 -29.30 N 0-AZARDS CATA1OCI 1
7 -26.69 N0 IAZ.A ItIDS. C A TAL1.0 EIVS1
a -23.803 NO0 IIA Z AItDS CA T AL 0 GKED
9 -21.08 NO HfA ZA R DS C A TA LOC E D

10 -38.26 NO0 1 IA Z A IDS C A T AI1.O0CIF
33 -13.43 NO0 1 IA7Z.A3IDS C A T A LOGED

22 -I2.64 NO IfA7ZARD S C T A ALOGE
13 -9.114 NO 0 HA AZARDeS CA T T AL. D TYP1

35 -4.22 N O HAZARDS CATALOGEDI-- -37.02 m 0 11 A Z A R D S C A 1T A 1. 0 G L 1).'

Is -45.22 N 0 11 A Z A R 0 S C A T A 1. O G E 1 1

3 6 -2.431 3.50 1.50 -0.4 0.05 Cesnpnth hazard
3 7 .44 I 0 I A Z A II 1 S 4: A T A I. 0)C I )
141 4.23 14 0 A Z A It 1) S C A T AI . ) C F I
19 7.412 3.36 I.33 4.19 -021 Step IAsLnE d

I .73 1.70 it. 21 -(5. 29 Ste-p Inozm.I
24) 11.113 3.56 3.34 0.27 -45:12 Stej'1 1.o",ed

s 3.71 1.611 45. 29 -0.:30 Step I ...,...edI
1.71 1.6 0.9 -0.335 Ste I c ,nd

23 32.64 i.39 135 0.35 -0.27 St.;. Sinned
:.7; 3.67 0.:37 -0.29 Step hazard

22 3.43 3.43 i39 0.39 -0.211 Step liozoed
2 1 11.26 N 0 II A Z AR D S C A T A 1. 0 IGE I I
24 21.07 11 0 It A Z A NO S C A T A L O G E 1)
2 5 :-.?64 m 0 11 A Z A it D S C A T A I. 0 G V )

I., h o+ N II II A Z A I IIs 4 C A r A I. Io I : I"
24. -. 5 I f % Z A It I) S C A V A I. i1 V i
i 2 N t II A Z A It D S C A I ' I. 0 t: v it I.

S :-I.12 N I I .11 A 1 Z A It ,S 4: % I . 4i :C lh h r
iot 37. 43 N (1 II A Z A It I S t: A I' A I. 4) i : 1)
.I2 45.174 N (I I1 A Z A It I S i: A 1 * I. it i: i: IV

i .tt ,/11 Iit -:1r) tevii

FIGURE 40. RECTANGULAR HOLE WITH 30 CM DEPTH TEST

.................64 ........... 'l .......... te..zpSS.|j. '....rz5Th..d ... Vdt



Input file: PIDL.DIC.IIOLE.14 72
File Cr.t tlon Dwlh. M0t1.). OnJC Iff tyOte. tiae 22:37:30

tIOIDFLI PfL%MrFrJt - 8
IE I ~irr FILTIVfR C0Ib:JVI CI r (.,3

vLttt: "I t,'rtI% C v"i' " I c i l" 0 ) 0
I. IV :L G ;I( Jto ' D 11.1' "1111 ;. li1 i U .2 3 r
. .It F "l tl.E,:llhul I1) 30100 ItKCHE..

2.0-

1.0k
X v,. Y for

. 4 . ccc. olI

1 4 444
I. 0.0 .4 444 .Nuber key:

' 4 44 1 I n..ufrlclent date
14 4 4 .2 -- Furthest return .T. l.Sm

3 -- Slope hazard
.,0" 24 Step hazard

-2.0•

0 I 2 3 4 Points o ff scale: 0

AZ I MITH (deg) RANCE X Y Z RAZARD TYPE
1 -43.56 N 0 R A Z A R D S C A T A L O G E D
2 -40.74 N 0 11 A Z A R D S C A T A L 0 C E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -33.13 N 0 I A Z A R D S C A T A L OG E D
5 -32.31 N 0 H A Z A R D S C A T A L O G E D

f.-6 - .0 N 0 H A Z A R : S C A T A L 0 C E D

,6 N 0 1 A Z A R DS C A T A L 0 G E D

8 -23.88 N O It A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L OG E D
10 -18.26 N 0 I A Z A R D S C A T A L 0 G E D
It -3.45 1.41 1.36 -0.37 -0.28 Step hazard
12 -12.64 1.06 1.03 -0.23 0.01 Step hazard

1.61 1.37 -0.35 -0.38 Step hazard
1.61 1.37 -0.35 "0.38 Step hazard
1.61 1.57 -0.33 -0.38 Step hazard
+.68 1.64 -0.37 -0.33 Step hazard

13 -9.84 1.06 2.04 -0.18 0.01 Step hazard
1.86 1.83 -0.32 0.37 Step hazard

t4 7.02 1.06 1.03 -0.13 0.01 Step hazard
I.61 1.60 -0.20 -0.38 Stapohazard
1.68 1.67 -0.21 -0.35 Step hazard

135 -4.22 1.06 1.05 -0.08 0.01 Step hazard
1.61 2.61 -0.12 -0.38 Step hazard
1.61 1.61 -0.12 -0.38 Step hazard
1.68 2.67 -0.12 -0.35 Step hazard

16 -1.41 1.06 1.06 -0.03 0.01 Step hazard
1.68 3.68 -0.04 -0.35 Step hazard
1.77 1.77 -0.04 -0.37 Step hazard

17 3.40 1.64 1.64 0.04 -0.37 Step hazard
i 4.231 1.64 1.64 0.12 -0.37 Step hazard

1.84 3.83 0.13 -0.13 Step hazard
19 7.02 1.61 2.60 0.20 -0.38 Step hazard

:.61 3.60 0.20 -0.38 Step hazard
3.77 .75 0.22 -0.31 Step hazard

20 9.83 1.06 3.04 0.30 0.01 Step hazard
1.61 1.59 0.28 -0.38 Step hazard
1.61 3.39 0.20 -0.38 Step hazard
1.68 .65 0.29 -0.35 Step hazard

23 32.64 3.06 2.03 0.23 0.01 Step hazard
1.86 1.81 0.41 -0.37 Step hazard

22 15.45 1.06 1.02 0.28 0.01 Step hazard
23 18.26 NO R A Z A R D S C A T A L O C E 1)
24 21.07 N ( if A 7 A A I S C A T A L () C E D
23 23.88 N 0 II A Z A R 0 S C A T A L O G E D
26 26.69 NO HAZARDS CATALOGED
27 29.50 N 0 H A Z A R D S C A T A L 0 C E D
28 32.31 0 If A Z A R D S C A T A L 0 G E D

.. 29 .15.12 0 H A Z A R D S C A T A L O G E D
30 37.93 0 H A Z A R D S C A T A L 0 G E D
31 40.74 N 0 11 A Z A In D S C A T A L 0 C E D

32 43.55 M 0 It A Z A R D S C A T A L 0 G E D

FIGURE 41. RECTANGULAR HOLE WITH 36 CM DEPTH TEST
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Input rile: PIDL.fl2C.I'"LF.0n

FYI 2 Cr,- lo01 Itl,, lt "'ll. NUC n:3 l9|: .. wate 1 Ie 21:00:3S

? - • - | I I 'IIV I.IF + •+

s. IH.cl' lrr FII.;. ;; li .I . -# , (2.12

I.I'.VI':. III lIIN.1 -, 1; 1 1' 
"  

:It111 ( + : I
i- N I -. I I: Ittl 1I"' 1 I. 1i11 til II]:I1 E '-z

Xm Y for
0.0 *-

* . .. X '.lm ,.. .,y : o

"I".-" , . l -- ~lw,+ ,I'ficient data
I . 4 2 elu- F~t.. LT. I-*5

.- ++ -I .0- -- I *1~i+, i }it:Iz

2.0 *. . , -- tI. ,l~g:.I, I :u ,d

l- - 11.

-2.0 .

------------------- ------------------- ----------------------------- ) x
0 I2 !1 4 Points off s.cale: 0

AZ IMir (deg) RtANCE X Y 7. nA7ARD TYPE

1 -43.56 N 0 II A Z A I n S C A T A L 0 C E 1
2 -40.74 N 0 11 A 7 A It 1 1 C A T A 1. 0 C F D
3 -317.93 N IA AI1) C T % I. () G . to
4 -33.2I3 N) II A Z A It 11 N C A ' 1 1. 0 C; K 1)

3 -32.31 N0) I z%.i1) C I* % . ) G FI)
6 -29.30 N 0 11 A Z A 11 1) C I' % . )

7 -26.69 N 0 I A z A1 it l) S : T 1 I. U G F" I)
8 -23.011 N 0 If ,Z A It 1 C Ir % 1. 0 C F D
9 -21.00 M 0 I . A It S C A T A I. C 11

,0 -:0.26 NO II A Z II S A TI. 0 I.:1

if -2.4 40 " A 1.A 2 2Ar 1 0o( K 1)
12 -12.64 I .33 I.51 -0.34 -).21 21 h..mrd

:1 -9.114 N 0 1 l % I It 1) !4 : . 1* % I. It 4; K. I)

14 -7.02 N 2 22 A I, ,X I" z i Ii I: A I % . 0 1: E i
I5 -4.22 I . 1 I .7 I -11. 1:1 -''.5 *I,-s,  r.l
22 -1.41 N 12 II V. 1 I IS 1: 1. " I 1. I I i I

-
K I1

27 1.40 IN 0 If A . ,A It 11 S t: A 1' \I. t K 0

20 4 .2 1 N 0 11 ,A . A It !) 1 : ' I. , : : I)
29 7.02 N 0 II A Z A It 1) S 1: 1 I1. 0 C : Il

2"2 9.2l NI 0 1 A Z A It 11 S I: A r I. 4I) ; I
- 21 12.64 2 .71 2 .67 (.:7 -(l2.23 7 1 11 hai,.'rd

2; , 22 1-1.45 N 0 II A 7 A It I) S C A I* I. 0 G 1 1)

23 18.26 NO II0 11A Z . It 1) : A T % L 0 G f. I)

24 21.07 N O II ,% z A IIIJ S C A T %I. 0 C E D
23 23.111 N 0 i A Z . i 1 , C ,% T I '. ( G 12
2 26.69 No , At1) II I' N,,. otGEI)

27 29.30 N 0 1 % 7 ,% 11 1 ) % C .A f L 0 C t: II.

20) :12.31 K 0 IN I A z.A II ) S C A r L 0 G F. l)
29 33.12 N 0 II % z A it II S : . % I. (2 1; I)
30 37.93. 1 4 0 NO A Z A I I S I A .I. ) G IF I)I

31 40.74 O IIA ZA % IIzI) S : A N I. 0 I C I I I
32 43.1 3 14 22 11 A Z I S : %r . 1 2: 1. I"

FIGURE 42. LARGE SQUARE HOLE WITH 20 CM DEPTH TEST
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It may also be due to one of the malfunctioning detectors mentioned

above. The falling edge was detected when the depth was increased

to 30 cm (12 in) shown in Figure 44. As the depth became deeper,

the detected distance to the falling edge became closer to its actual

position.

When the results obtained with the large hole are placed next

to those obtained for the small hole, a potential problem becomes

apparent. Specifically, in order to detect a hazard when the small

area top hole was present, the depth had to be 5 cm (2 in) deeper

than the threshold level. On the other hand, when the large area top

hole was present, a hazard was first detected when the depth was 5

cm (2 in) less than the threshold level although this may have been

due to conditions which would not have been present if all detectors

were working properly. This implies that for the worst case to be

accounted for, the threshold would have to be lowered.

Unfortunately, this could create a very conservative system if imall

holes were rarely the hazard sources. Also, since this type of

problem did not exist for positive step hazards, there would be

several false alarms if a majority of the obstacles present were

positive step. One way to alleviate this problem is to have separate

threshold levels for positive and negative steps. To date, however,

no testing has been done using that criterion.

?ii
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Input file: 3IL.DiC.110..i2
F I I e C.I- so t -s its e :1VON . AUC On 1983 "Y..--M time 22: 45:, 2

2.0 +

1.0.+

Xb •

4
0.0 - .4 .. r.m.rI.y

1 .4 4 1 -- In, I*gtIentI dsoI a

45 2 1'- 1 1- 1-- L . I 5

-1.0 N"w

0 , 2 1 4 PoI,.., , "f." 0

AIIITI i ;eg) AICE X Y.r' IIAiATi) TYI'
I -43.56 NO0l11 A ZAItI1) SC A TA. 0 : V.n)

2 -40.74 NO0 11 hA Z A RDS C A TAL . o G f:1)"

a -37.93 IfO I AZ7.A RD S CA TAI1. 0 G V.
4 -33.131 f 1O iA ZA R 0S C A'r % . o(c.%.
5 -3:2.31 0 AC .ZA Iti) S C:ATA1.0)..i3
6 -29.30 NfO 1 A Z A It1)S C A TA1. I(C E 1
7 -26.69 NO0 iA ZAIIDS C A IA L 0C V.
03 -23.01 1 No IA Z A It CA' cA . .tJ(F:
1 -- 1.01 IO I) A7.A3I) S CATAI.0C.VII

30 -I 11.26 i ( I I A . A It I ) I A A . I . I I
I1 -15.45 1 .75 1 69 -0.47 01.411 :h .ro- o

12 -12.64 1 64; 1.4 -0.37 -0 .1 SI,.- I..vr. It

1. -9.11 4N i- Alz It S c T AI. nt It

34 -7.402 .1 M 3.3It -41.i o.3 , 0.1141 1.-rd
I1 -4.2 S i.r.

15 -4 22 --- it) 1 il.\i -4 01t 41i 11 4

.611 1 .67 -0.32 0.3,3 S ,I.

36 -3 .43 NO IiA ZARnI); C A T AL () C Kit
17 1.403 I) IIAZA It1S C A A 1. IC.1
11I 4.23 N 0 IIA Z A It I) , C A T A I. U C V" I.
I ) 7 .02 1 .61 I .67 A 0.21 ) _--) SI . . ha.,," I
20 -. 113 NO IA A Z A It I) S C A T A 1. Is 1. V. 1
21 12.6 4 3 . I9 3 .53 0.35 -0.211 0 ",z

3 .73 3 .67 0.37 -0.2-9 St 1c.17-rdc,.,
22 13.45 13.43 1.39 0.39 -0 .20 St ef hazard,..

43.4 3. 0.39 -0.211 S I wveeIs
.40 3 43 0.39 -0. 20 S e3 I,,..i

23 33.126 No It A Z A RDS c r A T L (: i
24 23 .07 Nof0 I lA Z A R D5 CT I.OI I E

U5 26.l8 N II/IOS C r.3o:i
27 29.511 N M ) II A Z A ItI ) : . A I. t; 1' I 01

2-: 11 N 0 11 A Z A It1 1 ) : A A I. . 0 4 I
29 "1 . 12 N 0 If % . A it 1) : A T A 1. 0 1 I 1)
:10 -7.91 N1 11 m\ I . ,% A It it I:.A r A I. Is I: c 11
.1 11.4 I, i tII ) 4: I I t 4;.1i

312 43.33 I 11 II ,I Z A It II S 4: I T I. l C v II "

FIGURE 44. LARGE SQUARE HOLE WITH 30 CM DEPTH TEST
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PART 5

CONCLUSIONS

As the results of the tests have shown, the ML/MD vision

scanning system has the potential to do an excellent job of supplying

hazard data for an autonomous roving vehicle. All height data

obtained were within a few centimeters of the actual heights involved.

- Step hazards were detected without any problems. Cross-path analysis

showed that a cross-step hazard is detected when present. The side

to side resolution proved to be quite good as shown in the cross-path

testing. The obstacle disappeared and a step hazard appeared at the

appropriate heights. Also, although some hazards are not cataloged,

such as cross-slope hazards, the data obtained by the mast certainly

provided enough information for the presence of additional hazards to

be derived.

Of course, there are problems. The first of these is that a

hazard is not flagged when two obstacles were placed at a width less

than the vehicle width.

77

.4.. . . . . . . . . . " °



78

This problem is not considered an impossible stumbling block since

the path selection algorithm could be set t- to recognize this as a

hazard and the appropriate action could then be taken; specifically,

the terrain could be avoided.

Another problem which became obvious was that the ranges

determined during the range tests proved to be different from the

actual ranges involved. Fortunately, the differences were about the

same for both rising and falling edges for all detectable range values.

Injecting an offset into the range values obtained would alleviate this

problem. Since the values varied by about 5 cm (2 in), it seems that

it would be necessary to always assume that a hazard occupies space

outside of its detected edges by this amount. This could also be

taken care of by the path selection algorithm.

Cross-path hazards is a problem which was not fully explored

here but which must be given greater attention in the future. The

,2'. cross-path results obtained here involved cross-steps between adjacent

azimuths. Unfortunately, the ability of the modeler to detect

cross-slopes is very limited. This is because the cross-path analysis

is performed between adjacent azimuths and a cross-slope hazard

would generally occur amongst azimuths much more than 1 apart.

Fortunately, the data obtained contains enough information for a

proper analysis to be done.

% Z.,....-.~.
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A problem which showed itself during the slope hazard tests

•was the inability of the modeler to reliably detect a slope hazard*.

Looking at the data reveals that all of the information is available to

perform reasonably accurate slope hazard analysis, but the results

which the modeler produced did not reflect this. Specifically, the

software lowpass filtering which the data experiences, discussed in

Section 3.5.4, all but destroys the data. If the slope filter coefficient

is too high, most of the slope information is lost. However, if the

coefficient is just slightly lower, almost any terrain produces a slope

hazard. What the problem seems to be is that since slopes are

- determined from information obtained from adjacent valid elevations,

-V the actual envelope of the terrain is distorted. In fact, there is

never enough information when a slope starts gradually or when the

slope does not occupy the entire view in front of the mast for a

detectable slope hazard to materialize. What is proposed to correct
I.

this is to fit the data obtained to straight lines, each created by

doing a least squares fit of the data on at least one-fourth of the

data obtained for any particular azimuth.

In terms of the ML/MD systems's useful range resolution,

another comment must be made. In order for a hazard to be detected,

enough data for the terrain surrounding that hazard must be

obtained. The vision system's ability to detect hazards greater than 2

meters in range is non-existent, at least on what the vehicle would

consider level ground. This is because the most distant laser shot is

* .
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fired at a point approximately 3 meters away from the mast. This,

coupled with the facts that the effective detector height is only 1

meter and at a distance of 2 meters the detectors cannot see anything

above about 30 cm over the ground plane precludes the hazard

detection ability beyond this. Of course, holes could be detected at a

somewhat further distance, but the concern should be with worst

case, not best.

4 All of these problems are not really that bad and for the most

part are correctable through changes and additions in the software.

The slope hazard detection algorithm will almost certainly have to be

looked at and corrections in the modeler is almost inevitable. The

problem with detecting cross-slope cross-path hazards is currently

being looked at and will probably be corrected within the modeler.

The path selection routine could certainly correct for the problem

with narrow passages as well as considering an object as larger than

it actually is. In terms of the limited range which the vision system

possesses, this could be corrected without loss of resolution by

increasing the number of detectors and the number of laser shots

fired per azimuth. Of course, this would mean an increased load on

the interpretation software, but given the advances in computer and

microprocessor technology, this would not be a problem.

In conclusion, the data obtained by the

Multi - Laser/Multi -Detector mast electronics provides useful information

to help in the determination of the hazards on a given terrain. Also,

'..'"
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with just a few changes .d additions to the software, a fast but

nominally performing, short-range hazard detection system could be

made completely functional. Finally, with some additional changes to

hardware, the range of this vision system could also be increased.

.9%
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7.1 TELEM6.TC - Microprocessor Telemetry Program
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7.2 Tests
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I. _

7.2.1 Single Step Test Results

7.2.1.1 0 cm Step ......................................... 98

7.2.1.2 5 cm Step ......................................... 98

7.2.1.2 10 cm Step ......................................... 997.2.1.4 15 cm Step ......................................... 99

7.2.1.3 20 cm Step ........................................ 100

7.2.1.4 25 cm Step ........................................ 101

7.2.1.5 30 cm Step ........................................ 102

7.2.1.6 35 cm Step ........................................ 103

7.2.1.7 40 cm Step ........................................ 104

7.2.1.8 45 cm Step ........................................ 105

7.2.1.9 50 cm Step ........................................ 106

* UI

III

-% . i 

f . U - .':. 
. . * . .
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Input tilt: MDL.STE .O
Fite Creation Date : WED. JUL 27 1983 S9ateim tine 13:49:27

on MODELI PARAMETE S we
HEIGHT FILTER COEFFICIENT • 0.20
SLOPE FILTER COEFFICIENT 0.90
LEVEL GROUND STEP THRESHOLD 0 0.25 METIS
SLOPE TH1RESHOLD * 36.00 DEGREES

I |e . .

2.0 +,i,

X vs.Y for
'I-.. .... hzard. of

I .ean.$

0.0 + Number key:
I . . . I -- Insufficient data

I 2 -- Furthest return .LT. 1.3m
I .. .. 3 -- Slope hazard

4 -- Step hazard

-1.0 * . - Croompath hazard
6 Bad data

-2.0.

0 I 2 3 4 Polnte off eale: •

NO HAZARDS CATALOC Tis SCA

Input file: ?DL.ST .02
File Creation Date : WED. JUL 2? 1983 System time 13:57:36

eM MODELI PARAETERS a3

HEIGHT FILTER COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT a 0.90
LEVEL GROUND STEP THRESHOLD * 0.25 METERS
SLOPE THRESHOLD 3 30.00 DEGREES

2.0 +

1.0 X we. Y r

I .. ... hazards of

I . l. ce '

0.0 * Number key:
. . . .I -- Insufficient date

2 -- Furthest return .LTr. i.m
.. 3 -- Slope hazard

4-- Step hazard

-1.05 -- Croaapath hazard
6 -- and data

-2. -. . . . . .. . . . .-: -------- - ..- ....... . ..... -- -- > x

* 1 2 3 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

• ?,: . .,_, . .. . . ., .. ..- . -. , .. ... ,..,- . ... ... ..- .-. . .. .... • ,:,, , .,-,.-. --. ... ... .. - , ,,.. :,:':

j,. , , . .. . ,. . . ., .. ,, " .; .. - . . . . - . . . .. . . . ,., . , . - . • , . . , • . - ., ,
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Input file: NDL.STEP.06

File Creation Date :ED. JUL 27 1983 System time 16:0037

aU nODELI PARAflETS .an
HEIGHT FILTER COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT 8 0.90
LEVEL GROUND STEP THRESHOLD * 0.25 nETERS
SLOPE THRESHOLD • 30.00 DECREES

2.0

I.0
- X vs. Y for

hazards of'I . acaa

0.0 Nuber key:
I-- Insufficient date
2 -- Furthest return .LT. l.Sn

1 3 -- Slope hazard
1 4 - Step hazard

-i.0 5 -- Croaapath hazard
6 -Bad data

-2.0 • •

0 2 3 4 Points off scale: 0

NO KAZARDS CATALOGED THIS SCAR

Input file: ?ML.STEP.04
File Creation Date : WED. JUL 27 1983 Syatem time 14'00:28

an MODELI PARAMETERS an
HEIGHT FILTER COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT - 0.9.
LEVEL GROUND STEP THRESHOLD a 0.25 ?IETERS
SLOPE THRESHOLD 30.0 DE REES

* 2.0.

X vs. Y for

hazards of
I ... scan ' I "

+. Number key:
I -- Insufficient date
2 -- Furtheat return .LT. 1.5,m

3 -- Slope hazard
4 "Stp hazard

.Croapath hazard
6 -- Bad data

-2.0 .

0 I 2 3 4 Points off scale0:

NT

NO HAZARDS CATALOCED THIl SCANe%

N>

•4?,
4, '- , ' '.' . +~ ,,. ' .+ '. .', . . '. ,' . . , ' + + .. . . . . .. +. . - -. . . ¢ , . P,, , . , . ,

e +,+ *" ' ..L+,+ • .+' : , . . .. * "" , .- . ".* . ". ' ' " '"m:- . + :.+ . .*".++ ""+" . "
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Input file: MDL.STEP.08
File Creation Date : WED. JUL 27 1983 System time 16:15:17

* NODELI PNRAMIETERS *.
HEICIIT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT • 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DEGREES

2.0 +

1.0 +

L .. X vs. Y for,-I... hazards of

I ~scan 1"

0.0 + Number key:
I 1 -- Insufficient data
I 2 . . 2 Furthest return .LT. 1.5m

3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
6 -- Bad data

-2.0 +
--------- - ----------------------------------------- > x0 1 2 3 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

T:i

,. . , .



Input file: IDL.STEP.10 101
File Creation Date : WED. JUL 27 1983 System time 16:26:48

* MODELI PAPAMLrERS*
HEIGHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT z 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE THRESHOLD x 30.00 DEGREES

2.0 +

1.0 +
X vs. Y forI ... .. hazards of

45 .scan i I
.4

0.0 + 4 .Nuber key:
* 4 1 -- Insufficient dataI .. 2 -- Furthest return .LT. 1.5m

I ... 3 -- Slope hazard
4 -- Step hazard-1.0 + 5:- Crosspath hazard I6 --B a d d a t a, :

-'-2.0 +
------------------- ---------- - ---------------- Pont o--- sc>e=:.0 1 2 3 4 Points off scale: 0 ''

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 A Z A R D S C A T A L O G E D
2 -40.74 N O H A Z A R D S C A T A L O G E D
3 -37.93 N O H A Z A R D S C A T A L O G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O H A Z A R D S C A T A L O G E D
6 -29.50 N O H A Z A R D S C A T A L O G E D
7 -26.69 N 0 H A Z A R D S C A T A L O G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N O H A Z A R D S C A T A L O G E D

10 -18.26 N O H A Z A R D S C A T A L O G E D
II -15.45 N O H A Z A R D S C A T A L O G E D
12 -12.64 N O H A Z A R D S C A T A L O G E D
13 -9.84 1.29 1.27 -0.22 -0.37 Step hazard
14 -7.02 N 0 H A Z A R D S C A T A L O G E D
Is -4.22 N O H A Z A R D S C A T A L O G E D
16 -1.41 N 0 H A Z A R D S C A T A L OG E D
17 1.40 1.29 1.29 0.03 -0.37 Step hazard
i8 4.21 1.29 1.29 0.09 -0.37 Step hazard
19 7.02 1.29 1.23 0.16 -0.37 Step hazard
20 9.83 N O H A Z A R D S C A T A L O G E D
21 12.64 1.29 1.26 0.28 -0.37 Step hazard

1.61 1.57 0.35 -0.34 Step ha zard
1.75 1.71 0.38 -0.10 Crosspath hazard22 15.45 N O H A Z A R D S C A T A L O G E D

23 18.26 N 0 H A Z A R D S C A T A L O G E D
24 21.07 N 0 H A Z A R D S C A T A L 0 G E D25 23.88 N O H A Z A R D S C A T A L O G E D. 26 26.69 N O H A Z A R D S C A T A L O G E D
27 29.50 N 0 H A Z A R D S C A T A L O G E D28 32.31 N 0 H A Z A R D S C A T A L O G E D
29 35.12 N 0 H A Z A R D S C A T A L 0 G E D
30 37.93 NO HAZARDS CATALOGED
31 40.74 N0 HAZARDS CATALOGED
32 43.55 N 0 H A Z A R D S C A T A L O G E D

%,o.
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Input file: iDL.STEP.12
File Creation De W.D. JUL 27 1983 System time 14:05:35

MaPODELI PAPAM?.TERS 'M
IIEICGH FILTER COEVFICIEN1 - 0.25
SLOPE FII.TF.R COEFFICIENT - 0.90
LEVEL GROUND STEP THRESHOLD 0 0.25 METERS
SI.OPE TIIERSIIOLD 3 30.00 DEGREES

2.0

I. 0

I 4

6.0 *44 .Number key:
I 44 1 I nnufficlest data

2 Furthese return LT. 1.3
I *.:1 -- lope Iaam.ard

4 -••Step hazard
-1.0 . S Crompah hazard

I -- fd dee

-2.0

:. 1 - - -- - - - - -- - - - - -- - - - - - > e di t

0 t 2 :1 4 Pointm off Ceale: 0

V I MUT (den) RANGE X Y Z IIA7ARD TYPE
- -43.56 N 0 H A Z A R D S C A T A L 0 G E D
2 -40.74 I 0 If A Z A It D S C A T A L 0 G E D
3 -37.93 N ) It A Z A It D 9 C A T A 1. 0 C E D
4 -35.13 N 0 It A Z A R D 9 C A T A L 0 C E 0
, -32.31 N 0 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 1 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 I A 2 A R DS C A T A L 0 C D
a -23.86 MO tA Z A RDS C AT A1.0C ED0
9 -21.0 0 No A ZARDS CATALOCED

t0 -18.26 NO IAZARDS CATAL0CED
i -1.45 NO & R 0 S, CATXL0CED
12 -12.64 N 0 If A Z A It D S C A T A L 0 G E D
13 -9.84 1.37 1.35 -0.23 -0.34 Step hazard

1.45 1.43 -0.25 -0.32 Step hazard
14 -7.02 3.33 3.32 -O.16 -0.36 Step hbaurd

1.37 1.36 -0.17 -0.35 Step hazard
3.45 1.44 -0.18 -0.32 Step hazard

1 -4.22 1.29 1.29 -0.09 -0.37 Step hazard
1.37 1..6 -0.10 -0.:36 Step Ilazard
1.43 1.44 -0.11 -0.32 Step hazard

16 -1.41 1.33 1.32 -0.03 -0.36 Step hazard
1.37 1.37 -0.03 -0.35 Step hazard
1.41 1.41 -0.3 -0.34 Step hazard

17 3.40 1.37 1.37 0.03 -0.34 Step hazard
1.41 1.41 0.03 -0.33 Step hazard

I8 4.21 1.33 1.32 0.10 -0.36 Step hazard
1.37 3.36 0.30 -9.35 Step hazard
1 .43 1.44 0.31 -0.132 Seep hozard

19 7.02 1 .29 1.21 0.16 -0.37 Slop 1,.....d
1.37 1.36 0.37 -0.36 Step hazard

.-15 1.44 0.111 -0.32 Slep htazrd
20 9.l 3.:!7 1:.13 (1.2:1 -0.34 Step h,/.ar-d

1 .41 3.319 0.24 -0.:3 Slp hoz'rd
21 12.64 3.3.1 1 .29 0.20 -0.36 Step hazard

1.41 .17 0,3: -0.14 Step hazard
- 1; .-:1 t 11.41 -0.110 sl.'p h....r,

22 15.43 .41 1.36 4).:11 -v. 34 Secp hazard
2:1 18.26 .. ()OA RDS c T L 0 C F.l)
24 21.417 1) I % 7 % tl i l: . I. o l F. 1
21:1 2:1.1111 N) I /. ,\ It l) 4 C A T A 1. t G t26%' 2 11.(' fIf N II Z A\ It D) .4 C ,A T ,\ L U G E D

27 29.10 n O I Z A t r C A 'r A L 0 1)rI
28 :12.31 ) I A7.. It D S C A T A L 0 G K D

9 :13.12 I0 II% Z % It I) S c -% r A I. f) G E I)
30 It:: A A U C A T A 1. 0 G K D31 40.74 o4 ) It A Z A R -D C T A L 0 G E r)
12 43.33 $ 4 0 H A Z A R D S C A T A I. 0 C E 0p

". .". - " . " - " " . ' ... " , ",.



Input file: PL.STEP.14 103
File Creation Date WED. JUL 27 1983 System time 14:e9i11

atMODELI PARAMESEII
REICH'T FILTrER COEFFICIENT a 0.25
SLOPE FILTER COEFFICIFENT a 0.41'r

LEVEL GROUND STEP THRESHOLD • 0.25 HrTRS
SLOPE T ilESHIOLD * 30.00 DEGREES

2.0.

X vs. Y for
•. .. hazards of

1 44 4 34 ean I
I 44 .4

0.0 444 Number key:
44I -- Insufficient data
4 4. . 2 0- Furtheet return .LT. 1.5m

. .. 3 -- Slope hazard
4 -- Step hazard

-1.0 S -- Croeapath hazard
6 -- Bad data

-2.0.

0 1 2 3- 4 Points off scale: 0

AZIIMUTH (deg) RANCE X Y Z HAZARD TYPE
I -43.56 N O R A Z A R D S C A T A L OG E D
2 -40.74 N 0 H A Z A R D S C A T A L OG E D
3 -37.93 N O H A Z A R D S C A T A L OG E D
4 -33.13 No A ZARDS CATALOCED, 0,
3 -32.31 No IIAZAtDS CA'rA LOC ED
6 -29.30 Mo IIAZA.DS CATALOGED
7 -26.69 1) IIAZAfItDS CATALOCED-
a -23.88 N 0 1 A Z A R 1)S C A T A I. 0 C E D
9: -21.08 NO IIAZA t iS CATALOGED
"0 -18.26 N O nA Z A R D S C A T A L OG E D
II -15.45 M 0 If A Z A R D S C A T A L OG E D
12 -12.64 NI 0 i1A Z A R D S C A T A L 0 G E D
13 -9.84 1.41 1.39 -0.24 -0.33 Step hazard

1.41 1.39 -0.24 -0.33 Step hazard
31.2 1.30 -0.26 -0.35 Step hazard

1.96 1.93 -0.33 0.00 Step hazard
14 -7.02 1.37 1.36 -0.17 0.34 Step hazard

1.41 1.4 -0.17 -0.33 Step hazard
1.41 1.40 -0.37 -0.33 Step hazard

IS -4.22 1.33 1.32 -0.10 -0.36 Step hazard
1.41 1.40 -0.10 -0.34 Step hazard
1.41 1.40 -0.10 -0.34 Step hazard

16 -1.41 1.33 1.32 -0.03 -0.36 Step hazard
1.41 1.41 -0.03 -0.34 Step hazard

17 1.40 1.33 1.32 0.03 -0.36 Step hazard
1.41. 4.41 0.03 -0.34 Step hazard
1.41 1.41 0.03 -0.34 Step hazard
1.48 1.48 0.04 -0.29 Step hazard

18 4.21 I.37 1.36 0.10 -0.34 Step hazard
1.41 .40 0.10 -0.33 Step hazard
1.41 3.40 0.10 -0.33 Step hazard

19 7.02 1.41 3.40 0.17 -0.34 Step hazard
1.52 1.51 0.19 -0.35 Step hazard
1.52 1.51 0.19 -0.35 Step hazard
2.10 2.09 0.26 -0.01 Step hazard

20 9.81 1.41 1.39 0.24 -0.34 Step hazard
1.41 1.39 0.24 -0.34 Step hazard
1.32 1.50 0.26 -0.35 Seep hazard
1.32 1.50 0.26 -0.35 Step hazard
2.10 2.17 0.36 -0.01 Step hazard

2 12.64 1.41 2.37 0.31 -0.34 Step hazard
1.41 1.37 0.31 -0.34 Step hazard
I.2 1.49 0.33 -0.35 Step hazard
1.52 1.49 0.33 -0.35 Step hazard
1.52 .31.4 0.41 0.01 Step hazard
.2.1t .'1 0.44 0.01 Crapath hazard

22 1.43 1.41 1.36 0.:37 -0.34 Step hazard
23 10.26 N 0 R A Z A R D S C A T A L OG E D
24 21.07 N 0 H A Z A R D S C A T A L OG E D25 23.li51 NO hfA Z AR DS C A T A LOG ED ,.26 26.69 N O 11A Z A R D S C A T A L OG E D
27 29.50 M 0 If A Z A R DS C A T A L O G E D
28 32.31 N O H A Z A R D S C A T A L OG E D
29 35.12 N 0 H A Z AK O S C A T A L 0 G E D

30 37.93 N O R A Z A R D S C A r A L 0 C E D
31 48.74 N 0 H A Z \ It t) % C A I' A L 0 O E D
32 4..55 N o R A Z A R D S (: A ' A L 0 G E )

% %.
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Inpat rile: PIDL.S'rEP.16
File Createn Data WED. JUL 27 19m8 System time 16:07:42

so ODELI PAAMETES a
HEIGHT FILTER COEFFICIEW - 0.25
SLOPE FILTER COEFFICIENr - 0.90
LEVEL GROUND STEP THRESHOLD * 0.25 UTZRSSLOPE THRESHOLD •3o.00 DECREES

2.0.

"X VS. y far d

• I .. S. hazard r

,. , I44 445 . aa I
.+ I444 44. 0.0 + 44 .4 Number key:

1 2 0- urhes re ur .L . l Sm4444 44 1 - Insuflelet dots t

I~~ . -slop* hazard
I1 . 4" "• - S l o p h a z a r d

, Croepoth hazard
6 Bad date

---------------------- ----- ------------------------------
0 1 23 4 Pointa of *cut*: f

AZIIUMTI1 (des) RAt:IE X Y Z RAUARD 1tW1 -43.36 N 0 11 A 7 A R D S C A T A L OG E D2 -44.74 NO IAZAlD S CATALOGED3 -37.93 N 0 If A Z A RD 5 C A T A L OC CE D4 -11.13 N 0 1 A Z A R D S C A T A L 0 C E D5 -32.31 m 11 A Z A R D S C A T A L 0 C E D6 -29.30 N 0 If A Z A R D S C A T A L OG E D7 -26.69 m 0 H A Z A R DS C A T A LO G E D8 -23.88 m 0 I1 A Z A R D S C A T A L OG E D9 -21.00 m 0 I A Z A R D 9 C A T A A D 0 E DI1 -18.4 N 0 II A Z A II I S C A T A I. 0 C E I0
12 -12.,4 N 0 11 Z A It D C A T A L 0 C E D13 -9.84 1.31 1.31 -0.23 -0.38 ."1 .37.3 S tep h aza rd

1.37 1.5 -0,23 -0.36 Step hazard
1.64 1.57 -0.2? -0.00 Step hazard4 -7.02 1.37 1.36 -0.17 -0.36 Step hazard
1.49 1.48 -0.18 -0.33 Step hazard2.Oo 2.03 -0.25 0.03 Slop hazardiS -4.22 1.29 1.29 -0.09 -0.27 Step hazard
1.a7 1.36 -0.10 -0.36 Step hazard

.of, 2.(16 -0.13 0.0: Step hazard16 -1.41 1.5:1 1.32 -0.03 -0.311 Step hazard
1.37 1.37 -0.03 -0.36 Step hazard
1.41 1.41 -0.03 -0.34 Step hazard
2.06 2.06 -0.03 0.03 Step hazard17 1.40 1.29 1.29 0.03 -0.37 Step hazard
1.37 1.37 0.03 -0.36 Step hazard1.41 1.41 0.03 -0.34 Step hazard
2.06 2.06 0.03 0.03 Step hazard

I0 4.21 1.29 1.29 0.09 -0.37 Step hazard1.37 1.16 0.10 -0.36 Step hazard
2.06 2.06 0.13 0.03 Step hazard19 7.02 1.29 1.21 0.16 -0.37 Step hazard1.37 1.36 0.1? -0.36 Step hazard
2.06 2.05 0.23 0.03 Step hazard20 9.83 1.37 1.33 0.23 -0.36 Step hazard
1.41 1.39 0.24 -0.34 Step hazard
1.49 1.47 0.23 -0.38 Step hazard
2.13 2.10 0.36 0.03 Step hazard

21 12.64 1.37 1.33 0.30 -0.2? Step hazard1.49 1.43 0.33 -0.38 Slop hazard22 13.43 1.29 1.24 0.34 -0.37 Step hazard
:.37 1.32 0.36 -0.36 Step hazard
1.61 1.31 0.43 0.03 Step hazard "p1.73 1.64 0.47 0.05 Croespath hazard23 10.26 " 0 R A Z A R U S C A T A L 0 C E D"24 21.o? 0 1( A Z A R D q C A T A L O G E D

23 23. fil 1 0 IIA1 Z A It I) S C A T A L OG E-2f 26.69 M 0 I A Z A i D S C A T A L 0 G E D
2) .12.1 I , II % Z It In s A T A L 0 C E D
J. 30 3 .31 14 0 If A Z it It s C A T A L. 0 (; K D ,-29 33- t2 4 O I tA Z. ~i , C A T A 1. oC F30 37.93 NO0 f IIAit aS C A T AI. o rit 40.74 14O If A Z AIit U S C A T A L 0 G E D
32 43.33 f 0 N A 7 O R D 5 C A T .0 C D

-v 'g

'-" -" " . . . " " ' ' " "' ', \- '-", '-', '-'- " " - % "' '- . . * 4 '
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A navrt ilet RL.SME.to
71. Creneten Due. 3 ED. JUL 27 J00 M voe. time 1at40342

CS OOLI PARAPlIrV?7a s
HEldI! FILT13t COEFJICCT * 0.2
SLOPE FILTER COEMMCENT * 00LEVEL GR0OUND STE: THRESHOLD * 0.25 METERS4'SLOPE THRrSHOLD *30.0 DECREES

hazards of
I445 4 s nes
I 44

0.0.44 4 .Reb~r key.
I44 4 1 . Neuffleut dote

2 -- laeemrtr LT. ..

4- Sewpa hezr

-- Bad doe

-2.0.

S- -------- ---1 pont of ereep

AZ7I IM tde RANGE of Y Z HAZARD TYPE NI -43.0 14 0 HNA Z A RDS C A TALOGCE D
2 -40.74 It0 11A Z A RDS C ATA LO0C ED
31 -37.03 10 11A Z ARDS0 CA TA LO0CE D
4 -33 0 N HA Z ARDS C A T A LOGED
3 -:12:.!,* to 11 A Z A A 1)S CA TA I . GK
6 - 19.301I) 11 IA ZA R 1)S C ATAI . 0 It
7 7 6.t9 14O HA ZA RDS C ATA LOGCEDPIv
a -2.3.08 10 HA Z ARDS C AT ALOGCE D 9O -i1.40 N 0 HA ZA RDS CA T A LOGCED
10 s18.20 "40 H AZ A RDS C A T ALOGED9
11 -13.43 10 H A ZA RDS C A TA LOCE D
12 -12.04 14 0 H A ZA RDS C AT A LOGED
13 -9.34 1.29 1.2-? -0.22 -0.3? Step basose

1.29 I.2? -0.22 -0.37 stop bued
1.29 1.2? -0.22 -0.37 step hazard
.33 1.31 -0.23 -0.31? Stop hazard
1:117 1.:13 -0.23 -0.29 Step banned

14 -. 0 1.261 1.!q -4012 0. too Step hazard
a 4 7.3 .2 128 -. 16 -0.37 Stop haggard

11.2 2 4.1 6 -. 37 Step heserdl
1.20 1.28 -0.10 40.37 Stop hazard
1.33 1.32 -0.14 -4.37 Stop bewerd
1.37 3.36 -0.1? -4.20 Stop haznrd

Is -4.22 1.33 3.32 -0.10 -0.36 Stop hazard
1.40 3.40 -0.30 -0.25 Stop hezard

30 -1.41 3.20 3.20 -0.03 -0.3? Step boenede
1.29 3.20 -0.03 -0.3? stop hazard

.29 3.20 -0.03 -0.37 Step henrd
1.33 1.32 -0.03 -0.37 step bieserd

1.3? 1.3 -0.033 -0.209 tpbue

37 1.40 1.29 .24 0.03 -0.7 :t: h:nu: d
20 1.20 0.03 -0.3? step hazard1.33 1.32 0.03 -0.3? Stop huen'td41.3? 3.34 0.03 -0.20 Stop hazard

2.00 2.00 0.05 0.09 Step inseel
Ia 4.23 1.33 3.32 0.10 -0.36 Soep he...rd

1.3 lil .t32 0.30o -0.33A Step hazard
1.3? 1.32 0.10 -0.34 step kntel

39 7.02 3.33 .32 as4-03 Stop hazard
3.37 1.34 3.17 -40.20 stop hazard
31 1.36 31.17 -0.29 Step hazard

3 .40 1.39 t1 2? -0-11 Stp#:, r
2 11.813 3.20 3.2? 0.22 -0.37 Ste r4ne

3.0 12? 022 -0.37 Step h ....
3.20 3.2? 0.-22 -0.37 step hienerd
:.11 1.31 o. 23 -0.37 Step henerd
.a? 3:33 0.23 -0.29 Step h...r"-e23 32.04 3.9 .241 0.283 -0.37 Stop Ite...rd%

1.29 3.26 0.28 -0.37 Stop Itneurd
1.3 .20) 0.2v -0.37 Step hmenned

133 3.5 0.30 -0.29 Stop hazard
22 35.45 1.29 3.24 0.34 -0.37 Stop btenrd

1.29 1*.24 0.34 -0.37 St1.p hazard
..33 3.28 0.33 -0.37 Step hazard
1.41 1.36 0.37 -0.34 Stop henerd
3.30 1.43 Q.40 0.00 Cr .. u. p t hurd,

30 1.33 -.5 00 Stop hazaerd23 18.26 ItO 11A ZAR1D S CA:TAILOGED E D
24 21.t,7 M 0 HA ZARItDS C AT ALOGEDK
25 23.811 N1 HNA Z ARDnS C A TALOGCE D26 20.00 NO NA Z ARD0S C AT ALOGCE D
27 29. 30 0 11 A ZA R DS C A TA LO0C ED

29 .2-:11 n3 1A Z A I ) C % T AL1) C. D
.33 3. 2: N 1 A Zt It ID S : C A T~ %. 0 C r, It

:11 40 74 NI) 11 %/Z %11 1t4 CA IA 1. 4 1; t
:32 4.3.1 4 I3 IA ZA I Iti r:'.T% )3GF D

% 4"



Ta.C i~a.Dt WED. JUL, 27 190M System time 14 s12:04 106
88 MODELS PARAMET09 an

NEICHT FILTICR COEFPIc SET * 0.28
SLOPE TILTER COEFFICIENT 0."0
LEVEL CROU111 STEP TIOW~SHOLD * 0.23 I7
SLOPE THRESHOLD - 30. " DECREUII

2.0.

0.0 .4444 Nubr 4
I4444 4 - Iwattfe4@ttde

I . 4 4 2- rrh.t reform XLT. 1.3m

2~~~~ ::.:rh azr

I~ ~ P4.4 e

AZtIMUTI 44dea1 PAN=E C y 7Z RVANm IT1 -43.31 NO HNA 2A R D C A T ALOC tD

- 40.7 NO IS NA ZA RDS C A T A LOGED- 37 . 3 N 0 H A A R aS C AT7A LOGEDI
3 -32:1 It IO HAZ ARIS C A TA LOGED96 -24.30 It 0 SA ZA RD0S C A TALOGEDZ

41 -231.411n N 0 11 A Z A R DI S C A T A L 0 C F. D4 '- 1t -1114 -. 4) KI A Z A R D S C A T A L 0 C Z D
10 -4.,24 N 0 HNA Z ARD1S0 C A TA LOGCj!D
1 -13 .4 3 NO I HAZ A R DS C A T ALOGE9D

42 -42.64 1.33 1.290 -.. 211 4.30 Step hazard
1.33 1.29 -0.24 -0.36 See to azosrd
1.37 1.33 -0.30 -4.35 Slape hazard
1.43 1.41 -9.32 40.32 S Sptallard
1.45 1.41 -0.32 -0.32 Step hz
:,6.9 1:.63 -0. 37 0.,. St, e..arM.3 t3111 1023 -0.36 step hazard1.33 1.31 -0.33 -0.30 stop hazard

1.37 1.33 -0.23 -4.35 Stop hazard
t.43 1.41, -4.24 -0.23 Stop hazard
t.49 1.47 -0.25 -0.34 slop Stallard14 -7.02 .24 1.24 -41.35 -0.30 stop hazard1.33 1.32 -0.tO -0.36 Stop hazard1. .33 1.32 -0.10 40.30 Step hazard
1.37 1.36 -0.17 -0.33 Stphada.43 4.42 -0.48 -0.24 9Step hazrd 1
1.49 1. 48 -4t. I i -0.211 slep h.ard413 4. 1.2.1.2 -41.499 -8t.30 SI-p h

U-11 11, -%4.nit -9. 29 NI.p hazard
1.4a 1.416 -0.11 0.00 slep hazaurd
2.00 1.99 -0.15 0.10 Slap hazardl10 -t .41 I .24 1 .24 -0.03 -0.30 Ste haa
1.33 1.32 -0.03 -0.30 Slap hazard
1.37 1.37 -0.03 -0.38 Stop hazardl
1.43 1.43 -0.04 -0.21 Step hazardl
lI. 1.44. -4).014 0.00 Ip 1hazard
2. (lip 2. 141 -,i.413 0.16 Step hwaard17 1.401 1.33 1.32 0.03 -0.30 lphzr

4.2 1.32 40.413 -0.30 Saep hasard17 1.37 It 11:I -0:33 "I-P ,adC;'4.3 1.4% 4). 04 -0.32 Step haaird
2.00 2.001 0.05 0.10 Slap hazard

inI 4.24 1.24 1.24 0.09 -0.30 Step hazard
1:33 1.32 0.10 -0.30 step hazard
1.37 1.36 0.10 -0.35 stp hazrd1.43 1.43 0.11 -0.21 Stphzd4.44. S.0 4.1 00 lop hazard-.14" 1.99 4.13 0.10 91ep hazard

19 7.012 7.24 1.24 0.13 -0.30 Step hazard1.29 1.27 0.10 -0.29 Step hazard
1.37 1.36 0.17 -0.34 Stop hazgardl
1-.43 1.42 01.10 -0.21 Step hazard
4.40 4.48 0.18 0.00 Step hazard
2.00 1.90 0.24 0.10 step hazard

20 9.62 1.24 1.23 0.21 -0.30 Slap hazardt.33 1.3t 4.23 -0.30 step hazard1.37 1.33 0.23 -0.35 Step hazard1.43 1.41 0.24 -0.21 step hazard1.40 1.44 0.23 0.00 Step haverdl1.30 4.40 0.20 0.00 Cr-aspalh hlaard
2.0 .9 0.34 0.16 Step hazard

21 1.44 .33 1.2% 0.2 -11.37 slap hazardl1.37 1.3a 0.30 -0.36 stop barnard143~ 4.40 0.31 -0.24 Slop hazardlt .44 4.45 . 0.33 -41.34, Slap hazard
1 .75 1.71 0.30 0.13 Cra...path hazard
1.9s 4.441 4.43 0.4S* phzr22 13.43 NO0 R AZ A R S c hAALO:GEDb%

j.3 10.26 .4 ) HAZ ARDS1) C A T A LOC E4 21.07 4 0 11A ZA ISISS C A T A LOG9D
. 1.64~ N0 I A ZAI) C AT A L0GCE D

11A AA q44 C( cA TA L 0C E
29 .13.12.. IlIZ 4A a 9 C A TA LOGED9l0 '17. :1 l0 "1 7.aN 1 1 C A TA LOGED1

II 4(74 4 IAZAI 04 CATAL LCE D
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7.2.2 Slope Test Results

7.2.2.1 B1=0.90; Slope Threshold=30 ...................... 108
7.22. 2 B=0.85; Slope ...................... 116•N.

7.2.2.2 B=0. 85; Slope Threshold=30 ......................... 116

7.2.2.3 B=0. 80; Slope Threshold=30 ......................... 124

7.2.2.4 B=0. 75; Slope Threshold=30 ......................... 132

7.2.2.6 B=0. 8 ; Slope Threshold=25 ......................... 149

7.2.2.5 B=0. 80; Slope Threshold=25 ...................... 141

7.2.2.6 B=0.85; Slope Threshold=25 ......................... 149

7.2.2.7 CoeffloeThisocient...........5

' 7.2.2.8 B075; Slope Theshold25 ...................... 166

'4.."

.- S

-" Slope Threshold in degrees N.

N.
Np

qN

9v;
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7.2.2.1 B=0.90; Slope Threshold=30

7.2.2.1.1 5 Degree Slope ................................. 109

7.2.2.1.1 10 Degree Slope ................................. 109
7.2.2.1.2 15 Degree Slope ................................. 110

7.2.2.1.3 20 Degree Slope ................................. 110

7.2.2.1.4 25 Degree Slope ................................. 112

7.2.2.1.5 30 Degree Slope ................................. 113

7.2.2.1.6 35 Degree Slope ................................. 114

7.2.2.1.7 40 Degree Slope .............................. 115

7..21. 40DgeeSoe...... ....................... 115

'44

.4.,

=

p , _
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spun Vile: HIDL.SLOPP..6.3.Ol .2

ViA. Ceusslos Due. : THU. AUG II I9W Sy. tlu 19:11:26

NO ~OELI PRMTR
HEIGHT IFILTER COEFFICIENT 0.23
SLOPE FILTER COEFFICIENT 0.0
LEVEL GROUND STEP THRESIHOLD * 0.25 MTERS
SLOPE THRESHOLD 3 6. DEGREES

.1. I..

.. x e a. Y do a

I hl -far lel. r l

I ~ ~ ~ ~ ~ ~ ~ ~ # ..--Fetsnrtr.LT. 1.5ca
, .. p. h

4 .Ste.hase

----------------------------------------

-I.

2 *. 4 --- -- i p as r

I ...

FI. C..1... 0... THU. AUG 11 t9I... . 19:17:01

* ODELI PARAMETERS as
HEIGHT FILTER COEFFICIENT * 0.25
SLOPE ILTER COEFFICIENT * 0.90
LEVEL GROUND STEP THRESHOLD 0 0.23 FIETIFRS t
SLOPE T1IRFSHOLD , 30.00 DECREFS

2.O ,..,

2.0 *I, . . X v.. Yftoe

I .- - - .-.-. ha-- -.- d o
I . . '

5
fl I S

0

0.0 I * Cbr key: c
i I -- Innmllfhll data

I . *-- Is
l

eII..se retlrn .LT. 1.5.

oi . . . . 3 -- Slope Imssr.I~

-- I . * 4 -- iplt.. i.,: c
i
+i t p

-t .0 - *- -': -'c', ,1 Is ' n

- - - - - - - --..

0 I 2 'I 4 Points off scamle:0

]NO HA7ARII CATAI.OC,.D Tills SCANI A

,?A

7: "



, ; .- _ . r .. . .P + - _ . t -J , ++- t i. - ts r, u,. t ., . .. .. . .. ... . .. -
1
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Input file: MDL.SLOPE.13.30.90File c resitio , lo te : Tn iu . %u(; !1 19 "13 SRyvtem time 19:23 :5 5

':. POI)I I I'AtAMTERS =
IF I cirr F I LTII CO.FF I C I .N' 0.23
SLIPF. FII$1"1.TIt COh 'IICIF NT 0. C0P
LEVEL GIROUIDI) '11P11F,4110l.l) 0.25 KETERS
SLOPE TIIII SIIOI.I) 30.00 DEGRFFS

2.0 +

X vs. Y for
.I. hazards ofI . 3scani ' I

0.0 + Number key:
I I-- Insufficient data
I . .2 -- Furthest return .LT. i.Sm
I .. 3 -- Slope hazard

4 -- Step hazard
-t.0 + 5 -- Crosspath hazard

6 Bad data

-2.0 +

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
I -43.56 N 0 If A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 i A Z A R D S C A T A L 0 C E D
3 -37.93 N 0 If A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 1 A Z A R D S C A T A L 0 C gE D
5 -32.31 N 0 II A Z A It D S C A T A L 0 G E D
6 -29.50 N 0 11 A Z A R D S C A T A L 0 C E D
7 -26.69 N 0 If A Z % It D S C A T A L 0 G E D
8 -23.118 N 0 11 A Z A It D S C A "F A L 0 G E D
9 -21.08 N 0 11 A Z A ItI1) S C A T A L 0 G E Dt0 -I8.26 N 0 II A Z A It 1) S C A r A L 0 G E D

II -15.45 1 1 II A Z A It I) S C A r A L 0 C E D
12 -12.64 N 0 If A AZ i It 1) S C A T A L 0 G E D
13 -9.04 N 0 I1A?% Z A It 1) S C A T A L 0 C E D
14 -7.02 N 0 If A Z A It D S C A T A L 0 G E D
15 -4.22 N 0 11 A Z A It D S C A T A L 0 G E D
16 -1.41 N 0 II A Z A It D S C A T A L 0 G E D
17 1.40 N 0 I A Z A It l) S C A T A L 0 G E D
I1) 4.21 N 0 1 A Z A It D S C A T A L 0 G E D
19 7.02 N 0 If A Z A It D S C A T A L 0 G E D
20 9. 83 N 0 If A Z A R I) S C A T A L 0 G E D
21 12.64 2.25 2.20 0.49 -0.04 Crosspath hazard
22 15.45 N 0 I A Z A R D C A T A L 0 G E D23 1.26 N 0 1 A Z AII 1 S C A T A L 0 G E D
24 21.07 N 0 11 A Z A It ) S C A T A L 0 G ED
25 23.11 N 0 A Z .It I) S C A T A L 0 G E D
26 26.69 N 0 11 A Z It I) S C A T A L 0 G E D
27 29.3 1 It 1) S C A CA A L 0 G E I)I'li 32.3 1, 11 1) If A Z ,\ It l). C A T A L 0 C E D
29 35. 12 N 0 II A . A It 1) , C A T A L 0 G E 1)

4) :37.9 N. II Z 1 A II I) C A I' A L o; F I
31 40.74 N ) II \ 1 . I It I . : A T A I. 0 (; I)
:12 4:1. 3 N ft ;I \ / \ II It . C . T A I. C t: I,

k ,
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Input file: NDL.SLOPE.20.30.90
File Creation Date THU. AUG 11 1983 System time 19:26:15

PNODELI PARAMErIERS
IEICiT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP "IIIRE.;IIOLD = 0.25 METERS

2.0 SLOPE THRESHOLD 30.00 DEGREES

" 2.0 + .

1.0 +
X vs. Y for

, I .. . .hazards of
I 4 5 scan' I

0.0 + Number key:
I . I -- Insufficient data
I 2 -- Furthest return .LT. 1.5m
I .. 3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

6 -- Bad data

-2.0 +

0 1 2 3 4 Points off scale: 0

AZINHTH (deg) RANGE x Y Z HAZARD TYPE

1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N 0 It A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 1 A Z A R D S C A T A L 0 G E D

4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N 0 I A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 I A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 1 A Z A R D S C A T A L 0 G E D
10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
11 -15.45 N O H A Z A R D S C A T A L O G E D

12 -12.64 N 0 1 A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 ! A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 I A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 I A Z A R D S C A T A L 0 G E D

-16 -1.41 N 0 1 A Z A R D S C A T A L 0 G E D
17 1.40 N 0 I A Z A R D S C A T A L 0 G E D
18 4.21 N O H A Z A R D S C A T A L O G E D
19 7.02 N O H A Z A R D S C A T A L O G E D
20 9.83 N 0 f A Z A R D S C A T A L 0 G E D
21 12.64 2.04 1.99 0.45 -0.01 Step hazard

2.25 2.20 0.49 -0.01 Crosspath hazard

22 15.45 N 0 If A Z A R D S C A T A L 0 G E D
23 18.26 N 0 A Z A R D S C A T A L 0 G E D
24 21.07 N 0 I A Z A R D S C A T A 1 0 G E D
25 23.88 N 0 Ii A Z A II D S C A T A L 0 G E D
26 26.69 N 0 I A Z A R D S C A T A L 0 G E D

27 29.50 N 0 I A Z A R D S C A T A I. 0 G E D
28 32.31 N 0 I A Z A R D S C A T A 1. 0 G E D
29 35.12 N 0 II A Z A RI D S C A T A 1, 0 L G E I)
30 37.93 1 0 11 A Z A It D S C A "r A I. 0 G I.I)
31 40.74 N ) II Z . A It 1) S C A T N I. 41 :" I)
1i2 4:1.35 N 0 II . * It I) A T " . I I; E I)

+~
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Input rile: KDL.SLOPE.25.30.90
File Creation Date TIU. AUG 11 1983 System time 19:28:08

* M fODELI PARAHETES 
IIEICITT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90

-].:LEVEL GROUND STEP THRESHIOLD 0 0.25 K[ETERS
• SLOPE THlIM. .IOLD = 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

* hazards of
I . 4 scan !

0.0 + Number key:
I I -- Insufficient data
I 2 -- Furthest return .LT. 1.5m

3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
I .6 -- Bad data

I. -2.0 +
-- --- - -- - - -- - -- - - -- - -- - - > x
0 1 2 3 4 Points off scale: 0

AZI NUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D

.a.%. 3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O H A Z A R D S C A T A L O G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N O H A Z A R D S C A T A L O G E D
8 -23.88 N 0 f A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L O G E D

10 -18.26 N 0 I A Z A R D S C A T A L 0 G E D
11 -15.45 N 0 A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 IAZARDS CATAL GED
14 -7.02 NO HAZARDS CATALOGED
15 -4.22 NO IAZARDS CATALOGED
16 -1.41 N 0 I A Z A R D S C A T A L 0 G E D
17 1.40 N 0 I A Z A R D S C A T A L 0 G E D
19 7.02 N 0 I A ZA R DS CATALOGED
20 9.83 N 0 IAZARDS CATAL GED
21 12.64 NO HAZARDS CATALOGED
22 15.45 1.72 1.66 0.46 -0.01 Step hazard
23 18.26 N O H A Z A R D S C A T A L O G E D
24 21.07 N O H A Z A R D S C A T A L O G E D
25 23.88 N 0 If A Z A R D S C A T A L 0 C E D
26 26.69 N 0 I A Z A R D S C A T A L 0 G E D
27 29.50 N 0 f A Z A R D S C A T A L 0 G E D
28 32.31 N 0 f A Z A R D S C A T A L 0 G E D
29 35.12 N 0 I A Z A R D S C A T A L 0 G E D
30 37.93 N 0 1 A Z A R D S C A T A L 0 G E D
31 40.74 N 0 II A Z A R D S C A T A L 0 G K D
32 43.55 N 0 f A Z A R D S C A T A L 0 G E D

,: . ,...." .", , , *. " , " v -. .- ,. "- - - .'. '. , -.. -:..... ,
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Input file: NDL.SLOPE.30.30.90
File Creation Date TIU. AUG 11 1983 System time 19:29:12

•ODELI PARAMEIERS ,x
IIEICIrr FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THR,'FIIOLD 0.25 MIERS
SLOPE TIIHRESiOLD 30.00 DECREFS

2.0 +

r.-, 1.0 +% X vs. Y for "

I . hazards of

4 4 scan 1

I 4
0.0+ . 4 Number key:

I . . I I -- Insufficient data

."I 4, . 2 -- Furthest return .LT. 1.5m
-." I .. . .3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

6 -- Bad data

-2.0 +S-------------------- > x

0 1 2 3 4 Points off scale: 0

AZI NUWr (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E D
2 -40.74 N O H A Z A R D S C A T A L O G E D
3 -37.93 NO 0 HfA ZA RD S C AT ALOG E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 11 A Z A R D S C A T A L 0 G E D
6 -29.50 NO HAZ A D -0.S CA A L OGeD A L E
7 -26.69 N 0 11 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 1 A Z A R D S C A T A L 0 G E D

11 -15.45 N 0 I A Z A R D'S C A T A L 0 G E D
12 -12.64 N 0 I A Z A R D S C A T A L 0 G E D
13 -9.84 1.84 1.81 -0.31 0.19 Step hazard

17 1.40 1.55 1.55 0.04 -0.00 Step hazard
i8 4.21 1.55 1.55 0.11 -0.00 Step h hzard
19 7.02 N 0 t A Z A R D S C A T A L 0 G E D
20 9.83 N 0 II A Z A R D'S C A T A L 0 G E D
21 12.64 N 0 11 A Z A R D S C A T A L 0 G E D
22 15.45 1.82 1.76 0.49 0.15 Step hazrd
23 18.26 1.35 1.47 0.49 -0.01 Step hazard

1.75 1.66 0.55 -0.01 Crosspath hazard
24 21.07 N 0 J11A ZA RD S CA T A LOGE D
25 23.88 N 0 If A Z A R D S C A T A L 0 G E D
26 26.69 NO fA ZA R DS CA TA LOG E D
27 29.50 NO0 I A ZA IDS CA TA LOG E D
28 32.31 NO 1 hA ZA RD S CA T A LOG ED

t29 35.12 NO I AZ A 111)S C A T ALOGF.D
30 37.93 N0 IIA ZA ItIS C AT ALOG E D

31 40.74 N 0 11 A Z A It I) S C A T A L 0 G E D
32 43.55 N 0 11 A Z A It I C A T A 1. 0 G E D

.4%

.4.%
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Input file: NDL.SLOPE.35.30.90
File Creation Date : Thu, AUG 11 1983 System time 19:31:35

*2 MODELI PARAMETERS *2
HEIGHT FILTER COEFFICIENT = 0.25

SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE T1RESHOLD 30.00 DEGREES

2.0 + .

1.0. I
.~ -vs. Y for

4.. 5 hazards of

I44

0.0 + 4 Number key:
4 ! -- Itsufficlent data

4, I . 2 -- Furthest return .LT. 1.Sm
I .. 3 Slope hazard

4 -- Step hazard

-1.0 + ,5 -- Crosspath hazard
6 -- Bad data

-2.0 +
----------------------------------------------------------------------- > x

0 1 2 3 4 Points off scale: 0 .

AZINUTH! (deg) RANGE X Y Z IIAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E D

2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O H A Z A R D S C A T A L OC E D

6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 I A Z A R D S C A T A L 0 G E D
a -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 G E D

to -18.26 N 0 H A Z A R D S C A T A L 0 C E D

it -15.45 N 0 11 A Z A R D S C A T A L 0 G E 0
12 -12.64 N 0 f A Z A R D S C A T A L 0 G E D
13 -9.834 1.82 1.79 -0.31 0.27 Step hazard
14 -7.02 1.51 1.50 -0.19 0.07 Step ha.ard
15 -4.22 N 0 If A Z A R D S C A 'r A L 0 G E D
16 -1.41 1.51 1.51 -0.04 0.06 Step hazard
17 1.40 1.51 1.51 0.04 0.07 Step hazard
18 4.21 1.63 1.62 0.12 0.23 Step hazard
19 7.02 N 0 If A Z A R D S C A T A L ) G E D
20 9.83 1.51 1.49 0.26 0.07 Step hazard
21 12.64 N 0 I A Z A R D S C A T A L 0 G E D
22 15.45 N 0 H A Z A R D S C A T A L 0 G E D
23 18.26 1.61 1.53 0.50 0.07 Step hazard

1.75 1.66 0.53 0.07 Crosspath hazard
24 21.07 N 0 H A Z A R D S C A T A L 0 G E D
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D
26 26.69 N 0 I A Z A R D S C A T A L 0 G E D
27 29.50 N 0 I A Z A R D S C A T A 1, O G EF

28 32.31 N 0 11 A Z A R D S C A T A 1, 0 G " l)
29 35.12 N 0 I A Z A R D S C A T A 1. G E D
30 37.93 N 0 If A Z A 11 D S C A T A 1. 0 G E D

.. 31 40.74 N1 0 11 A 7. A 11 D S C A T -X 1. 0 G, F 1)

32 43.55 N 0 If A Z A R I) S C A T A 1, 0) G I)

'i "4
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Input file: MDL.SLOPE.40.30.90
File Creotion Date TIIM. AUG 11 1983 System time 19:33:39

Mz MODEL I PARAMETFRS **
HEIGHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.40
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DE(;iIEFS"

2.0 +

1.0 +
Xvs. Y for

I •. . h .azards ot
i. 4 scan I

* 444
0.0 + 44 Number key:

I 4 1 -- Insufficient data
I . . 2 -- Furthest return .LT. I.Sm

3 -- Slope hazard
-I 4 -- Step hazard

-. 0 5 -Crosspath hazard
6 Bad (Ia Ia

-2.0 +
S--------------------> x
0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 C E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 1 A Z A R D S C A T A L 0 G E D
6 -29.50 NO HAZARDS CATALOGED
7 -26.69 N 0 I A Z A R D S C A T A L 0 C E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 G E 1)

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
II -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 1.34 1.31 -0.29 0.07 Step hazard
13 -9.84 N O H A Z A R D S C A T A L OG E D
14 -7.02 N 0 I A Z A R D S C A T A L 0 C E D
15 -4.22 N 0 H A Z A R D S C A T A L 0 G E 1)
16 -1.41 N O H A Z A R D S C A T A L OG E D
17 1.40 1.42 1.42 0.03 0.13 Step hazard

2.51 1.51 0.04 0.16 Step haz:rd
in 4.21 1.42 1.42 0.10 0.13 Step hizard

1.51 1.51 0.11 0.16 Step hazard
19 7.02 2.59 1.57 0.19 0.28 Step hazard
20 9.83 N 0 I A Z A R D S C A T A L 0 C E 1)
21 12.64 N 0 I! A Z A R D S C A T A L 0 G E D

* 22 15.45 N 0 H A Z A R D S C A T A L 0 G E I)
* 23 18.26 1.60 1.51 0.50 0.23 Step hazard

24 21.07 N 0 If A Z A R I) S C A T A L 0 G E 1)
25 23.88 N 0 1 A Z A R D S C % T A 1. 0 G E )
26 26.69 N 0 1 A Z A R D S C A T A L o G E 1)
27 29.50 14 0 I A Z A R D S C A T A L 0 G E D)
28 .12.31 N 0 I A Z A R D S C A 'r A L 0 E D
29 35.12 N 0 II A Z A R 1) S C A "r A L 0 G E D
30 37.93 NO II 1A Z A R I) S C A T A L O (I: D
31 40.74 N 0 II A Z A R I) S C A T A L ) C. F I)
32 4:1.53 N 0 11 A Z A II I) S C ,\ T % I. I) G: It 1



116

7.2.2.2 B=0.85; Slope Threshold=30

7.2.2.2.1 5 Degree Slope .............................. 117

7.2.2.2.1 10 Degree Slope .............................. 117

7.2.2.2.2 15 Degree Slope............................. 118

7.2.2.2.3 20 Degree Slope ................................. 119

7.2.2.2.4 25 Degree Slope ................................. 120

7.2.2.2.5 30 Degree Slope ................................. 121

7.2.2.2.6 35 Degree Slope..............................122

7.2.2.2.7 40 Degree Slope ................................. 123

.,'

d. =

• .' 7. .2. .7 4 De ree Slop .. ... .... ... ... .... ... ... 12
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Input filet MDL.SLOPE.OS.3..83
File Creation Date THU. AUG II 1983 System time 19:39:13

am MODELI PARAMETERS asREICHr FILTER-CO'JFICIEH? , e.23
SLOPE FILTER COEFFICIENqT * 0.83LEVEL GROUND STEP THRESHOLD 0 *.23 METERSSLOPE TIHRESHOLD •30.00 DrCPEF

, 
0 E2.0

.4..

4. I.e.+

X v. Y for.' I .. hazards ofI . seams - I

0.0 * 
.umber key:

Insi-- lcent data
2 l " FIrII return LT. I.Sm

I ,, Ii ,ru
-- , .rl4- Step isaard-1.0 *3 
-- Croaspath hazard

6 BAd data

- -1 - - - - - - - - -- - - - - - -, -" -2.0 * .

o 1 2 3 4 Points ef slie:

10 RAZARDS CATALOGED THIS SCAN

Input fi e: PL.SLOPE.910.i0.84File Crewltlon 01ete : TIM. AUG It19I8~3 syneeim time 19!39.'49

ae HODF.LI PARAMETERS
IIRICIIT FILTER COEFFICIE" 0 0.25
SLOPE FILTERI COEFFICIENT - 0.113LEVEL GROUND STEP THRESHOLD s 0.23 MErTFS
SI.OPE TIItFMShltO.) ,1 0.00 IIECHEFM

2.0

I.0

X vs. Y for
hazatrds ofI . . . scan 1

0.0 * .
.

,0wNumber 
key:

I -- Insufficieat data
2 - Fuirthst return .T.?. I.Sm-- . " . .43 -- S.l pe hj7ar.t-+ 'C . . 4 -- ltp I,,l esr4

-"--- -------------------- ----------------
0 2 3 4 PO tI t S off ., l : 0

WO RA.ARDs CATALOGED THIS SCAR

% .7 * - - . . . . . .

14. . .- - -.
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Input file: MDL.SLOPE.15.30.85
File Creation Date TU. AUG Ii 1983 System time 19:40:30

** PIODELI PARAMETERS '*
IIEIGIlT FILTER COEFFICIENT = 0.23
SLOPE FILTER COEFFICIENT = 0.85
LEVEL GROUND STEP THRESIiOLD 0.25 METERS
SLOPE TIlRESIlOLD 30.00 DEGREES

, 2.0 +.

~1.0 +".
~X v.Y for -

I hazards of""

I scan d I

0.0 + Number key:I ! - Insufficient data

2-- Furthest return .LT. I.SmL', I .. 3 -- Slope hazard

4-- Step hazard
-1.0 + 5-- Crosspath hazard

6-- Bad data

-2.0 +---- ---- ---- ---- ---- ---- ---- > x
0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L OG E D
2 -40.74 N O H A Z A R D S C A T A L OG E D
3 -37.93 N O H A Z A R D S C A T A L O G E D
4 -35.13 N O If A Z A R D S C A T A L .G E D
5 -32.31 N 0 H A Z A R D S C A T A L O G E D
6 -29.50 N O If A Z A R D S C A T A L O G E D
7 -26.69 N O H A Z A R D S C A T A L 0 G E D
8 -23.88 N O H A Z A R D S C A T A L O G E D
9 -21.08 N O H A Z A R D S C A T A L OG E D
1o -18.26 N 0 I A Z A R D S C A T AL GED
11 -15.45 N O I A Z A R D S C A T A L O G E D
12 -12.64 N 0 f A Z A R D S C A T A L 0 G E D
13 -9.84 N O If A Z A R D S C A T A L O G E D
14 -7.02 NO HAZARDS CATALOGED
15 -4.22 N O 11 A Z A R D S C A T A L O G E D
16 -1.41 N O If A Z A R D S C A T A L O G E D
17 1.40 N O If A Z A R D S C A T A L 0 E D
18 4.21 N O H A Z A R D S C A T A L O G E D
19 7.02 N O [1 A Z A R D S C A T A L O G E D
20 9.83 N 0 1 A Z A R D S C A T A L 0 G E D
21 12.64 2.25 2.20 0.49 -0.04 Crosspath hazard
22 15.45 NO HAZARDS CATALOGED
23 18.26 NO HAZARDS CATALOGED24 1.0 NO HAZARDS CATALOGED24 21.07 N 0 I

25 23.88 N O If A Z A R D S C A T A L O G E D
26 26.69 N O I A Z A R D S C A T A L O G E D
27 29.50 N O If A Z A R D S C A T A L O G E D

f28 32.31 N 0 IAZARDS CATAL GED
29 35.12 N O H A Z A R D S C A T A L O G E D
30 37.93 N 0 1 A Z A R D S C A T A L 0 G E D
31 40.74 N 0 1 A Z A R D S C A T A L 0 G E D
:12 4:.55 N 0 If A Z A R D S C A T A L 0 G E D

4.p N.
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Input file: MIDL.SLOPE.20.30.85
FIle Creuloot Date TIHU. AUG 11 1983 System time 19:41:05

5* NODELI PARAMETERS s-
IIEIGHiT FILTER COEFFICIENT a 0.25
SI.aIf'E FILTER COEFFICIENT z 0.815
LVEL GROUNDI STEP THRESHOLD : 0.25 nETERS
-.. lOE TIIRFS.ZIIO)LD : 30.00 DECHEFR

2*..

2.0-

X vs. Y for
I. haznrds of

4 5 siA & I

0.0 N .. umber key:
I -- Insufficient data

I . 2 ---- Furthest return .LT. 1.Sm
3 -- Slope hazard

S.. .4 Step hazard
-. 05 -- Crosspath hazard

6 -- Batd data

-2.0 +

0 1 2 3 4 Points off scale: 0

AZ1IMMI~ (deg) RANGE X Y Z RAZARD TYPE
% -43.56 NO0 HA ZA R DS C AT A LO0E D

2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -315.13 M0 HAZARDS CATALOGED 
5 -32.31 NO0 H AZ A RDS CA TA LOG E D
6 -29.0 N 0 I A Z A R D S C A T A L 0 G E D
7 -26.69 0 H A Z A R D S C A T A L 0 G E D
a -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 1 A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 A Z A R D S C A T A L 0 G E D
14 -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N O It A Z A R D S C A T A LO G E D
13 -9.84 N 0 A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 A Z A R D S C A T A L 0 G E D
15 -4.22 N O H A Z A R D S C A T A L O G E D
16 -1.41 NO HfA ZA RD S C A TAL.OG E D
17 1.40 NO H1A ZA RD S CA T A LOGE D
in2 4.21 NO0 HA ZA R DS C A T ALOG ED
1 /9 7.02 N O It A Z A R D S C A T A L O G E D
.20 9.83 N O H A Z A R D S C A T A L O G E D
22 12.64 2.04 1.99 0.45 -0.01 Step hazard

2.25 2.20 0.49 -0.01 Crosspath hazard
22 15.45 N 0 H A Z A R D S C A T A L 0 G E D
23 18.26 N 0 H A Z A R D S C A T A L 0 G E D
24 21.07 N 0 IAZARDS CATAL GED
25 23.88 N 0 t A Z A R D S C A T A L 0 G E D
26 26.69 N 0 If A Z A R D S C A T A L 0 G E D
27 29.50 N O H A Z A R D S C A T A L 0 E D
2 32.31 N 0 It A Z A R D S C A T A L 0 GED
29 35.12 N 0 1 A Z A R D S C A T A L 0 G E D
30 37.93 N 0 I A Z A R D S C A T A L 0 G E D
31 40.74 N 0 I A Z A R D S C A "r A L 0 G ED )
:12 43.55 N 0 12 A Z A R D S C A T A I. C , D

_,-.
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Input file: NIDL.SLOPE.25.30.85
File Creation Date THU. AUG 11 1983 System time 19:41:44

NODELI PARAMETERS **
HEICHT FILTER COEFFICIENT = 0.25

SLOPE FILTER COEFFICIENT a 0.85

LEVEL GROUND STEP THRESHOLD = 0.25 METERS

SLOPE THRESHOLD 30.00 DECREFS

2.0 +

V1.0 +
X vs. Y for

I .. .hazards of

I 4 scan w I
I . 4.

0.0 + 4 Number key:
3 .1. I -- Insufficient data
-I... .I 2 -- Furthest return .LT. l.Sm
I .'-. . 3-- Slope hazard

-'. I .. 4 -- Step hazard

-1.0 + 5 -- Crosspata hazard

6I d 6--Bat data

-2.0 +
------------------------ -----

0 1 2 3 4 Points off scale: 0

AZIMUTH (dog) RANGE X Y Z HAZARD TYPE

i -43.56 N O H A Z A I D S C A T A L OG E D
2 -40.74 N 0 H A Z A R D S C A T A L ED
3 -37.93 NO HAZARDS CATALOGED
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O H A Z A R D S C A T A L OG E D
6 -29.50 N O H A Z A R D S C A T A L O G E D
7 -26.69 N 0 H A Z A R D S C A T A L 0 C E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 E D
10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
i -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 NO HAZARDS CATALOGED
14 -7.02 N 0 A Z A R D S C A T A L 0 G E D

5 -4.22 N 0 H A Z A R D S C A T A L 0 G E D
16 -3.41 N O H A Z A R D S C A T A L 0 G E D
17 1.40 1.84 3.84 0.05 0.12 Step hazard
-" 19 7.02 N 0 H A Z A R D S C A T A L O G E D

20 9.83 N HAZARDS CATALOGED
21 12.64 NO HAZARDS CATALOGED

22 15.45 3.72 1.66 0.46 -0.01 Step hazard
23 18.26 NO HAZARDS CATALOGED
24 21.07 N 0 H A Z A R D S C A T A L 0 G E D
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D

%" " 26 26.69 N 0 H A Z A R D S C A T A L 0 G E D
27 29.50 N 0 H A Z A R D S C A T A L 0 G E D
211 32.31 N 0 1A Z AR DS CA TA LOG E D
29 35.12 NO fA ZA R DS CA TA LOG E D
30 37.93 NO fA ZA RD S CA TA LOG E D
31 40.74 N I A Z A R D S C A T A L 0 G E D
32 43.55 N 0 I A Z A R D S C A T A L 0 G E D
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Input tile: MDL.SLOPE.30.30.85
File Creation Date THU. AUG 11 1983 System time 19:42:39

*E MODELI PARAMETERS z.
HEIGHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.85
LEVEL GROUND STEP THRESHOLD z 0.25 METERS
SLOPE THRESHOLD 30.00 DEGREES

2.0+

1.0 +
X vs. Y for

I .. 5 . .. hazards of
I * 44 4 scan ' I

. 4
0.0 + 44 Number key:

4 1 -- Insufficient data
I 4 • 2 -- Furthest return .LT. 1.5m

I 3 -- Slope hazard
4 -- Step hazard

-1.0 + • 5 -- Crosspath hazard
6 Bad data

-2.0+.
---------------------------------------- > x
0 1 2 3 4 Points off scale: 0

AZINUF. (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 N O H A Z A R D S C A T A L O G E D
3 -37.93 N O H A Z A R D S C A T A L O G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O H A Z A R D S C A T A L O G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 H A Z A R D S C A T A L O G E D
8 -23.88 N O H A Z A R D S C A T A L O G E D
9 -21.08 N O H A Z A R D S C A T A L O G E D

10 -18.26 N O I A Z A R D S C A T A L O G E D
11 -15.45 NO HAZARDS CATALOGED
12 -12.64 N O H A Z A R D S C A T A L O G E D
13 -9.84 1.84 1.81 -0.31 0.19 Step hazard
14 -7.02 1.61 1.60 -0.20 0.04 Step hazard
15 -4.22 NO HAZARDS CATALOGED
16 -1.41 1.61 1.61 -0.04 0.04 Step hazard
17 1.40 1.61 1.61 0.04 0.05 Step hazard

1.73 1.73 0.04 0.18 Step hazard
is 4.21 1.61 1.61 0.12 0.05 Step hazard
19 7.02 NO HAZARDS CATALOGED 
20 9.83 N 0 H A Z A R D S C A T A L 0 G E D
21 12.64 N O H A Z A R D S C A T A L O G E D
22 15.45 1.61 1.55 0.43 0.04 Step hazard

1.82 1.76 0.49 0.15 Step hazard

23 18.26 1.55 1.47 0.49 -0.01 Step hazard
1.75 1.66 0.55 -0.01 Crosspath hazard

24 21.07 N O H A Z A R D S C A T A L O G E D
25 23.88 N O H A Z A R D S C A T A L O G E D
26 26.69 N O H A Z A R D S C A T A LO G E D
27 29.50 N 0 I A Z A R D S C A T A L 0 C E D
28 32.31 NO HAZARDS CATALOGED
29 35.12 N O ItA Z A R D S C A T A L O G E D
30 37.93 N O H A Z A R D S C A T A L O G E D
31 40.74 N 0 If A Z A R D S C A T A L 0 C E D
32 43.55 N 0 H A Z A R D S C A T A L 0 G E D
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Input file: PDL.SLOPE.33.30.83
rile Creation Date : THU. AUG II 1983 System time 19:43:15

*?IODFLI PARA1 *aS
IIE.ICIrT FI''Jt COEFFICIENTI - 0.23
SLOP)IE F ILIFur COEFFl"I CI ENT" -, 0.
LEVE"L GROUNDO STEP TUIRESIOI. 0.23 ETR
S LOPE THRESHOLD •30.00 DEGREESq

1.0 +

X vs. Y for.. 4 3" hazards of

i 433
0.0 "4 44 Nquber key* '

44 4 1 -Insufficient data
4 2 Furthest return .LT. 1.5m

. I .. 3 -- Slope hazard
4 -Step hazard

-1.0 3 Croaepath hazard
6 -Bad data

I *

-2.0 *

I 2 3 4 Points off scale: 0

A7 1UTi (deg) RANGE X Y Z IIAZARD TYPE
1 -43.56 14 O II A 72 A R D) S C A T A L 0' G E D

' 41.7..4 N 0) 11 A Z A R D S C A *r A L 0 G E. 11
:1 -37.9: rIt ) II A Z A R D S C A T A L 0 G I D
4 -:33. 1:3 N 0 II A Z A It D S C A T A L 0 C E D
3 -:32.31 N 0 I A Z A R D S C A T A L 0 GE ED
6 -29.340 N 0 i A Z A R D 9 C A T A L 0 G E D
7 -26.69 NO I ZARDS CATALOGED

S -23.8 0 I A Z A R D S C A T A L 0 G E D
9 -21.08 N O H A Z A R D S C A T A L 0 G E D

to -I3. 3 N 0 11 AZAIt. DS C A, A .OG XD

ItI - 15.43 N0 It k Z A t S C 1%T 1 1 0C E,
12 -12.64 NO II A Z A R DS CATALOGED
13 -9.34 1.30 3.28 -0.22 -0.05 Step hazard

1.31 1.49 -0.26 0.07 Step hazard
1.82 1.79 -0.31 0.27 Step hazard

, 14 -7.02 1.26 1.25 -0.15 -0.14 Step hazard
.51 I.0 -0.19 0.07 Step hazard

t 1 -4.2- 1 .2 1 .51 -A0.1 0.04 Slep ha.ard

1.31 1.51 -0. 1 1 0.04 t.1*1 anzard
16 -1.41 .:1 ao .:i0 -o3.t:1 -0.05 Step hazard

1.31 1.31 -0t.04 0.06 Slep hazurd
17 I.4) I.51 1 .3 0.04 0.07 Step hazari

1.63 1.62 0.04 0.23 Step hazard
Il 4.21 1.56 1.36 0.11 0.18 Slope hazard

1.61 1.62 0.12 0.23 Slope hazard
1.72 1.72 0.13 0.30 Slope hazard

,) i.02 1.1 1 .30 O .19 0.106 Step liazard
21) 4.1:1 1 .31 1.49 43.26 0.t7 Step lisziz rd
231 1.'. 64 N 1 , Z A R 0 S C A T A L 0 C F. I
2 13.43 Nt) II A A R I) " C A T A L 0 .E D
2 i1 2. 1 .61 1.53 (1.30 0.07 Step i.i.nr,i

3 .73 1 .66 ot.53 0.107 Cro-1.,, I hma.ard
24 21 .111 H It A Z A R1) - C A T A L 0 G F )

12 . t I A Z A R :) S C A T A 1. 0 ) E I
12 N i IIZ , It I) S (: '* A L 0 ; K I

11J).3 NO I A Z A It I) S< C A 'r A 1. 0 G] 9 1)
"_1

s 
-%'l Z 1% I . A it 1) C,, 1%,' T A\ I . F)I I. 1)

"N t I I A Z , 11 10 SII I 4: A T % IT . 0 F. I)
1 N ) 1 A Z A It D ., C A T A L 0 G E D
i1 $). 74 0 : 1 A Z A It 1) .9 C A 'IT A i1. 4) G(.: l

0: 3 Z 1 )S IC 1 N Ith ) ( " I..0C I I)

%%

.
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Input file: MDL.SLOPE.40.30.85 :.,

File Creation Date TIIU. AUG II 1983 System time 19:44:10

5* MODELI PARAMETERS ss
IIEICIrT FILTFR COEFFICIENT = 0.25
SLOPE FIL'EJI COEFFICIENT = 0.115
LEVEL GROUND 9-11.l TillII.41IOLD 0.25 NETERS
SLOIPE TIIRESIIOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

I .. . .. hazards of
I . 4 scan & I

0.0 + 4 Number key:
444I -- Insufficient data

I . . 2 -- Furthest return .LT. 1.5m
I .. . .. 3 -- Slope hazard

4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
6-- Bad data

-2.0 +

0 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z RAZARD TYPE
1 -43.56 N 0 If A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 I A Z A R D S C A T A L 0 C E D
3 -37.93 N 0 If A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L OG E D
5 -32.31 N 0 f A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 1 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 If A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 I A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 1 A Z A R ! S C A T A L 0 G E D
10 -18.26 N 0 11 A Z A R D S C A T A L 0 G E D
i -15.45 N 0 I A Z A R D S C A T A L 0 G E D
22 -12.64 1.34 2.31 -0.29 0.07 Step hazard
23 -9.84 2.37 1.35 -0.23 0.12 Step hazard
24 -7.02 2.42 1.41 -0.17 0.13 Step hazard
15 -4.22 1.37 2.37 -0.10 0.12 Step hazard

1.47 1.47 -0.21 0.22 Step hazard

16 -2.41 1.42 2.42 -0.03 0.13 Step hazard
17 1.40 1.42 1.42 0.03 0.13 Step hazard
20 4.21 1.42 2.42 0.10 0.13 Step hazard
19 7.02 1.42 1.41 0.17 0.13 Step hazard

1.63 1.62 0.20 0.34 Slope hazard

20 9.83 1.42 2.40 0.24 0.13 Step hazard
21 12.64 N 0 I A Z A R D S C A T A L 0 G E D
22 15.45 N 0 I A Z A R D S C A T A L 0 G E D
23 18.26 1.60 1.51 0.50 0.23 Step hazard
24 21.07 N 0 I A Z A R D S C A T A L 0 G E D
25 23.88 N 0 I A Z A R D S C A T A L 0 G E D
26 26.69 N 0 i A Z A It D S C A T A L 0 G E D
27 29.50 N 0 I A Z A R D S C A T A L 0 G E D
20 :32.31 N 0 If A Z A R D S C A T A 1. 0 G E D-
29 :135.12 N 0 11 A Z A R D S C A T A L OG E D
30 37.93 N 0 1 A Z A R D S C A T A L O G K D
31 40.74 N 0 11 A Z A It D S C A T A L 0 GE D
32 43.55 N 0 I A Z A R D S C A ' A L 0 GF D

1I I %,
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7.2.2.3 B=0.80; Slope Threshold=30

7.2.2.3.1 5 Degree Slope..............................125

7.2.2.3.1 10 Degree Slope ................................. 125

7.2.2.3.2 15 Degree Slope .............................. 126

7.2.2.3.3 20 Degree Slope..............................127

7.2.2.3.4 25 Degree Slope ................................. 128

7.2.2.3.5 30 Degree Slope ................................. 129

7.2.2.3.6 35 Degree Slope ................................. 130

7.2.2.3.7 40 Degree Slope ................................. 131

3.

- I
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Im~ntie:RD~mOE.S.:30.80Nae file D 
t  

AUG 11 SO= t i 20:00:19

'H MODEL I PAn .*
HrICHT FILTER CoErrICiE Tr 0.23
SLOPE FILTER COEFFICIENT O
LEVEL GROUND STEP THRESHOLD 0.25
SLOPE THRESHOLD * 30.0 DEGREES

2.0 .

i.0.,'I.

-2.0-
- - - -- - - - - -s. r-- - -

0 I 2 3 4 0

NO WRA.S CATALOGED TIS SCAR

tepee file: RDL.SLOPEi.0.tse
File Crtreltee Dae : THU. AUG It 19l Se.. iti. 2601:16

'mMODEL I PAAMIETERS *.4HEIGHT FILTER COEFF ICI ENT * 0.25
SLOPE FILTER COEFFICIENiT * 0.80
LEVEL GROUND -TFF THRIHOLD 3 0-23 ETR

2.0

.I. .- - rl 
h

- - - - - - - - - -- - -- -- -- - -- - - -- - - - -- -

I- " ... . . . . . . . . -. .. . . . . . . x . .

to :1;

': .+'+'NO RA7.AEI)S CATALOGED THIS1 SqCAN

Ip~ ie IO . . O .d.4
- Pi le{lelDle .ACI I/ q'll Crptit ha-* rd

r- k " IODI I Pi II'D -

4 LOPAARD TLED TH£FIN CAN

2.11
-*** -*~ -** **-.-.- *. c'.- ~ o. '.. .- * .~ - . . -. . .:t ~ t# . >
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Input file: NDL.SLOPE.15.30.80
File Creation Date : TIU. AUG 11 1983 System time 20:01:47

JIODELI PARAMEERs *
IIEIC|IT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.130
LEVEL GROUND STEP TIRESHOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DGIEES

2.0 +

. 1.0 +,: .I •. X vs. Y for

1 4 . 5 S.-an 4 It
I 4.

0.0 + 4 . Number key:
1 4 . I -- iu uflictent dataI 2 Furthest return .LT. 1.SmI .3. . -- Slope hazard

S4 -Step hazard-1.0 + 3 C-.ossla4th hazard
1 6 -- Iid a: laI

I

-2.0 +
----------------------------------------- t0 1 2 3 4 Points off scale: 0.'

AZIfMUTR (deg) RANGE X Y Z RAZAD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E; )
2 -40.74 N o I A Z i S C A T A L A D E CA AL G )
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 NO HAZARDS CATALOGED
5 -32.31 N HAZA R DS CATA LOG E D
6 -29.5 No HAZA R DS CAT A Lo G E D

8 -23.88 N O I A Z A R D S C A T A L O G E D
9 -21.08 N 0 H A Z A R D S C A T A L O G E D

10 -18.26 N 0 f A Z A R D S C A T A L 0 G E DII -15.45 N 0 H A Z A R D S C A T A L 0 G E I)
12 -12.64 N 0 1 A Z A R D S C A T A L 0 C E D
13 -9.84 N 0 H A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 f A Z A R D S C A T A L 0 GE 1)
15 -4.22 1.84 i.83 -0.13 -0.08 Step haznrd
16 -1.41 1.84 1.84 -0.05 -0.08 Step hzzard
17 1.40 1.84 1.84 0.05 -0.081 Sep h.ard.
18 4.21 N 0 H A Z A R D S C A T A L 0 G F 1)
19 7.02 1.84 1.82 0.22 -0.08 Step h:za rd
20 9.83 1.84 1.81 0.31 -0.08 Step h..,d"
21 12.64 2.25 2.20 0.49 -0.04 Cros-;pa th hazard
22 15.45 N 0 H A Z A R D S C A T A L 0 G E 1)
23 18.26 N 0 H A Z A R D S C A T A L 0 G E 1)
24 21.07 N 0 H A Z A R D S C A T A L 0 G E )
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D
26 26.69 N 0 A Z A R D S C A T A L O G E D
27 29.50 N 0 1 A Z A R D S C A T A L 0 G F D"
28 32.31 N 0 I A Z A R D S C A T A L 0 G E 1)
29 35.12 N 0 t A Z A R D S C A T A 1, 0 G E1).
30 37.9.1 N 0 I A Z A R D S C A T A L O G .:! )
31 40.74 N 0 If A Z A 1 D S C A T A 1 0 G E 1)
32 43.55 N 0 1 A Z A R D S C A T A o (; ID
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Input file: MDL.SLOPE.20.30.80
File Creation Date : TiU. AUG 11 1983 System time 20:02:47

M* ODELI PARAM~ETERS **
HIEIGIrT FILTER1 COFFFICIENT = 0.25
SLOPE FILI,,It COEFFI(I ENT = 0.80
LEVEL GROUND STEP TURFS|IOLD - 0.25 METERS
SLOPE TIIiIESiIOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

I•. hizards of
I 4 5 se,. I ,

I 4 "

0.0 + 4 Number key:
I I -- Inaufficient data
I 2 -- Farthest return .LT. l.5m
I 3 -- SIope hazard
I 4-- Step hazard

, -1.0 + 5 -- Crosspnth hazard
6 -- Bad data

-2.0 +
---------------------------------------------------- > x
O 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HA7ARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D

5 -32.31 N 0 H A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 C E D
7 -26.69 N 0 Ii A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 1AZARDS CATAL GED
9 -21.08 N 0 1 A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
!1 -15.45 N 0 f A Z A R D S C A T A I, 0 G E )
12 -12.64 N 0 f A Z A R D S C A T A L O G E D
13 -9.84 N 0 f A Z A R D S C A T A L 0 G E D
14 -7.02 N O I A Z A R D S C A T A L OG E D
15 -4.22 N 0 1 A Z A R D S C A T A L 0 G E D
16 -1.41 1.51 1.51 -0.04 -0.15 Step hazard
17 1.40 1.51 1.51 0.04 -0.14 Step hazard
18 4.21 N O 11 A Z A R D S C A T A L O G E D
19 7.02 1.51 1.50 0.18 -0.14 Step hnzard
20 9.83 1.51 1.48 0.26 -0.15 Step hazard
21 12.64 2.04 1.99 0.45 -0.01 Step hazard

2.25 2.20 0.49 -0.01 Crosspnih hazard
22 15.45 NO HAZARDS CATALOGED
23 18.26 N 0 H A Z A R D S C A T A L OG E D
24 21.07 N 0 I A Z A R D S C A T A L 0 G E D
25 23.88 N 0 H A Z A R D S C A T A L 0 G E 1)
26 26.69 N O H A Z A R D S C A T A . 0 G E D
27 29.50 N 0 f A Z A It D S C A T A 1. 0 G E D
28 32.31 N 0 If A Z A R D S C A T A L 0 G E D
29 35.12 N 0 If A Z A It D S C A T A L. 0 G E D
30 37.93 N 0 I A Z A It D S C A T 1. 0 G E )
31 40.74 N 0 f A Z A R D S C A T I. t) G 1)
32 43.55 N 0 I A Z A It D S C A T A I. I) G I. 1

%7
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Input file: MDL.SLOPE.25.."0.80
File Creation Dote: THIU. AUG 11 1983 System time 20:03:15

P, NODELI IPARAMFTERS *
IIEI CIlT F 1 L'II COEFF IC I INT = 0.25
SLOPE FIL'EI COEFFICIENT = 0.80
LEVEL GROUND STE, TiIItySiIOI.D 0.25 M ",RSSL.OPE TIIRESIIOI.D =30.00 DEGREES.'

2.0 +

1.0 +
X vs. Y for

I .'.I. ... hazards of
4. scan ' I
43

0.0 + 4 Number key:
I -- Insufficient data
2 FariIhest return .LT. 1.m

I . . . . 3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 Crosspath hazard
6 -- Bad data

-0+

0 1 2 3 4 Points off scale: 0

AZ I M UH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 NO HAZARDS CATALOGED
2 -40.74 N 0 1 A Z A R D S C A T A L 0 C E D
3 -317.93 N 0 11 A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L 0 C E D
5 -32.31 N 0 If A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 If A Z A R D S C A T A 1. 0 G E D

-' 7 -26.69 N 0 H A Z A R D S C A T A L 0 G E D
8 -23.08 N 0 I A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 1 A Z A ID 0 S C A T A L 0 C E D

10 -18.26 N 0 I A Z A R D S C A T A 1.O G E Dif -15.45 NO0 HA ZA RD0S C A TA 1.OC EDI
12 -12.64 NO 0 fA ZA ID0S C AT ALOGCE D
14 -7.02 N 0 1 A Z A R S C A T A I. 0 G E D
15 -4.22 N 0 1 A Z A R 1) S C A T A I. 0 E 1)
16 -1.41 N 0 1 A Z A II I) S C A T A IT 0 G E D
17 1.40 2.84 2.84 0.05 0.12 Step hazard
le 4.21 1.72 1.71 0.13 0.00 Step hazard
19 7.02 2.04 1.82 0.-22 0.11 Slope hl..-ard
20 9.83 N 0 It A Z A R 1) S C A T A L 0 E D
21 12.64 N 0 1 A Z A 11 D S C A T A 1. 0 G E D
22 15.45 1.72 1.66 0.46 -0.01 Step hazard
23 18.26 N 0 It A Z A R D S C A T A L 0 C 9 T.
24 21.07 N 0 H A Z A a D S C A T A L OG E D
25 23.88 N 0 H A Z A R D S C A T A L 0 C GE D
26 26.69 N 0 I A Z A R D S C A T A L 0 G E D

j,', 27 29.50 N 0 It A Z A it DS C A T A L 0 G E D
28 32.31 N 0 11 A Z A R 1) C A T A L 0 G E D
29 35.12 N 0 1 A Z A R D - C A Tr % 1. o r, F. I)
30 37.93 N 0 11 A Z A I I) S C A T A I. 0 G E D
31 40.74 N 0 11 A Z A It I) S A 'r A 1. O (, E 1)
32 43.55 N 0 II A Z A It I S C A T A I. 0 G E 1)
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Input file: MDL.SLOPE.30.30.80
Fit.' Cr-1-u o, nto : T1111. UC II 19. syl.. time 2:n':41

a lODFLI I'ARATr2ll q as

9rIICIrr FILTER COEFFIClINT - 0.25

SLOPE FILTIN COEFFICIE:NT = 0.80

.0. L.VEL GIUND sI TH2IISLD , 0."3 K'ETF'S
S P I.OI 1 E l .ltSIMI 1 .,(, 00 tI'.;IFTS

2.0.

X vn. Y for
3 . . . hmz:rdm of

444 4. . cn I" I . , 4,3

0.0 . . 4 433
0.0 + 4 433 Number key:

I . 4. I -- Instafr lent dote
I . ,.*- -- F'ierthet return .LT. 1.3m
I .. . .. 3 -- Slope lkmznrd

4 -- Step hazard

-1.0 3 S -- Croinspath hazard
I . . -- e.d data

=. = I ...

-2.0.
--. - ----------------------- >
0 o 2 3 4 Point. ott scal.: 0

AZ I lUT (deg) RANGE X Y Z HAZARD TYPE

" -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 NO 1AZAItDS CA rAL OCED
3 -37.93 MO 1AZARDS CATALOGED
4 -33.13 No ,AZARDS CATALOCED
5 -32.31 NO It A Z A R D S CATALOGED
S -29.30 No ,AZAR DS CATALOGED

7 -26.69 N 0 1A ZA nD S C AT A LOCE D

S -21.01 Nt) II A Z A it 11 . t: A T A I. O C K D

t0 -I8a.26 N') II) , Z A It 1) s C A r A L 0 G I '

11 -13.43 N 0 1 A Z A R 0 S CATALOGED

12 -12.64 Nt) 1 A Z A It 1) (A T A I. F. D
13 -9.1H4 1.40 1 .311 -0.24 -0.06 Step hazard

1.84 1.U1 -0.31 0.19 Step hazard

14 -7.02 1.40 1.39 -0.17 -0.06 Step hazard ,

1 -4.2 1.40 2.40 -0.10 -0.06 Step hazard

16 -1.41 1.40 2.40 -0.03 -0.06 Step hazard

17 1.41) 1.4,) 1.40 0.w12 -0.06 S.-p hmazlr

1 .61 1 .61 1.04 II) .2. ?3 .I. 0Io '... I p

2 .73 1.71 0.204 0.20 I pe b.zoard
S.112 1.022 (.04 0.23 <lope I ... rd

,I 4.21 2.40 1.40 0.10 -0.06 Step hazard
1.61 1.61 0.12 0.05 Step hnzmrd
1.73 2.72 0.13 0.18 Slope haard

19 7.02 2.40 2.39 0.17 -0.06 Step hazard
20 9.83 1.40 2.38 0.24 -0.06 Step hazard

22 12.64 1.40 1.37 011 -0.06 Sltp hazard

22 13.43, 2.40 2:1 .35 )37 -0.06 Stop hnzard
I.A!2 1 .276( 0t.4') 11.1 S ,"I, ,lls rI

2: I11.26 2 31 . 7 0.4) -0.02 Step h l2'., --d

I .71 .66 () .53 -0.011 o. pih hazard

24 21.07 r4 0 It A Z A R D ., C A 'r A L 0 C FI )

"2 23. 222 .0 ,IA .A I C A T A L 0 G E1) ,
24% 26.69 " 4) I A / A R 1) C % T A It, 0 C I 1) C

27 29. 5 :2 ) 11 , Z , It 1) " C % T A . ; F" 1)

2 32." '1 4) II A Z .A R ! C A T A L 0 G F. "

32' :1. I2 " ) 11 % Z It It , t: A T % 1. 4) G K 0
3) :17.9: ) I .AZ A ,It2) S4 C A T A L 0 C E I

:22 40.74 0It II A %I/. I ) S l: 1 ' 1. 0 f; .1)
7132 4:1. :1, . 1 1 I Z .A It C1 A : T 1 . 1) C: F.: )-

%.
.4 . .. . . , . , . - . - .- . . .. . - . . . . - . . . , . . ", . ' . -. . . .£ . . . .
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Input file: PIDL.SLOPE.35.30.80
File Cr,.flon, Dwi Til). AUG II 1983 syst.m time 240:04:08

f"lODKLI 'ARAMI1ERS *a

IIEICHT FILTE.R COEFFICIENT - 0.25
ISLOPE FILTFJ COEFFICIEsrF - 0.0
LEVEL CROUD bTEP THRESIIOLD 0.25 METERS
SLOPE TfllESN-HI)LD 3 30.00 DEGREES

2.0.

0X vs. Y for

I . 41333

0.0 -. 5 3 433 Humber key:CA A O EI4 41 1 - Insufficient dta

4 Furthest return LT. I.Sm
3 - lope hazard

S• 4 S p hzard
-. 0 30 CroaIpoh hazard.

- 7T.0 4 AT L

0 1 2 3 4 Point. off Peale: 0

AZI'MUTH (deg) RACE X y Z. ,pH " TYPE
I -43.6 N0 H AZA R S CATALOGED
2 -40.74 IIA Z A R D S C A T A L 0 G E D
3 37"9 0 -. A Z A R D S C A T A L 0 G D4 -33.1 If 0 tl % C

332.311 0 IA Z A It ) S C A T A . 0 C F D ""

-29.5 I 0 1AZ A I DI A CA " A L 0 C E 0

-14 . .:j I) Z A It -) A T A p. C r 1)10 018.26 0 If A Z A It D S C A T A L 0 G E 0 f''
It -13.43, N 0 HI AZ A R D S C A T A L 0 C E 0 "D
12 -12.64 N0 H AZ A R D 9 C A T A L 0 C E D -0°

13 -. 4 1.34 1..2 -0.23 0.07 Slope hazuoed
.6 1 .34 -0.27 ).13 Slope hzard

1.111 1.,9 -(11.31 0.2 Step bmvard
14 -7.O2 .30 .29 -0.16 -0.06 Step hnzard

1.3 I .33 -0.1I 0.17 Slope hazard
.63 1. -0.20 0.23 Slope hnzard

15 -4.22 .1 .51 -0..I7 0.04 Slep ho.xord
18 -1.41 ..4 .34 -).(C.' 0.17 Slope lim?.,rd.51 1., 1 -0.04 0,O6 Step hazard

.(,:I 1.412 -0.0)4 0.1-11 Slope hazard " '

17 1.40) .56l 1.56 0.04 0.17 Slope hnzard
.61 .62 0.04 0.23 Slope hazard
.72 1.72 011.04 0 O0 Slope hazard

113 4.21 .731 .51 ,11 0.12 Slope hezord,
..56 .36 0.11 0.17 Slope hattard
.1:1 .62 0.12 0.23 Slope hazard

19 7 .021 I) I ) SC101oC h .u
I*2 P.. . 0.4I lI07 SI e p s h z rl
2:1 11l.26 I .2(1 .24 I I t 10 0.07 Step iz:.rd-

I. , .4 L! 7 0. 7 S l .pe h s..rd,.m
2463 "'.11 .0 ;I 0.23 Slop- hazardCI LI

21 12.6,4 r1 | ? II A Z A It D A AL 0 G E D.
2" 1 '.43 1 1 .40 0.40 ) .07 Step ,lIznI rd.13 10. 2, 6 1~ . I .71:1 0. 10 0.07 Step }staT.'d "

I .71 1 .6 o, 0I ; ). 07 C.*ro ,.,I . h azai rd

24 21. 11" II II A Z A It 1 C % 11" A L of G K 11

9 5 f8 ) 71 to II Z / A it D) S C ,A 1' A 1. i) G K' 1) k .

its1 :12 :1 t o f II Z 1. II . C . T A 1. 0 G F D,
2 1 10 . 2 151 .) II .%IIt 1 c" % Tr . I. j (; P I)
101 17. ,4 .1l (1 I IsZII1) % TA1. 0 G KI )
'If 411.74 .1 ii II 1 . It i) -r A ' 1. II G F It

N

.. .... V.
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Input file: NDL.SLOPE.40.30.80
File Creatio Dame TIU. AUG II 1983 Syate. time 20:04:40

a NODELI PARAMETERS as
IIEICIIT FILTER COEFFICIENT * 0.25
SLOPE FILTER COEFFICIENT 0.80
LEVEL GROUND STEP THRESHOLD * 0.25 NE"ERS
SLOPE T1iRESI1OLD 30.00 DECREES

2.0

1 .0*

X vs. Y forI . hazarde .4""'

4 . scan' I
4 . 4:14 n

I 44 3 3 I-- Inaufliclent data

2 Furthest return .LT. 1.5m"".. 3- Slope hazard

4-- s tep hazard
-I~ . .3 -croovpatlh lihaxrd

6 IIdl dala

• .." -2.0 , ,

-- - - - - - ---------------------------- I Pont %t cl. 0 1 "2 4 Points off weal*: It

A. I MoR (de.) . 44 RA:N: X Y 7 IIA7AflD TYPE
i -43.56 N0 11 A Z A It D S C A T A L U G . 0
2 -40.74 N 0 11 A Z A R D S C A T A L 0 G E D
3 -37.93:a N0 II A Z AI D S C A T A L 0 C E D
4 -13.%3 N ) II , /. IN14l) A C A T A 1. 0 G E D
3 -:':1 N 0 It A /. It D S C A T A L ( C E
6 -29.3 N /.A1 1) C A T A L 0 C E 07 -26.69 rIO IZIIS A A O EIf -. 9 f0 1 A Z A It D S C A T A L 0 C E D -
8 -21111 0 i A Z A I D S C A T A L 0 C E D
9 -21.1 40 It I . A IIit (1 c A T A L O C .D
10 -111.26 N 0 It A Z A II o S C A T A L 0 C E D
II -13.43 N II A Z AR D S C A T A L 0 C E D
12 -12.64 1.26 1.23 -0.28 -0.07 Step hazard

1.34 1.31 -0.29 0.07 Step hazard
13 -9.84 1.47 .45 -0.25 0.22 Slope hazard

I ,7 .1,63 -0)2') 0.29 Slope hazard
14 -7.02 1.47 46 -4. III 0.22 Slope hazard
13 -4.22 1.47 4.47 -0. 1 1 0.22 Step hazard

I.47 47 -:1I 0.22 Slope hazard
16 -I .41 i .30 :o0 -0.03 0.03 Step hazard

4.:7 1.37 -o.03 0.12 Slope hazard
1.47 1.47 -0.04 0.22 Slope hazard
1.39 .3a -0.04 0.28 Slope hazard

17 1.40 4.20 1.30 0.03 0.03 Step hazard
" .:7 1:47 0.03 0.12 Slope hazard
1.47 4.47 0.04 0.22 Slope hazard
I.':. I .6: 0. 04 0.34 Slope haza.rd

In 4.21 1I .30 .:0 : It) 0.03 Step hazard
1:17 .:17 44.40 0.12 Slope hazard
4.47 .47 1 I1I 0.22 Slop. hitzard
.6,at . :t t I2 0.34 lope .hn-.ar4-

19 7.02 . 11:) . 4 4. It, 110.03 Slep inz,.rd
4,:47 .:36 ). 17 4. 12 Slope hazard

1.7 4 , ). 111 0.22 Slope ha.ard
I 1 .. 7 it. 1') 0.21 Slope hna.ard

" .6:1 .,2 :4 244 0.34 Slope hazard
20 04 1. 4 ;:: I ; It :- ().4:1 hazard

.:47 :13 :11 2: 0142 Slope Imn, rd
a .47 4; " .4 t.22 Slope han.ard
1 .. 4 1 11 41 "' 4 t ) -- L. , haz.,rI

21 12. 64 1 3.1 14 4:0.34 0.23 Sla p hazard
22 13. 413 .14 411 0 41 0.2: Step hnznrd
2:4 1 44 4 . I t I 1 4:1 4. I I , l ol i -r

.:,' 4. 51 "1, 14. I3 Step hazurd
L 1 2.07 1 1 14.4/44)4 C. ArA L0C FD
_--I 44 lilt 4 I / Io C A I' L OU G EI )

-if' 24.4.4 4 44II 4I / 1 44 4 ': T T 4 4. 0 1 : I)
241 42 4 '4i il I4 /' ' I 44 " ; I .4 r •1 \ . II C : 1 ) -!1$ 12 11 I 1I It ii , 1 : A "r . if c, l I -

2 3 42 it 14 / to 4 T ,A 4. 0 C 4. 0
:144 "7 ,1 Ii il / :1 ': I I. t4 i; l:44 44) '74 ,4 4 l . / 4 It 4 C 4 4" .4 4. ) 4. E UI
412 4:1 33 ' T II 1/ 4 4 , C 4 T . 3. 0 C f" D 77

%.
,.,i. " " , ' ' . , , . ' -. ' " ... " - " " - . ' ; . . -' ' - . .' . . . % -' . .' ' ' ' - ' .' .' ' ,
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7.2.2.4 B=0.75; Slope Threshold=30

7.2.2.4.1 5 Degree Slope ................................. 133

7.2.2.4.2 10 Degree Slope ................................. 134 1
7.2.2.4.3 15 Degree Slope ................................. 135

7.2.2.4.4 20 Degree Slope ................................. 136
N.7.2 .4.5 25 Degree Slope ................................. 137

7.2.2.4.6 30 Degree Slope ................................. 138

7.2.2.4.7 35 Degree Slope ................................. 139

7.2.2.4.8 40 Degree Slope ................................. 140

.-
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Input file: MDL.SLOPE.05.30.75
File Cro:sitiot Dale T)IW, AUG 11 1983 System time 20:18:23

,"#-",... ,:t PIODELI PARAMETERS =
HEIGHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.75LEVEL GROUND STEP THRESHOLD 0.25 METERSSLOPE "IIIRFS HOLD 30.00 DEGREES

2.0 +

,.0 +

X vs. Y for. . ... hazards of
scan ' I

0.0 + .Number key:
I -- Insufficient dataI, . ." . 2 -- Furthest return .LT. 1.5m"" 3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

..:I 6 -- Bad data

-2.0 +

------------------------------------------------------- > Po n s o f s aeX012 3 4 Points off scale: 0

NO AZARDS CATALOGED THIS SCAN

,p III

S,.

/ S
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Input rile: NDL.SLOPE.10.30.75 134
File Creition Date 71111. AUG It 1983 System time 20:19:31

m PIODELI PARAMETER! a
HEIGHT FILTER COEFFICIENT = 0.25
SlOI'E FILTFEt.I COEFFICIENT = 0.75
I.EVEL GROUND STEP TIIHESIIOLD 0.25 METERS
SLOPE "'TlIESHOLD 30.00 DEGREES

2.0 +

X vs. Y for
* . . .hazards of

I 4. scan I I
* 4

0.0 + 4 Number key:
I 4 1 -- Insufficient data

,I . .2 -- Furthest return .LT. 1.5m
-I .. .3 -- Slope hazard

... 4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

6 -- Bad data

-2.0 +
--------------------------------- > X

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -4o.74 N 0 1 A Z A R D S C A T A L 0 G E D
3 -37.: N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D

5 -32.31 N 0 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 1 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 I A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 I A Z A It D S C A T A L 0 G E D
1! -15.45 N 0 f A Z A R D S C A T A L 0 G E D
12 -12.b4 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 H A Z A R D S C A T A L 0 G E D
14 -7.02 1.97 1.96 -0.24 -0.17 Step hazard
15 -4.22 1.97 1.96 -0.14 -0.17 Step hazard
16 -1.41 1.97 1.97 -0.05 -0.17 Step hazard
17 1.40 1.97 1.97 0.05 -0.17 Step hazard
Is 4.21 1.97 1.96 0.14 -0.17 Step hazard
19 7.02 1.97 1.96 0.24 -0.17 Step hazard
20 9.83 1.97 1.94 0.34 -0.17 Step hazard
21 12.64 1.97 1.92 0.43 -0.17 Step hazard
22 15.45 N 0 I A Z A R D S C A T A L 0 G E D
23 18.26 N 0 f A Z A R D S C A T A L 0 G E D
24 21.07 N 0 I A Z A R D S C A T A L 0 G E D
25 23.80 N 0 I A Z A R D S C A T A L 0 G E D
26 26.69 N 0 f A Z A it D S C A T A L 0 G E D
27 29.50 NO HAZARDS CATALOGED
28 32.31 N 0 IHAZARDS CATALOGED
29 35.12 N 0 11 A Z A It D S C A T A L 0 G E D
30 37.93 N 0 II A Z A It D S C A T A L 0 G E D
31 40.74 N 0 1 A Z A I1) S C A T . L 0 G E D
32 13.35 N 0 II A Z A It I) S C A T A 1. o G E 1

7 :72 1o :
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-

v.-' 135 ?

.... .. Input file: MDL.SLOPF.15.30.75

F '.1 .. Cr.*-. Iio. il R : TU. AU(G 11 1903 System time 20:20:13

* MODELI PARAMETF RS
IlIEcirr FILI'R COEFFICI "NT = 0.25
SLOI'E FIiI'EIR COEFFICIENT = 0.75

, LEVEI. GIOUND S*I'EP TIIiKESIIOLD 0.25 ME1'ERS
SLOPE TIIitF.S.IOI.I) 30.00 DECREES

2.0 +

1.0 +
X vs. Y for

S .. hazards of
I .4. 5 scan 0 i

4.
0.0 + 4 . Number key:

• .I4 4 i -- Insufficient data
"-" . . 2 -- Furthest return .LT. 1.5m

I .. . 3 -- Slope hazard
4 -- Step hazard

,.' -2.0 + 5 -- Croaspath hazard
6-- Bad data

-2.0 +

0 i 2 3 4 Points off scale: 0

A71H uR (deg) RANCE X Y Z RAZARD TYPE
1 -43.36 N 0 H A Z A R D S C A T A L 0 C E D
2 -40.74 N 0 I A Z A R D S C A T A L 0 G E D
3 -37.93 N If A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 A Z A R D S CA A L 0 G E D
5 -32.31 N 0 I A Z A R D S C A T A L 0 G E D
6 -29.5 0 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 II A Z A 1 D S C A T A L 0 G E D
8 -23.80l N 0 I A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 1 A Z A It D S C A T A L 0 G E D

10 -18.26 N 0 I A Z A R D S C A T A L 0 G E D
it -15.45 NO If A ZA It 05 CA TA LOG E D
12 -12.64 N 0 IfAZAR S CATALO ED
13 -9.a4 N 0 t A Z A R D S C A T A L 0 G E D
14 -7.02 1.40 1.39 -0.17 -0.24 Step hazard
15 -4.22 1.84 1.83 -0.13 -0.08 Step hazard
16 -1.41 1.114 1.114 -0.03 -0.08 Step hazard
17 1.40 I.84 1.84 0.03 -0.08 Step hazard
10 4.21 NO 0 HfA ZAR 1)S C ATA LOG E D
19 7.02 1.84 1.812 0.22 -0.08 Step hazard
20 9.833 1.34 1.01 0.31 -0.08 Step hazard
21 12.64 2.23 2.20 0.49 -0.04 Crosspath hazard
22 15.45 N 0 11 A Z A R D S C A T A L 0 C E D
23 13.26 N 0 II A Z A I ) S C A T A L 0 G E D
24 21.07 N 0 11 A Z A R D S C A T A L 0 G E D
25 23.(in N 0 I A Z A It 1) S C A T A L 0 G E D
26 26.69 N 0 II A Z A R D S C A T A L 0 G E D
27 29.50 N 0 II A Z A R I) S C A T A L 0 C E D
21 :32..31 NO If A Z A It I) S C A T A i. 0 G E D
29 35.12 N 0 11 A Z A II ) S C A T A L 0 G E D
30 "7.9.1 N I) I AZAIt) C A 'r % I. 0 G E D
31 40.74 N 0 II A Z A II 1 S C A T A L 0 G E D
32 43:.55 N 0 I Z Iit I) S CATAIO gD

4".

: .4.,.; . .-. ,< ,. ,, . .,, ... , .. .: .
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input file: KDL.SLOPE.29.30.13

File Creation Date THUn. AUC 11 198 System .tim 20:20:46

8=MODELI PARAETR as
HEIGHrF FILTER COFF.FICIE.'NT - 0.25
SLOVE FILTFJA COEFFICIENTr - 0.73

LEVEL GROUND STEP THnRESHOLD 0 .23 ITR

SLOPE TIIRESHIOLD • 30.e DEGREES

2.04

X vs. Y for
* .. hazardm orI4 4 3 ace I

g 4 ,

0.0 . 4 . Number key:
I I -- Il l'iclost date

2 rIthest .eturn . 5T. 1.5m1 .... 3 -- Slope hazard
1 .. ~4 -Step biltz, rdl"

-|.0) .3 -- CrPeewlpoth hazar~diF

I 6 -- Bad dais

-2.

0 1 2 3 4 Pointe off settle: 0

AZ I 1 (der) RANGE x Y Z RAZAUD TYPE
I -43.36 N 0 H A Z A R D S C A T A L OC E D
2 -. 1V) -4 N 0 If A Z A R D S C A T A L 0 G E D
3 -:!7. .,1 0 If A Z A R D S C A T A L 0 C E D
4 -33.13 0 It A Z A R D S CATALOGED '
3 -32.31 0 If A Z A R D S C A T A L 0 G E D
6 -29.50 N0 I A Z A R D S C A T A L OG E D
7 -26.69 NO I A Z A R D C A T A L OG E D
8 -23.BR O If A Z A R D S C A T A L O G E D
9 -21.08 N 0 U A Z & R D S C A T A L 0 C E D
I0 -I3.26 N0 4 AZ A R D S C A T A L O C E D
II -13.43 N 0 1: 7. A I I) S C A T A LOG 0 D-
12 -12.64 NO 1 Z A R D S C A T A L OG E D
t3 -9. 04 N0 11 Z A R D S C A T A L 0 G E D

:4 -7.02 0 IA Z A R S C A T A L 0 G E D
I3 -4.22 0 1I Z A R D S C A T A L 0 G E D
16 -1.41 1.31 1.31 -0.04 -0.15 Step hazard

1.04 1.84 -0.05 -0.07 Step hazard
i8 4.2t 1.53 1.33 0.11 -0.05 Slope hazard
1 9 7.02 1 .31 4.50 0.13 -0.14 Step huzard
20 9.MI, 1.31 1.401 4P.26 -0.15 Step hazard

1.114 1.1 0.31 -0.07 Step hazard
21 12.64 1.84 4.9 0.40 -0.07 Step hazard

2.04 1.99 0.45 -0.01 Step hazard
2.23 2.20 0.49 -0.01 Croaapoth hazard

22 1.43 N 0 HAZARDS CATALOGED ..
23 18.26 N 0 H A Z A R D S C A T A L O G E D
24 21.,7 N f 11 .1 Z It 1) C A T A L O G El )
23 2:1.14 1 N0 11 A Z A R I C A T A L 0 G E D
26 26.69 NO iA Z A R D S C A T A L OG E D
27 29.3 0O 1 Z A R D . C A T A L 0 G E D
211 .12.:31 N 0 II Z A f I) s C A T A L 0 G E D %
29 :135. 12 N O 11 A Z A A t ) C A T A L OG E D % I

:to :17.43 ff 0 It A Z A N D S C A T & L 0 G E D I"
3 40.74 N 0 1 A Z A R DS CATALOGED , '
32 43.33 N If A Z A R D S C A T A L 0 G E D

It-
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Input tile: l OL.SLOPE.23.30.75ile Creation Dire* : T"HU. AUG II i9s3 System tie 20:21:22

as MIODFELI PARAMETERS a
IIEICIIr FILTER COEFFICIENr 0.25
SLOPE FILTER COEFFICIENT - 0.73
LFVEL GIIOUiiD STE:P TINIt;IIOL) 0.23 METERS
SLOPF" 11IISIIOLR

p 2.0.

1.0
X - Y rot

4acen I
3113.

0.0 3. Rumber key:
33 1 . I -- Ine ftilee t 4 ta

-,2 -- Frlwthe.w return .LT. I.3m
3 -- h.lp. h.za-l.
4-- SI..p Ir od

-t .0 3 -- C.... p-h hazard
6 -* ad del. '

-20

0 I 2 3 4 Points Or Peale' 0

A 71 II tT11 (deg) t LARCE X Y Z FWRAJ.D "IYP E ,,

-43. S N 0 H A Z A R 0 S C T A L 0F"
.-40.74 11 0 1 A Z A R .S C T A I. o c I I)a

3..3 M If A Z J K D S C A T A L 0 G K ad
4 -3.13 N 0 1 A Z A R -0 S A T A L 0 C a D
5 -32.31 NO If A Z A R D S CATALOGE G,6 -29,.30 N 0 It A Z A R D) S C A T A L 0 G E Dr"-
7 -26 .641 14 0 $1 4 Z '% It 1 S C A 7 A L 0 C E D

.-23.88 0 If A Z A R 0 S C A T A L 0 G E D
7 -21.0 I 0 11 A Z A R 01 S C A T A L 0 E D

to -W26 111 0 I A Z A R S C A T A L 0 G E D .
20 -19.43 N 0 HAZAROS CATALO.GED
12 -12.64 N 0 11 A Z A R 0 R C A T A L 0 G K D13 -9. 114 ff 0 II A Z AfR 0 S C A T A L 0 C F 0 "-
14 -7.02 N 0 11 A Z A R 0 9 C A T A L 0 G 1. D 0-'

13 -4.22 1.72 1.66 0.46 -0.03 Slope hezard
1.62 1..6 -012 016 S Ioe hazard1 .76 I .76 -0,.13 0.07 Slope hazard J

1.84 1.83 -0.14 0.11 Slote hazard
20 -2.41 N 0 II A Z A R 0 S C A T A L 0 C E D
17 1.40 1.93 1 ., 005 0.9 S lope hazard
I/ 4.231 N.O3 I1.33 0I -0.0 Slope hazard .21

31.76 1.7 .13 0.4)7 Slope hzrd

19 7.0)2 1 5,3 152 . "
' 

,-:9 -0. .3 S . p " -. '.rd
1.63 1.64 0.20 0.00 Slope halzalr d.,
1.76 1.73 0.22 0.07 Slope hazard
1 .4 I .82 0,22 0.11 Slop. h1% ..ard "20 9.83 N 0 R 4 Z A R D S C A T A L 0 G E D l

21 12.64 11 0 HA Z A R D CA TA L 0GE D -
22 t3.43 1.72 | .66 0.46 -0.01 St~p hazanrd " 

'

23 18.26 N 0 11 A Z A R D S C A T A L 0 G E" D".J
24 21.07 4 0 H A Z A R D S C: A T A L 0 G; E 1)-U-
23 23.111) N 0 11 A Z ,A H D S C: A T A' 1. 0 C E D..
U 6, 26,. 1,'0 4 0 II 1% Z % it D S r ,A T ,% 1. 0 4: F. 1) ...
27 '19.50 N 0 11 A Z A It D S C -% T ,A 1. it 1; 1* 1)
20 32.31 .4 0 II 4 Z A II D S C A T ,A L 0 G I. D ""
29 :13. 12 rl 0 H A Z A RIt D S C A T ,A L 0 1; F D)
30 37.93 N () 11 A Z A R D N C A' T A L, 0 (G F. 1):L
31 40.7 4 N 0 II A Z Af R S C A T A L 0 G E. D
32 4:1.5 ,3 . 0 11 o% Z A R D S< C A T -A 1 q) C V. D v,

q . v .
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1npat file: RDL.SLOPE.30.30.75

File Creation Date : ThU. AUG It 1983 System time 20:22:04

a M)D'LI PARAMETFJS a

HEICHT FILTEJR COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT - 0.75
LEVEL GROUND STEP THRESHOLD * 0.25 METERS
SLOPE THRESHOLD • 30.00 DECREES

2.0 +

I.,

Xva.Y for
I •. " . huzard. of
- .I344 4 * an U I
I . 3 43

0.0 * 3 433 . Number key:
I, .I 3 4 I -- Insufficient data
"I,'' . 4 . 2 -- Furthest return .LT. 1.5m
I ... 3 -- Slope hazard

. .. 3 -- Step hazard
-i.e 4 . -- Croaspath hazard

I 06 Bad data

I ....

-2.0.

-- - -- ------ -- -- X

.10 1 2 3 4 Points off scale: 0

AZ.IP'TH (dea) RANGE X Y Z 31A7ARD TYPE
I -43.56 N O H A Z A R D S C A T A L O G ED
2 -40.74 N 0 1 A Z A R D S C A T A L 0 G ED
3 -:17.93 N 0 I A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
3 -32.31 N 0 H A Z A R D S C A T A L 0 G E D
6 -29.30 N0 HAZARDS CATALOGED'"7 -26.69 N 0 If A Z A R D S C A T A L 0 C E D7 -26. No HAZARDS CATALOGED
8 -23.88 N0 HAZARDS CATALOGED
9 -23.08 N0 HAZARDS C TALOGED
30 -18.26 N0 AZARDS CATALOGED
ii -13.42 N 0 If A Z A R D S C A T A L 0 C E. D
12 -12.64 N O If A Z A I D S C A T A L OG E D
13 -9.114 1.43 1.41 -0.24 0.02 Slope hazard

1.84 1.GI -0.31 0.19 Step hazard
14 -7.02 1.43 1.42 -0.38 0.02 Slops hazard

1.61 1.60 -0.20 0.04 Step hazard

.5 -4.22 1.43 t.43 -O.11 0.02 Slope hazard
1.60 3.59 -0.12 0.00 Step hazard

16 -1.41 1.43 1.43 -0.04 0.02 Slope hazard
3.63 1.61 -0.04 0.04 Step hazard

17 1.40 1.43 1.43 0.04 0.02 Slope hazard
1.66 1.66 0.04 0.13 Slope hazard
1.73 2.73 0.04 0.18 Slope hazard
1.82 .12 0.04 0.25 Slope hazard

I 4.21 1.43 1,43 0.11 0.02 Slope hazard
3.66 2.63 0.12 0.13 Slope hazsrd
-.73 .72 0.13 0.18 Slope hazard

19 7.02 .43 3.42 0.10 0.02 Slope hazard
3 60 1.39 0.20 0.00 St;p, hazard

20 9111 14 31 .41 ). 24 0t.402 Slope ],zord
•3b0 3.27 0.27 0.00 Step hazard

21 12.64 1.43 1.40 0.33 0.02 Slope hazard
2.60 1.36 01.35 0.00 Step hazard

22 13.43 1.43 :31., 0.38 0.02 Slope hazard
3.63 2.53 0.43 0.04 Step hazord
3.82 1.76 0.49 0.15 Step hazard

23 18.26 1.33 1.47 0.49 -0.0I Step hazard
1.75 3.66 0.55 0.001 Cr."1ptth hazaard

24 21.07 N O R Z A R D S C A T A L O G E D
25 23.811 N 0 I A Z A R D S C A T A L 0 G E D
26 26.69 N 0 1 A Z A R D S C A T A . 0 G . D
27 21. 41 N ) ZAItS C A T A I.1t: F1
211 32.31 N 0 I A Z A R D S C A T A L 0)G E D
29 :13.12 N 0 1 A Z A R 0 S C A T A L G E D
30 :17.93 N 0 1 A Z A RD DS C A T A I. C E D
31 40.74 N ) A Z A It D S C A T A . t)CE D
32 4:1.55 N 0 A Z A R D S C A T A C E D

C' -

,,t "

;+~

C,',,'., ,

. - .".,-"K-. ".'.'. *
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laput file: KDL.SLOPE.35.30.75
File Creat ion Date. : THUl. AUG 11 1983 system tine 20:22:32

so MODELI PARA)IETERS we
=- HEIGHT FILTER COEFFICIENrT - 0.25

SLOPE FILTER COEFFICIENT - 0.75
LEVEL GROUND STEP THRESHOLD * 0.25 ?IETES
SLOPE THRESHOLD 30.00 DEGREES

2.0.

X vs. Y for
I .. 4 5 hazards of

44 scan I
. . 433333

0.0 * 3 333 .. umber key:
3 33 I -- Insufficient dats

-I . 4 . 2 -- Furthest return .LT. 1.5m
- , I . . 3 --S l o p e h a z a r d

4 - Step hazard
- 1.. . -- Croaepath hazard

6 -- Bad date

-2.0.

0 I 2 3 4 Polnta off scale: 0

AZI1UTR ide) RAN E x Y Z HAZARD TYPE
I -43.56 N O R A Z A R D S C A T A L OG E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 C E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L OG E D
3 -32.31 N 0 H A Z A R D S C A T A L O G E D
6 -29.3 0N O A Z A R D S C A T A LG E D
7 -26.69 N 0 H A Z A R D S C A T A L O G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L OG E D

20 -18.26 N0 A Z A R S C A T A L 0 G ED
II -15.45 N O H A Z A R D S C A T A L OG E D
12 -12.64 N O H A Z A R D S C A T A L 0 C E D
13 -9.84 1.34 1.32 -0.23 0.07 Slope hazard

16 :.4 -0.27 0.17 Slope hazard
. .60 -0.28 0.18 Slope hazard

1.82 1.79 -0.31 0.27 Step hazard

14 -7.02 1.34 2.33 -0.16 0.07 Slope hazard
1.36 .33 -0.19 0.17 Slope hazard
1.63 1.61 -0.20 0.23 Slope hazard

1 -4.22 1.36 2.56 -0.11 0.16 Slope hazard
16 -1.41 1.34 1.34 -0.03 0.07 Slope hazard

1.56 1.36 -0.04 0.17 Slope hazard
1.63 2.62 -0.04 0.23 Slope hazard

17 1.40 1.45 1.45 0.04 0.07 Slop* hazard
1.56 1.56 0.04 0.17 Slope hazard

i1 1.63 1.62 0.04 0.23 Slope hazard
1.72 1.72 0.04 0.30 Slope hazard

IA 4.21 1.43 1.45 0.11 0.07 Slope hazard
1.1 1.31 0.11 0.12 Slope hazard
I 6 .,U I .36 0.11 0.111 S.o. , .. rd
1.63 1.6

"
L ).22 0.23 SlopIe )tmazord

1.72 1.72 0.13 0.30 Slope hazard
19 7.02 1.23 1 .22 0.15 -0.10 Step hzard

1.51 2.30 0.19 0.06 Step hazard
1.63 1.61 0.20 0.23 Slope haznrd

20 9.1'3 1.26 1.24 0.21 0.01 ,lope hazard
2.34 1.34 0.23 0.09 Slope hazard
16.3 1.54 0.27 0.17 Slop- hazard
I . 3 1.60 .. 0.23 1Ip. h .. r,I

21 12.64 1 .20 1 17 0.26 -0.07 SI-..p h,,z,,rd
S.51 .40' 0.:1: 0."7 Ste"p 1,..,rd

22 25.45 .JO .26 0.:13 0.02 Step h.z.rd
1.51 1.46 0.40 0.07 Step hzard

23 18.26 1.61 1.33 0.30 0.07 Step hozard
2 .75 1.66 0.35 0.07 ':roespnoh hazard24 21.0 N" R A Z A R D 8 C A T A L 0 G E D•-24 21 .07 NO A A D ATLC.

25 23.l88 N 0 11 A Z A R 1) S C A T A L 0 ( F': 1)
26 26.69 N4 O H A Z A R U S C A T A L tE0
27 29.311 N 0 It .% Z i I) S C A T A I. ( C .: D

31 :2.3II N 0t 1I .A Z/ , it I ) s' 1: A T ,A 1. 0) G; F. D2 9 :; !". 1 2 N 0 11 , Z A It I C A T A . 1 (; F .: L)

):O 17. 3 4 I) I A i A It )S C A T A L () 4; K 1)
31 40.74 NI ) It A Z . it S C A T A L 0 G K D

W-1 32 43.5 NO II A Z A R DS C A T A L 0 ( E P

N .

L--.,,.-
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Input file: PML.SLOPE.40.30.73
File Creation Date : THU. AUC II 19803 System time 20:22:59 140

as MODELI PARAM IIE an
HEIGHT FILTER COEFVICIENT • 0.25
SLOPE FILTER COEFFICIENT - 0.75
LEVEL GROUND STEP THRESHOLD = 0.25 ETERS
SLOPE THRESHOLD • 30.00 DEGREES

2.0 .

4%-

1.0* .. .. X e. Y for

I .. . .hazards ofI .4 343 scau " I
I . 43343

0.0 * :l:llRumuber key:
I 4433 3 I Insufficient data

2 -- Furthest return .LT. I.5m
I • • . . . 3 -- Slope hazard

4 Step hazard
-1".0 * ..- 3 Crosapath hazard

6 -- Bad data

-2.0

* I 2 3 4 Points off scale: 0

AZI" (dog) RARCE X Y Z AZARD YPEi1\ -43.36 N 0 R A Z A R D S C A T A L 0 G E D
2 -40.74 M 0 R A Z A R D S C A T A L OG E D
3 -37.93 0 H A Z A R D S C A T A L 0 C E D
4 -35.13 N 0 1AZARDS CATALOGE
5 -32.31 M 0 H A Z A R D S C A T A L O C E D6 -29.50 MO HAZARDS CATALOGED ,7 -29.69 N 0 H A Z A R D S C A T A L O G E D

8 -23.88 N 0 A Z A R D S C A T A L O G E D9 -21.08 i H A Z A R DS C A T A L 0 G E D
1 0 -18.26 N 0 H A Z A R D S C A T A L 0 G ED
II - .45 N O H A Z A R D S C A T A L O G ED
12 -12.64 1.26 1.23 -0.28 -0.07 Step hazard

1.34 1.31 -0.29 0.07 Step hazard
13 -9.84 1.30 1.28 -0.22 0.02 Step hazard

1.37 1.33 -0.23 0.12 Slope hazard
1.47 1.45 -0.23 0.22 Slope hazard
1.67 1.65 -0.29 0.29 Slope hazard
1.72 1.70 -0.29 0.31 Slop, hazard

-' 14 -7.02 1.30 1.29 -0.16 0.03 Step hazard
1" I.37 1.36 -0.17 0.12 Slope hazard
1- 47 1.46 -0.18 0.22 Slope hazard

1 -4.22 2.30 1.30 -0.10 0.02 Step hazard
1.37 1.37 -0. 10 0.12 Slope hazard
1.47 1.47 -0.11 0.22 Slope hazard
1.67 .67 -0.12 0.29 Slope hazardA1 -1.41 1.34 1.34 -0.03 0.09 Slope hazard
1.37 1.37 -0.03 0.12 Slope hazard
1.47 1.47 -0.04 0.22 Slope hazard
1.59 138 -0.04 0.28 Slope hazard

17 1.40 1.34 1.34 0.03 0.09 Slope hazard
1.37 .37 0.03 0.12 Slope hazard
1.47 1.47 0.04 0.22 Slope hazard
1.63 1.63 0.04 0.34 Slope hazard

to 4.21 1.34 1.34 0.10 0.09 Slope hazard
1.37 1.37 0.10 0.12 Slope hazard
1.47 1.47 ). 1 1 0.22 Slope hazard
.,:I, .fil it. 12 0.34 .-lope h, .ard19 7.02 . () 1.19 0. 13 -0.04 Step huznrd
.34 1.33 0.16 0.09 Slope hazard
1.37 1.36 0.17 0.12 Slope 1haznrdl
2.47 1.46 0.1I 0.22 Slope Iharsrd
1.39 1.37 0.19 0.28 Slope hazard
1.63 1.62 0,20 0.34 Slope h...rd

20 9. 'll .34 1.32 40.23 0.09 Slope Isz-rd
1.17 1.35 0.23 0.12 Slope hazard
1.47 1.43 0.23 0.22 Slope hz. l
1.34 1.31 0.26 0.22 Step hazard

21 12.64 1.42 1..8 0.31 0.11 Step haz.rd
I .63 1 .39 0.36 0.:13 Slope hzard

22 13.45 1.42 1.37 0.30 0.11 Step hazard
1.63 1.37 0.43 0.33 Slope hazard

23 10.26 1.30 1.24 0.41 0.02 Step hozrd
1.47 1.40 0.46 0.22 Slope haz.rd
1.60 1.51 0.30 0.21:1 Slep h z..rd24 21.07 0 R A Z A R D S C A T A L 0 C F. a

23 23.8 0 N A Z A R D S C A T A L 0 C D
26 26.69 N0 1 A Z A R I) S C A T A L 0() K 1
2, "7 -'.o " of 1 A A/. It It S C A T ,A L0 K)"is N11 ) I AtIt ) S C A T A1.U G F, to

: 1 111 N t A It 1) N C A T . IA . 0 G F 1)
ot I 0 II ,A Z A It1) , t: A T A I. 01 (; E 1)

I1 40.74 0 I1 A Z A It D S C A T A L 0 C E 0
:12 43.35 N IA Z AII D S C A T A L 0 G F D

N0 %1



141

.... , 7.2.2.5 B=0.90; Slope Threshold=25

7.2.2.5.1 5 Degree Slope ................................. 142

7.2.2.5.1 10 Degree Slope ................................. 142

7.2.2.5.2 15 Degree Slope ................................. 143

7.2.2.5.3 20 Degree Slope ................................. 144

7.2.2.5.4 25 Degree Slope .............................. 145

7.2.2.5.5 30 Degree Slope .............................. 146

7.2.2.5.6 35 Degree Slope.............................. 147

7.2.2.5.7 40 Degree Slope ................................. 148

II

i :'

;, . , , ' "-'', - .''.' ' -" .,i i,' .,.'-i, ,. £ -,i-".Z.i,-' -,i .'£ i:." % " " "";-2
- 1
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s lpa~t r le : ?tD)L.SLOPE.0IS.25.9 P

P Ii reenio Date TIn. AUG ii 19N3 lte. time 2127:16

,i a~SW /1ODEL I PANAJ'Fl in a

I.'ICsr r.J.. COIFFiCIENT 0 .25
..- ~SLOPE FILTrIt COEFFICIENT * 0.90

LEVEL COUND STEP THRESHIOLD a 0.25 1LUS
LOPF TIIRUSHOLD * 25.00 DEGRE

2.0

X ve. Y for
* . .. ]ihozard. of

"% 0. - lNmber key:

I . . . I -- I.a frlcseut data
I 2 ""Farthe.t r-eturn .LT. 1.5.

" -- 3 -- Slope hazard

4 -- .11,p -re

6-- Bad data

-2,.0°,

0 I 2 3 4 Potals off eal.: 0

N10 HAZAMIS CATALOGED TIS SWAN

Isp.t file: MDL.SLOPE.I0.25.fl
File Cr-nt, ate : 11111. AUG I II9R3 Syclen time 2:27:49

Iltll.FIAi PARAMrTL 
p.".IoiCCIIT FIIIT CtF'ICIjINT * 0.25

Pi tlFIVl TEll CitEFF it::FlIT 0.90I IA Fll. tflhttlliNIO 511':1 I' lll: 'lIIsitlu l. 25 NhlTOJSI
- I.ll TtoEiiEIitI~i,:IIII * 23.90 1 IIECREIES

2.0 -

X nS. Y for
p 1 itsxsrde ni

A,0 a flu0be- key:
is-aIxltrlcieslt deos

21 -- Fttrtheem ret::: .LT. 1.5
- --- Sin-pe I - -rd

3 -- Stfp h:tttrd
-I .A) -o 3 -- Crt..eDp It I...CArd

"" ;qNO OiA7Afl9i CATALOG;ED Tils SCANl

t .t 'I
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Input file: MDL.SLOPE.15.25.90
File Creatiomi Date 711U. AUG 11 1983 System time 20:28:17

M MODEL1 PARAMETERS
IIEIGIIT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE TIHRESIIOLD - 25.00 DEGREES

2.0 + .

%1.0 +I X vs. Y for

A hazards or .{

5 scan

0.0 + Number key:
I . I -- Insufficient data

* --2 Furthest return .LT. t.Sm
I . 3 -- Slope hazard

4 -- Step hiazard
-1.0 + 5 -- Crosspath hazard

6 -- Bad data

-2.0 +
---- ---- ---- - - ---- ---- --- -- --- > X

0 1 2 3 4 Points off scale: 0

AZITIUT11 (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N H A Z A R D S C A T A L 0 O E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L OG E D
5 -32.31 N O H A Z A R D S C A T A L O G E D
6 -29.50 N o H A Z A R D S C A T A L 0 E D
7 -26.69 N O H A Z A R D S C A T A L OG E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 G E D

10 -13.26 N 0 H A Z A R D S C A T A L 0 G E D
11 -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 C E D
13 -9.84 N 0 H A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 H A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 A Z A R D S C A T A L 0 G E D
16 -1.41 N 0 11 A Z A R D S C A T A L 0 G E D
17 1.40 N 0 A Z A R D S C A T A L 0 G E D
18 4.21 N 0 11 A Z A R D S C A T A L 0 G E D
19 7.02 N 0 1 A Z A R D S C A T A L OG E D
20 9.83 N 0 I A Z A R D S C A T A L 0 G E D
21 12.64 2.25 2.20 0.49 -0.04 Crosspath hazard
22 15.45 N 0 I A Z A R D S C A T . L 0 G E D
23 18.26 N 0 I A Z A R D S C A T A L 0 G E D
24 21.07 N 0 I A Z A R D S C A T A L 0 G E D
25 23.88 N 0 t A Z A R D S C A T A L 0 G E D
26 26.69 N 0 1 A Z A R D S C A T A L 0 G E D
27 29.50 N 0 I A Z A R D S C A T A L 0 C E D
28 32.31 N O H A Z A R D S C A T A L OG E D
29 35.12 N 0 H A Z A R D S C A T A L 0 G E D
30 37.93 N 0 If A Z A R D S C A T A L 0 GE D
31 40.74 N 0 If A Z A R D S C A T A L 0 G E D
32 43.55 N 0 11 A Z A 1 D S C A T A L 0 G E D

. .... . . . . • . .- ,".... ,. .. - "

e~~l~r.-',.;". .,'..t. -. w'. . . . . . .,. -....... . . . ... ... . .. --.... ...... "..-... . ... .. • ..... -.. ."_.". . • .
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Input rite: PIDL.SLOPE.20.23.90
File Creation Date :THU. AUG 11 1983 System time 20:28:45

55I'ODELI PARAMETERS **
HEIGHT FILTER COEFFICIENT =0.25
SLOPE FILTER COEFFICIENT =0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE TH1RESHOLD 25.00 DECREES

2.0 +

1.0 +
X vs. Y for

I ... .. hazards of
4 5 .scan'

0.0 + Number key:
I -- Insufficient data

.4 I . .2 -- Furthest retUI-n .LT. 1.3m
A I . . .. 3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 - Crosspath hazard

6 -- Bad data

-0+
------------------------------------------- ------- > x
0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 NO0 HA ZA R DS C AT A LOGE D

2 -40.74 NO0 HA ZA R DS CA TA LOGCE D
3 -37.93 NO HfA ZA R DS C ATA LOG E D
4 -35.13 NO0 HA Z A RDS CA TA LOG E D
5 -32.31 NO0 HA ZA R DS CA TA LOC E D
6 -29.50 NO0 H AZA R DS CA TA LOG E D
7 -26.69 NO0 HA ZA R DS CA T A LOGE D
8 -23.88 NO0 HA Z A RDS CA TA LOG E D
9 -21.08 NO0 HA ZA R DS CA T A LOGE D
10 -18.26 NO0 HA ZA R DS CA T ALOG E D
11 -15.45 NO HfA Z A RDS CA T A LOGEDE.D
12 -12.64 NO0 HA ZA R DS CA T ALOG E D
13 -9.834 NO0 HA ZA R DS C AT ALO0G ED

A14 -7.02 NO0 HA ZA R DS CA TA L0G E D
IS -4.22 NO HfA ZA R DS CA T ALOG E D
16 -1.41 NO fA ZA R DS CA T ALOG E D
17 1.40 NO HfA Z ARnDS C AT A LOG ED
In 4.21 NO0 H A ZA RDS C ATA LOG E D
19 7.02 NO HfA ZA R DS C A TA LOG ED
20 9.83 NO0 HA Z A RDS CA T ALOG E D
21 12.64 2.04 1.99 0.45 -0.01 Step hazard

2.25 2.20 0.49 -0.01 Crosspnth hazard
22 15.45 NO0 HA ZA R DS CA T A LOGE D
23 18.26 NO0 HA ZA R DS CA T A LOGE D
24 21.07 NO0 HA Z A RDS CA T A LOGE D
25 23.88 NO0 HA ZA R DS CA TA LOGCE D
26 26.69 N 0 1A ZA R DS C A T ALOG ED 0
27 29.50 NO fA ZA R DS CA T A LOCGED
20 32.31 NO HfA Z A RDS C A T ALOG ED
29 35.12 N 0 1A ZA R DS C A TA LOGEFD
30 37.93 NO fAZ A RD S C AT ALO0G ED
31 40.74 NO0 H A ZA R1)S C AT ALO0C KD1
32 43.55 NO0I HAZA R DS C AT ALO0G F )
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Input tile: flDL.SLOPE.25.25.90
File Creation Date T1U. AUG 11 1903 System time 20:29:06

-[ MODELI PARAMETERS *x
HEIGHT FILTER COEFFICIENT 0.25

', SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP TIIRESIiOLD 0.25 METERS
SLOPE TIERESHOLD z 25.00 DEGREES

2.0 +

, " -"1.0 +

X vs. Y for
hazards of

4 scan ' I
4

0.0 + . 4 Number key:
• ". . I -- Insufficient data

2 -- Furthest return .LT. 1.5m
I .. 3 -- Slope hazard

-10, .. Step hazard-1 .0 + ,3 -- Crosspath hazard

6 Bad data

-. 0 +-...-- -- --.-- -- -- -- -- - .-- - > X

0 1 2 3 4 Points off scale: 0

AZIMIUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N0o H A Z A A D S C A T A L o G E D
2 -40.74 N o H A Z A R D S C A T A L 0 G E D
3 -37.93 NO H A Z A R D S C A T A L o G E D
4 -35.13 NO HAZARDS CATALOGED
5 -32.31 N 0 H A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 1 A Z A R S C A T A L 0 G E D
7 -26.69 NO H A Z A R D S C A T A L o G E D
8 -23.88 N H A Z A R D S C A T A L o G E D9 -21.08 N 0 H A Z A R D S C A T A L G E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
I1 -15.45 N 0 H A Z A R D S C A T A L 0 G E D

-'.. 12 -12.64 N 0 I A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 H A Z A R D S C A T A L 0 G E D
14 -7.02 NO HAZARDS CATALOGED
15 -4.22 N 0 I A Z A R DS C A T A L 0 G E D
16 -1.41 NO HAZARDS CATALOGED
17 1.40 1.84 1.84 0.05 0.12 Step hazard
18 4.21 1.72 1.71 0.13 0.00 Step hazard
19 7.02 NO HAZARDS CATALOGED
20 9.83 N 0 H A Z A R D S C A T A L O G E D
21 12.64 N O H A Z A R D S C A T A L O G E D
22 13.45 1.72 1.66 0.46 -0.01 Step hazard
23 18.26 NO HAZARDS CATALOGED
24 21.07 N 0 f A Z A R D S C A T A L 0 G E D
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D
26 26.69 N 0 H A Z A R D S C A T A L 0 G E D
27 29.50 N 0 If A Z A R D S C A "F A L 0 G E D
23 32.31 N 0 H A Z A R D S C % T A L 0 G E D
29 35.12 NO HfA Z A RDS c ATrA LOCGED
30 37.93 N 0 H A Z A R D S C A I A 1. 0 G E D
31 40.74 N 0 I A Z A R I) S C A T A L 0 G E D
32 43.55 N 0 If A Z A R I) S C A T A 1. 0 G F 1)

-- V............................ai
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Input tile: MDL.SLOPE.30.25.90I, FiI Creamtionu Date : TIU, AUG II 1983 System time 20:31:17

M MODELI PARAMETFRS ::
IEIhCIr FILTER COEFFICIENT = 0.23
SLOPE F I ,''E COEFF ICI ENT =. 90
LEVEL GiOUND STEP THRESIIOLD 0.25 ETERS
SLOPE THRESHOLD 25.00 DEGREES

2.0 +.r

1.0 +
I. . X vs. Y for
.. 54 hazards of "

44 scan
4

0.0 + 44 Number key:
4 I1 -- Insufficient data

4 2 -- Furthest return LT. 1.5m
i I .. . 3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard-

6 -- Bad data

-2.0 +
-------------------- > x

0 1 2 3 4 Points off scale: 0

AZ I TRrH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -33.13 N 0 H A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 H A Z A R D S C A T A L 0 G E D
6 -29.30 N 0 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 H A Z A R D S C A T A L O G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 C E D
9 -21.08 N O H A Z A R D S C A T A L O G E D
10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
II -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 1.84 1.81 -0.31 0.19 Step hazard
14 -7.02 1.61 1.60 -0.20 0.04 Step hazard
15 -4.22 N 0 H A Z A R D S C A T A L 0 G E D
16 -1.41 1.61 1.61 -0.04 0.04 Step hazard
17 1.40 1.55 1.55 0.04 -0.00 Step hazard

1.73 1.73 0.04 0.18 Step hazard
18 4.21 1.55 1.55 0.11 -0.00 Step hazard
19 7.02 N 0 H A Z A R D S C A T A L 0 G E D
20 9.83 N 0 H A Z A R D S C A T A L O G E D
21 12.64 N 0 A Z A R D S C A T A L 0 G E D
22 15.45 1.61 1.55 0.43 0.04 Step hazard

1.82 1.76 0.49 0.15 Step hazard
23 18.26 1.55 1.47 0.49 -0.01 Step hazard

1.75 1.66 0.55 -0.01 Croospath hazard
24 21.07 NO HAZARDS CATALOGED
25 23.88 N 0 It A Z A R D S C A T A L 0 G E D
26 26.69 N 0 A Z A R D S C A T A L 0 G E D
27 29.30 N o H A Z A R D S C A T A L 0 G E D
2A 32.31 N 0 f A Z A R D S C A T A L 0 G E D
29 35.12 N 0 11 A Z A i D S C A T A L 0 C E D
30 17.93 N 0 1 A Z A R D S C A T A 1, 0 C E D
31 40.74 0 11 ,A Z A R 1) S C A T A L 0 G E 1)
32 43.55 N 0 1 A Z A R I) S C A A L 0 G E I)

L L

• ".,. " "'- ".'.' " " "" ." "';'" " ",." -'" " """. ,, ''-",r . .'.",' . :€... . ",. :,,"., . '/ '. '. ..""," .''L "'.'..'., ;.?; '.' '.:._..'. " ', . ... "'



- ., Input file: MDL.SLOPE.35.25.90

File Creation Date : THU. AUG 11 1983 System time 20:31:44

M MODELI PARANETERS **

rIIEICIrT FILTER COEFFICIENT = 0.25

SLOPE FIL'FEil COEFFICIEiT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 NETERS
SLOPE TIIRESIIOLD 25.00 DEGREES

2.0 +

_ 1.0o +
X vs. Y for- I4 5 hazards of

i IS an A' I
I 4 3

0.0 + .4 4 Number key:
1.. 4 4 1 -- insufficient data'

I4 2 -- Furthest return .LT. 1.5m
I .. 3 -- Slope hazard

. I .. 4 -- Step hazard"
2 -1.0 + 5 Croaspath hazard

* )6-- Bad data

-2.0 +

0 02 3 4 Points off scale: 0

AZ I ?UTM (deg) RANGE X Y Z HAZARD TYPE
I -43.56 N 0 H A Z A R D S C A T A L OG E D
2 -40.74 N 0 If A Z A R D S C A T A L 0 G E D
3 -37.93 N O H A Z A R D S C A T A L O G E D
4 -35.13 N O H A Z A R D S C A A L 0 G E D
" -32. K 0 H A Z A R D S C A A L 0 G E D
6 -29.50 N O H A Z A R D S C A T A L 0 G E D
7 -26N69 0 l A Z A R D S C A T A L 0 G E D
8 -23.88 N O H A Z A R D S C A T A L O G E D
9 -21N08 M 0 H A Z A R D S C A T A L O G E D

10 -18N26 N 0 H A Z A R D S C A T A L O G E D
11 -13.4 NO HAZARDS CATALOGED
12 -12.64 N 0 HAZARDS CATALOGED
13 -9.84 1.23 1.21 -0.21 -0.11 Step hazard

1.51 1.49 -0.26 0.07 Step hazard
1.82 1.79 -0.31 0.27 Step hazard

14 -7.02 N O If A Z A R D S C A T A L O G E D
15 -4.22 1.51 1.51 -0.11 0.04 Step hazard
16 -. 41 . 1.23 1.23 -0.03 -0.10 Step hazard
17 1.40 1.63 1.62 0.04 0.23 Step hazard

,18 4.21 I1.72 I1.72 0. 13 0.30 Slope hazard
19 7.02 1.51 1.50 0.19 0.06 Step hazard

20 9.83 N O H A Z A R D S C A T A L O G E D

21 22.64 N O I A Z A R D S C A T A L O G E D
22 15.45 N 0 H A Z A R D S C A T A L O G E D
23 18.26 1.61 1.53 0.50 0.07 Step hazard

1.75 1.66 0.55 0.07 Crosspath hazard
24 21.07 N O H A Z A R D S C A T A L O G E D
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D

26 26.69 N 0 1 A Z A R D S C A T A L 0 G E D
27 29.50 N 0 I A Z A R D S C A T A L 0 G E D
28 :12.31 N 0 I A Z A R D S C A T A L 0 C E D
29 35.12 N 0 It A Z A R D S C A T A L 0 G E D
30 37.93 N 0 f A Z A R D S C A T A L 0 G E D
31 40.74 N 0 f A Z A R D S C A T A L 0 G E D
32 43.55 N 0 I A Z A R D S C A T A L 0 G E D

% %'



148Input file: NDL.SLOPE.40.25.90
File Creation Date T11W. AUG 11 1903 System time 20:32:12

* NODELI PARAMETERS *
hEIGHTrr FILTRF COFFFICIENT = 0.25
SLOPE FLTII COEFFICIENT = 0.90
LEVEL GROUND STEP THRES1OLD 0.25 RTS
SLOPE TilRESiIOI.D 25.00 DEGREES

2.0 +

1.0 +
I X vs. Y for
/ .. . . .hazards of

14 .. scan'
1 443

0.0+ . 4 Number key:

1 4 1 -- Insufficient data
2 -- Furthest return .LT. 1.5m

I .. 3 Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
S6 -- Bad data

-2.0 + .i
2.+--------- ----------------------------------------- x

0 1 2 3 4 Points off scale: 0

AZ I MH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 NO HAZARDS CATALOGED
2 -40.74 N O H A Z A R D S C A T A L OG E D
3 -37.93 N 0 I A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 If A Z A R D S C A T A L 0 G E D
6 -29.50 O 1 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 11 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 1 A Z A R D S C A T A L OG E D

10 -18.26 N O 11 A Z A R D S C A T A L OG E D
11 -15.45 N 0 i A Z A R D S C A T A L 0 G E D
12 -12.64 1.34 1.31 -0.29 0.07 Step hazard
13 -9. 84 N 0 11 A Z A R I) S C A T A L 0 G E D
14 -7.02 N 0 IHAZARDS CATAL ED
15 -4.22 N O If A Z A R D S C A T A L 0 G E D
16 -1.41 1.42 1.42 -0.03 0.13 Step hazard
17 1.40 1.42 1.42 0.03 0.13 Step hazard
18 4.21 1.42 1.42 0.10 0.13 Step hazard
19 7.02 1.42 1.41 0.17 0.13 Step hazard

1.63 1.62 0.20 0.34 Slope hazard
20 9.83 1.42 1.40 0.24 0.13 Step hazard

1.54 1.51 0.26 0.22 Step hazard
-I 2 12.64 N 0 I A Z A R D S C A T A L 0 G E D
22 15.45 1 0 ]1 A 7 A R D S C A T A L 0 G E D
23 18.26 1.60 1.51 0.50 0.23 Step hazard
24 21.07 N 0 f A Z A R D S C A T A L 0 G E D
25 23.88 N 0 1 A Z A R n S C A 'r A L 0 G E D
26 26.69 N 0 i A Z A R D S C A T A L 0 G E D
27 29.50 N 0 f A Z A R D S C A T A L 0 G E D
28 32.31, N 0 I ,A Z A R D S C A T A L 0 G E D
29 35.12 N 0 II % Z A n D S C A T A L 0 G E D
30 37.93 N 0 I A Z A It CATA L ED
31 40.74 N 0 1 A Z A It D C A T A L 0 C E D
32 43.55 N0 II Z A R 1) S C A T A L 0 G E D

v,~



,R - 149

7.2.2.6 B=0.85; Slope Threshold=25

7.2.2.6.1 5 Degree Slope ................................. 150

7.2.2.6.1 10 Degree Slope ................................. 150

7.2.2.6.2 15 Degree Slope ................................. 151

7.2.2.6.3 20 Degree Slope ................................. 152

7.2.2.6.4 25 Degree Slope ................................. 153

7.2.2.6.5 30 Degree Slope ................................. 154

7.2.2.6.6 35 Degree Slope ................................. 155

7.2.2.6.7 40 Degree Slope ................................. 156

mj

::.:

,* .%1

'4

.2;'.



150
Imput li.' PfLLOPE...5.23.83

r~,C ..sC .e. nieu. ui. it 1963 q,.t.. mu. 24039:15

1 33 POOCLI PARAYIE11ZS
1,191cII FILTER cocri II.ltT 0.23
S1LOVE FILTER COF.FFICIkMIT * 0.5
LEVEL. GROUND STEP TIISHOLD 0.23 MTrEU
SLOPT THmtEQHOLD *25.00 0ECAEES

2.0.

0.0. . . .mub. k.y:

I . . . 2 - oh.eepr.LT. I.S.

NO AMPLORCATILAED WISSCAN

inu il.: PEL.NLOPE.m.%31

imc 1..e Dle. W. AFUG Cm 198 SV.,.. tin. 2*:39,3

33M0OTLI PARANMrERS
A S~~ePE ITi FLT21 COEFITCINT 0.1

LE E 4.0111 ,-1i Iem.sIe . Oct I 1.S11411- 1 emmemcs

2.0

I~e ~( y I.

2 .1 I --

11 .AAR CAAOE T-- qCeAR. .Ir T.13
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V* Input file: NDL.SLOPE.15.25.85
File Creation Date Th1U. AUG 11 1983 System time 20:40:29

P I'IODELI PARAMETERS **

IEIGIIT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.85
LEVEL GROUND STEP "rIIIIESIIOLD 0.25 METERS
SLOPE THRESHOLD 25.00 DEGREFS

2.0 +

1.0 +
.X vs. Y for

I .. hazards of
I 4.• 5 scan' I
I 4

0.0 + 4 Number key:
I 4 I -- Insufficient data
I .. .I 2 -- Furthest return .LT. 1.5m

V,, I .. .3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
I .6 -- Bad data

-2.0 +
----------------------------------------------------- > x

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L O G E D
5 -32.31 N 0 A Z A R D S C A T A L 0 G E D
6 -29.50 NO HAZARDS CATALOGED
7 -26.69 N 0 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N O H A Z A R D S C A T A L O G E D
10 -18.26 N 0 f A Z A R D S C A T A L 0 G E D
11 -15.45 N 0 IAZARDS CATAL GED
12 -12.64 N 0 I A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 I A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 I A Z A R D S C A T A L 0 G E D

15 -4.22 1.84 1.83 -0.13 -0.08 Step hazard
16 -1.41 1.84 1.84 -0.05 -0.06 Step hazard
17 1.40 1.84 1.84 0.05 -0.08 Step hazard
18 4.21 N 0 H A Z A R I) S C A T A L 0 G E D
19 7.02 1.84 1.82 0.22 -0.08 Step hazard
20 9.83 1.84 1.81 0.31 -0.03 Step hazard
"21 12.64 2.25 2.20 0.49 -0.04 Crosspath hazard
22 15.45 N 0 I A Z A R D S C A T A L 0 G E D
23 18.26 NO HAZARDS CATALOGED

i7 :, 24 21.07 N 0 H A Z A R D S C A T A L 0 G E D
25 23.88 N 0 I A Z A R D S C A T A L 0 G E D
26 26.69 N 0 f A Z A R D S C A T A L O G E D
27 29.50 N 0 1 A Z A R D S C A T A I. 0 G E D
213 32.31 N 0 If A Z A R I) S C A T A L 0 G E n
29 35.12 N 0 II A Z A H I) C A % % L 0 G E D$' '30 37 .93 N 0 II ,\ Z A It 1) .1 C ,A T .A L 0 G E D
31 40.74 N G II A Z A II ) C A 'r A L 0 G E D

32 43.55 N 0 )I Z A, ,), C A T A L 0 G E D

,'%I
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Input file: MDL.SLOPE.20.25.85
File Creation Date :TIM. AUG It 193 System time 20:41:19

IIEICHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.115
LEVEL GROUND STEP TIIIESIIOLD 0.'5 METERLS
SLOPE THRESHOLD 25.00 DEGREES

2.0 +

1.0 +
I X vs. Y for
I . .... h z-rds of
I .44'5 .cann I 

1 4
0.0 + 4 4 Number key:

I . .I -- Insufficient data
I . .2 -- Farthest return .LT. 1.5m

3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
6 -- Ind data

-2.0 +
-------------------------------------- > x

0 i 2 3 4 Points off scale: 0

AZ I UT' (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L o G E D
2 -40.74 N O R X Z A R B S C T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 If A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 H A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N O H A Z A R D S C A T A L O G E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
11 -15.45 N 0 H A Z A R D S C A T A L 0 C E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 1 A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 I A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 I A Z A R D S C A T A L 0 G E D
16 -1.41 1.51 1.51 -0.04 -0.15 Step hazard

1.84 1.84 -0.05 -0.07 Step hazard
17 1.40 1.51 1.51 0.04 -0.14 Step hazard
18 4.21 1.53 1.53 0.11 -0.05 Slope hazard
19 7.02 1.51 1.30 0.113 -0.14 Step hazard
20 9.83 1.51 1.48 0.26 -0.15 Step hazard

1.84 1.81 0.31 -0.07 Step hazard
21 12.64 1.84 1.79 0.40 -0.07 Step hazard

2.04 1.99 0.45 -0.01 Step hazard
2.25 2.20 0.49 -0.01 Crosspath hazard

22 15.45 N O H A Z A R D S C A T A L 0 G E D
23 18.26 N 0 i A Z A R D S C A T A 1. 0 ; E D
24 21.07 N 0 1 A Z A R D S C A T A I. 0 ; E D
25 23.88 N 0 I A Z A R D S C A T A I. 0 (; E D
26 26.69 N 0 I A Z A R D S C A T %I. 0 G; E D
27 29.50 N 0 I A Z A 11 D S C A T . I. o (;E D
2B 32.31 N 0 I A Z A R D C A T .1. o , E D
29 35.12 N 0 I A Z A R 1) S C A T, I. 0 t; E I)
30 37.93 N 0 II A 'I t , I) S C % T \ I. o V E 1)
31 40.74 N 0 II -% Z II 1) S C % ' 1 I. 0 C I.' 1)
32 43.53 , 0 I, Z . It 1) : T I. ,E I)

I-, ZI
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Input file: MDL.SLOPE.25.25.85

File Creation Ote : THU. AUG 11 1983 System time 26-:41,4

m ? IODELI PAMAM'1ETRS a"

HEIGHT FILTER COEFFICIENT s 0.23
SLOPE FILTER COEFFICIENT 0.85
LEVEL GROUND STEP THRESIIOLI) 0.25 KtIS
SLOPE THRESHOLD * 23.00 DEGREES

2.0

1.0 .*

X Va. Y for
I •. .htzards or

. 4 . all'

0.0 . :I:I. .Number key:
:3 . I -- Inmufflclen! daIta

"2 -- Firthemlll return .LT. 1.5m
3 -- Slope hazard

I . . 4 "- Ntep hazard
-1.0 .5 -- Croespath hazard

6 -- Dad data

' .0 .

1 2 3 4 Points off scale: 0

AZ I PfCrtll (d.g? RAIE X Y 7. IIARAID iYrP.
- -43.56 N 0 I A Z A R D S C A T A L OGED
2 -40.74 NO It A Z A R D S CATALOGED
3 -37.93 N 0 1 A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L O G E D3 -32.:31 N 11 11 % Z A it I) N C A T A L O G F D
6 -4.. . N I) i .i:I) N A 'r 1 . 4; r, t

7 -26.69 NI1) I Z ItI1) CA rA L 0G ED
8 -23.18 N 0 1 A Z A R D . C A T A I. 0 G E D
10 -18.26 N I) II A Z A It D s C A r ,A I o i; F 1)
II -13.43 N 0)I) A AIt 11, N C A T A I.. hG D
12 -12.64 N1 O If A Z A It O S C A T A L 0 G E D
13 0 A Z A R D C A T A L 0 G E D
14 -7.02 N 0 I A Z A R D S C A T A L 0 G E D
Is -4.22 1.T6 1.76 -0.13 0.07 Slope hazard

..4 1.l.1J -0.14 0.11 Slope I.zard I
16 -1.41 1,114 1.114 -0.013 0.12 Slope hazard
17 1.40 1.93 1.93 0.03 0.19 Slope hazard
In) 4.21 1.5. 1.53 0.11 -O.05 Slope hazard

1.76 1.76 0.13 0.07 Slope hazord1.04 1.83 0.14 0.11 ,lope hazard
1.95 1.94 0.14 0.14 Slope Inznrdi

19 7.02 1.53 1.32 0.19 -0.05 Slope hazard
1.58 1.57 0.19 -0.15 Step hazard
1.63 1.64 0.20 0.00 Slope hazard
1.76 1.73 0.22 0.01 Slope hazard
1.114 1.82 0.22 11.11 Slope ha"ard

1.95 1.9. 0.24 0.14 Slope hazard
20 9.13 N 0 1 A Z A R D s C A T A L 0 G E D
21 12.64 N 0 HIA Z A It D S C A T A I. 0 G E D
22 13.45 1.72 1.66 0.46 -0.01 Step hazard
2:1 1 I.26 NO II Z A RI ) s C A T A L o ( E D
24 21.07 N o if Z A R 1 C0 A A T A L 0 G E 025 23.80 NO II A Z A R D S C A T A L 0 G E D
26 26.6) N 0 If) A Z A R n -, C A T A L 0 C E D
27 29.30 "I %tl Z Iit 1) C A T A L 0 ,; E D
201 12.31 "l ) II NA I1 D S C T A I 0) C F )

",:;it :7. 9:1 3 i) II \ / I ) C A ,\ \ 1. 0 F.: I
,1 40.74 N t) i A Z A It 1) S (' A T A G. c E D
3l2 4:1.55 -1 I) II / II It 1 4: T 1 I. 0 FI . It

as'4
.'.

%

N%

e~l.4

.. .', , . '.-'. -v '.' . - " ,' ,' , ,'- . -; -\ ' .- .'. - '. - ' ,'- . ,, ' -' ', ' ' ['- '- .'. '-' ..' : - ',', - ' - ,,_ .. . - - . " "- - -
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Input tfile: IDL.SLOPE.30.2.68S
FIle Creation Date : THU. AUG It 1983 System time 20:42:12

M2 ODELI PARA/ERTIS as
HEIGHT FILTER COEFFICIENT * 0.23
SLOPE FILTER COEFFICIENT - 0.85
LEVFl. GROUND STEP THRESIIOLD * 0.25 METERS
SLOPE THRESHOLD = 23.00 DEt mE-

retr.... .5

-1 ;I.0 * hzr-2.0

AZI.,,. .. g ANCEX ,, .H for

I NO ,AZA DS C T erd of! ' ., i44+44 4. .nea
4_NO.CATALO4 4D

0.0 4 433 NuOber key
S4 4 Insufficient date

4 2 -Frthest return LT. .m
S1.40-.24 - Slope hazard

I. . -4 -. Step hazard
- 4.0 . t3.-0 Croepoth hazard,.., I6 -- Bad data

1.,... tL -200. Se h0-- - .---------- ------ . .---- ----------.

1r '.2 40 1 2 1 . Points err Seelo: ea

AZIMUTH (dog) RANCE X Y Z HAZARD TYPE
1 6 43.36 1 . H A Z A R S C A T A L 0 C E D
S -40.74 1 0 1.4 A - S haALDI- "3 -37. 93 N 0 1I A Z A It D S C A T A L 0 C E D

4 o33.t3 1.0IA Z A 0 0 S C A T A L r C 9 D
3 -32.31 . 0 11 A Z A p 1 zard

.8 -4.30 M 0 If . Z 0 10 C A T A L 0 D
0 -l.626 0 11 A Z A 1 D S C A T A L 0 E D

a1.70 3 f %z% 1.7 0.1 0.A 1 p hC rD

"9 -1 .02 N 0 1. Z A It It S C A T t. 0 h 'r D

14 -15.45 K 0 t A Z A R D S C A T A L 0 E D12 -12.64 MNO HA ZA R DS CA TA LOG E D

13 -9.84 2.40 1.38 -0.24 -0.06 Step hazard
1.64 1.0? -0.:17 0.00 Step hazard

14 -7.02 .40 2.37 -0.17 -0.06 Step hazard
1.61 1.60 -020 0.04 Step hazard

13 -4.22 1.40 1.4i -0.10 -0.06 Step hazard

16 -I1.41 1.40 1 .40 -4).03 -0.06 Step haZard

,.61 1.61 -0,04 0.04 Step hazard
17 1.40 .40 I .40 0.03 -0.06 Step hazard

1.66 1.66 0.04 0.13 Slope hazard
1.73 I..70 0.04 O. 1 Slope hazard.li2 I.1 12 0.04 0.25 Slope hazard

t0 4.21 N,40 1.40 0.O0 -0.06 Step haCTrd
1.66 1.65 0.12 0.13 Slope hazard

73 72 0.:13 0.A18 Slope hazard19 7'.02 1.40 1.39 0,1 7 -0.06 Step hazard
.60 1.9 0.20 0.00 Step hazard

20 9'.13 :.40 1.311 0.1-4 _0.06 Step hazard
.60 137 0.27 0.00 Step hazard

21 12,64 1.40 1.37 0.31 -0.06 Stop hazard
+,1.150 1.56 nt.35 0.00 Step hazard

22J 15,. 1.40 1 .33 (t-:17 -0.0)6 Step hnz.ard
1 .1!2 I1.76 1t,49) 0. 13 Step hazard

23 11 . 6 7, 1 4 0.49 -0.01 Step ha zard
1 .I.73 1.66 0.55 -0.01 Crowepnth hazard.-.. 24 21.07 N 0 R ,A Z A R D S C A T A L 0 C E- D

i -,2,) 23.111 fl o 11 .% z A It 1) s C A T A L 0 C R D
L'." 6 21-, 69, ,0 If % Z A It 1) S C A Tr A L 0i G E D

" +27 29..31 4 O [1 A Z A R D S C A T A L 0 C E D
S20 3,2.1 . 0 If A Z A it D S C A T A L 0 G E D

L 9 35.12 4 0 H A Z A R D S C A T A L 0 C E D
, 30 37. 91 3 4 It I A Z A R D S C A T A L 0 C E D

:) "1 40-114 14 0 :11 A\ 7 A I1 0 S r A T A L 0 C E D
" 32 4*1. ,- 55 l II N, Z A. K 0 C A T A L 0 C E D

"%-% -

-.
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Input file: KDL.SLOPE.35.25.85
File Crest Ion Date THU. AUC II 3983 System time 20:42:48

* ,- 5 MODELi PARA'ETERS to
IIEICHT FILTERl COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT - 0.83
LEVEL GROUND STEP THRESHOLD * 0.25 MLTERS
SLOPE THR SIOLD = 25.00 DEGREES

2.0 •

1.0
X vs. Y for

4I .. 4 . hazarda of

.4 3333.
0.0 * 3 33 Number key:

I 4 43 I -- Inaufficient data
-" I 33 . 2 Furtheat return .LT. 1.5m

I -. . ... 3 Slop* hazard
4 -- Step hazard

-1.0 5 -- Croaspath hazard
6 -- Bad data

-2.0.

4,)I I 2 3 4 Points off clep:

AZIMUTH (dea) RANGE X Y Z HAZARD TYPE
I -43.:, NO HAZARDS CATALOGED
2 -40.74 NO II A Z A R D S CATALOGED
.3 -:17.9:1 N 0 1 A Z A R I) S C A T A . 0 C E D
4 -13.: N 0 II A . A II S A T A I. 0 G E
3 -:32.1 N 0 1 A Z A It 0 S C A T A L 0 G K D

5-.30 NI ) I A Z A It D S C A T A LO C E D
7 -26.69 N o i A Z A It1,) S C A T A L 0 G E D
9. -TI.filli N 0 11 A Z A It 1) S C A T A . 0 G E 1)

10 -311.26 . 0 11 A Z A n S C A T A L 0 C E O
I1 -15. 45 N o 1i A 7 A R D S C A T A . o C E D
2 -12.64 0 it 4 Z A R D S C A T A L 0 GE D
13 -4.314 .:14 1 .32 -0.23 0.07 Slope hazard

,.-. 1 .34 -0.27 0.17 Slope hazard
I .63 .(,(t -0.211, 0.18 Slope huoward
1 .77 .73 -0t.3U0 0.23 Slope hazard
1 .112 1.79 -0.31 0.27 Step hazard
I .. 1-, .79 -0.31 0.27 Slope hazard

14 -7.02 .30 1.29 -0.16 -0.06 Step hazard
I .56 1.33 -0.19 0.17 Slope hazard
1.63 1.61 -0.20 0.23 SIop* hazard

13 -4.22 1.31 1.31 -0.11 0.04 Step hazard
if -, .41 ,.34 1.,4 -0.03 0.07 Slope hazard

1.:"(1, 1.36 -0.04 0.17 Slope hazard
.6: 1.62 -0.04 0.23 Slope hazard

17 1.40 1.36 1.36 0.04 0.17 Slope hazard
I.6' 1.62 0.04 0.23 Slope hazard
1.72 1.72 0.04 0.30 Slope hazard

111 4.21 1.31 3.51 ).I 0.12 Slope hazard
1 .16 1.56 0.11 0.18 Slope hazard
1 63 1.62 0.12 0.23 Slope hazard
1.72 1.72 0.13 0.30 Slope hazard
1.132 1.112 0.13 0.28 Slope hazard

19 7.02 N to n .A . A R D S C A "r A L 0 C E D
20 (1) :1 I 1 1.16 0.20 -0.16 Step hazard

1 .621 I .24 0t.21 0.01 Step hozard
3.36 1.34 0.27 0.17 Slope hazard
1.S3 1.60 0.28 0.23 Slope hazard

"1 12. 64 '1It 1 A z. A I i S C A "r A L 0 C E D
22 13 .45 , 1 If A Z ,A It 1) S C A T A L 0 G E D
23 111.26 1.61 1.53 0.30 0.07 Step hazard

1 75 1 .66 0.33 0.07 Croaspath hazard
24 21 .1)7 NI II A Z A ft D S C A T A L 0 C E D
25 21 .IlII N) II AiAII)S CATALOGED!7- 2,h 26. 5W1 to If ,A 7 A It I) .S C A T A L 0 C E D
27 34't N I IA Z A I) C A T A L 0 G E D

2 1 12111 N If A Z 1A It 1) C A "r A I.0 K P n
2+ .. 2 N .3 II A Z % It It S C A T A L 0 G F D

l 1 1 I ) II A N It I . A T A L 0 C .
'11 $4, 71 1) If N / . it 11 *4 I: A T A 1. 0 G K 11Z q : '1+ ! I A it 1I S C A T A L 0 G E.' D

--. -r%
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Input file;: DL.SLOPE.40.25.85
File Creation Date : 711.U AUG Ii 1983 System time 20:43:22 156VA MODEL) PARAMETERS Z

iiF IlIrr FILTF.R COEFFICIENTr - 0.25
SLOPE FILTEiI COEFFICIENT * 0.85
LEVEi. GROUND STEP.1 TIIIISIIOLD * 0.23 METERS
SLOPE T'IIHESI-IOLI 25.06 DECREES

2.0 *

1.0.

I .. X vs. Y for
I •. .•.. hazards or
I 4 4 acon s I
i 43433

0.0 43333 Number key:
I . 44 3 3 I -- insufficient data

3 Slope hazard
I .. 4 -- Step hazard

-i.0 * S -- Crosapath hazard
I 6 -- Bad data

45 I

-2.0.

0 t 2 3 4 Points off scale: 0

AZiHIirl (deg) RALNGE X Y 7. HAZARD TYPE
I -43.56 N 0 It A Z A R D S C A T A L OG E D
2 -40.74 N 0 1 A Z A R DS C A T A L 0 G E D
:i -37. :1 NI 0 1 A Z A It 1) S C A T A L 0 G E D
4 -:33.13 N1 M ) A Z A I S C A T A 1. 0 G E D
S -:21

.  
N A Z A SII C A T A L 0 E D

6 -29.A NZI A 1 I1) 'S C A T A IL 0 . F 1)
7 -. 69 II A Z A It D S C A T A L 0 G E D
a -23.88 N 0 I A Z A R D S C A T A L 0 G E D
9 -21.OR N 0 I A Z A R D S C A T A L O G E D
10 -18.26 ri O H A Z A R D S C A T A L O G E D
II -1.43 N 0 11 A Z A R D S CATALOGED
12 -12. 64 I .26 I .21 -0.28 -0.07 Step hazard

1.34 1.31 -0.29 0.07 Step hazard
in -9.114 1.47 1.43 -0.25 0.22 Slope hazard

J.67 J1 63 -4.29 0.29 Slope hazard
1.72 4.10 -0.29 0.31 Slope hazard

14 -7.02 1.47 1.46 -O.IO 0.22 Slope hazard
IS -4. 2"2 .47 1.47 -0.II 0.22 Slope hazard

1.67 I.67 -0.12 0.29 Slope hazard
.72 1.72 -0.13 O.31 Slope hazard

1i6 -I .41 1 1.30 -0.03 0.03 Step hazard
1 . lU7 1.37 -0. 03 0.12 Slope hazard

I .47 1 .47 -o1.04 0.22 Slope hazard
.54 .33 -0.04 0.23 Slope hazard
.7') .:1' -0.04 0.28f1 Slope hazard

I .7 .(,7 -0.04 0.30 Slope hazard
17 1 .10 1 .30 1 .30 0. )3 0.03 Step hazard

: :17 o.03 0.42 Slope Iaz.rd
I.47 1.47 0.04 0.2- Slope hazard
I 53 1.53 0.04 0.26 Slope hazard
.39 .711 0.04 0.29 Slope hazard
. .63 0.04 0.34 Slope hazard

in 4. 1' 1 .3 1o .3I it. 10 (0.143 Step hazard
1 .:17 0.1(0 0. 12 Slop. ha'zrd
I. ,7 1 .47 It. II 0.22 Slo pe Iazrd

1 .3 3 ((t11 0.26 Slope hazard
VS (.5(i (1.2 0.2

)  
Slope. Iazurd

.1 . l ). :_12 0.34 S lo e )1" hazard
19 7' W :) .29 (.16 0.03 Step hazard

I 1 :6 t 17 0.12 Slope hazard

.- 7 1.46 0. 111 0.22 Slope haz r,-l
, 1) 1.37 0. 1) 0.211 Slope hazard
1 ,I I . 6," 0. 20 0.34 Slope hazard

1 72 1 .71 O.21 0.:12 S I o pe hazard
20 .0:1 1 .:il 1.211 0.22 0.03 Step hazard

1 .:17 1 .:3 0.23 0.12 Slope hazard
47 1.43 0.25 0.22 Siope hazard

4 . 2i 0.26 0.22 Step hazard
21 12.64 1.34 .50 (.34 0.23 Step hazard
22 13.43 1 4 ,411 0.41 0.23 Step hazard
23 IU.26 .37 ,31 0.43 0.11 Step hzmard

160 1.31 it.50 0,23 Step hazard
24 21 .$t7 N O R A Z A R 1) C A r A L C F. )"

4 25 23.fill t I A Z. A R D C (A " A L u G D
in 26 26.69 NO R A Z A R DS CA T A LOG E )
_ 27 29.50 N 0 H A Z A R 0 S CArA LOGED

28 32.31 NO ) A ZARnS CATA LOGE!)
2 :15. 121 Z % R 1) c A r A I. 0 E D
3"4) 37 93 4 1) 11 A Z AII I) S C A T A L 0 G E D
.31 40.74 NO II Z A It D S C A T A L 0 G E D

3:12 4:1.3 it A 7 A I D S C A T A L 0 G E 0 %

'"(4 > -,- ' ' "'. o "- ... - . . . -,, . . - - . . - .. ..

C. - G . =k ; :: . . : . . .;. j _. . . ...- .,: .,:: : ... . . . . .,. . . . . . . .-.
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-"C."

7.2.2.7 B=0.80; Slope Threshold-25

7.2.2.7.1 5 Degree Slope ................................. 158

C 7.2.2.7.2 10 Degree Slope ................................. 159

7.2.2.7.3 15 Degree Slope ................................. 160

7.2.2.7.4 20 Degree Slope ................................. 161

7.2.2.7.5 25 Degree Slope ................................. 162

7.2.2.7.6 30 Degree Slope..............................163

7.2.2.7.7 35 Degree Slope ................................. 164

7.2.2.7.8 40 Degree Slope ................................. 165

.L 2!

4% ° . ,
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Input fie: MDL.SLOPE.05.25.RO 9t 0F- FIlIe Cresi to I ) o :t n TIMl. ,A114; 1 1 19133 S yvt,'m time 20:47:27-"

P1 4 ODI.I. 1 I'ARAfI''ERS **

IIEI cirr F I L'':II COEFF I CI ENT = 0.25
SI. 'E FILTi,'II Coi.I,''ICIVI-'NT = 0. 80
I"VEL (IOUfI) 'I':I "l{IK.-:llII D : 0 .25 METF S
-sI V-OI'0I1 : .iI).D 25.00 DE(;IIEE:S

2.0 +

III

1.0 +

X vs. Y forI . . .. ha .rds of

0.0 + Number key:
I -- Insufficient data

I .. .I 2 -- Furthest return .LT. 1.5m
'..,I .. .3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspai h hnzard

6 -- Bad data

-2.0 +
S------------------- > x

0 1 2 3 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

.:--

-p.-,

a6

%
_ p - - • - mm lkIlll IIII IliMl llll dldm IFIIIl'l b m Id m m m a %B m I
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Input file: RDL.SLOPE.I0.25.80
File Creation Date :11U. AUG 11 1918 System time 20:48:06

*.i MODFLi I'ARAMETEL S *.*
liEIGilT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFvICIiENT = 0.o80LEVEL GROUND ST'EP TE.SII,OL) 0 .25 M!ETERS
SLOPE TIIRESHIOLD 25.00 DEGitEKS

2.0 +

X vs. Y for
I . . h . ~.niazards of'
I 4. -Call
1 '4

0.0 + 4 Number key:
4 I -- Insuffieient data.

I ,". " 2 Ftt"t1est return LT. l.Sm
I .• .•.,3 -- Slope hazard

-1.0I .. . 4 -- Step hazard= ,"- - I . 0 + 3 - 'r o s s p l hl ] h a z a r d "
€'. I ~6 Ba13 d daina'-'-

-2.0 +

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z 1ATARD TYPE
i -43.56 N 0 A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 C E D
3 -37.93 NO HAZARDS CATALOGED
4 -35.13 N 0 A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 C E D

11 -15.45 NO fA ZA RD S C A T ALOGE DI
12 -12.64 N 0 1A ZA RDS C AT ALO0G FD13 -9.84 N 0 I A Z A R D C A T A . 0 (; E D14 -7.02 1.97 1.96 -0.24 -0.17 St,p hT:.ard
15 -4.22 1.97 1.96 -0.14 -0.17 Step h:zaird
16 -1.41 1.97 1.97 -0.05 -0.17 Slp hazard
17 1.40 1.97 1.97 0.05 -0.17 Step hazardI
ill 4.21 1.97 1.96 0.14 -0.17 Sep hnzarll d
19 7.02 1.97 1.96 0.24 -0.17 S1 op hi:zard
20 9.83 1.97 1.94 0.34 -0.17 Stop ):zard
21 12.64 1.97 1.92 0.43 -0.17 Step hazard
22 15.45 N 0 H A Z A R D S C A T A L 0 G E I)
23 18.26 N 0 I A Z A R D S C A T A L 0 G L- 1
24 21.07 N 0 H A Z A R D R C A T A 1. 0 G E D
25 23.88 N 0 I A Z A R D S C A T A L 0 G E 1)
26 26.69 N 0 I A Z A R D S C IN T A 1. ) C 1. I
27 29.50 N 0 I A Z A R D S, C A T A I, o (;I. K)
20 .32.31 N O I Az D C , T .\ I. i t;I:
29 35.12 NO II A Z A R I C A T % I. ; I: I)
-0 , IN7.9 0 A Z A IDS ,\T\.';I.:
31 4.0.74 N 0 1 A Z A II). (:1 ) S N T I. ) . I
32 43.55 N 0 II A 7. , I D S C \ T A I. i r: It

-%',

i.U.

: .'-
PiZ'Z'.: , wg g,.. . ¢.'," '

.
....... ;:q...''''.,,'," i ,;' . .",> ,- .' . .- .\
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, Input file: !DL.SLOPE.15.25.80

FliIo Creationt Date : THU. AUG II 1983 Sy.qtpm time 20:48:46

:POI)EL1 I'ARAIET F.RS
HEI MIT FILTER COEFFICII':CN" = 0.25
SLOPE FILLTEli COEFFICIE'I = 0.1 ft)
LEVEL GROUND STEP TIIES0I.'ll.l) = 0.25 METERS

SLOPE TIIIFS..IIOLD 25 I 00 :IFS

2.0 +

2.0 . .~

,1.0 +
Xvs . Y for

I . . . . .hazatrds of'

:" I . 3 5 . li a *S I
3.

0.0 + 3. Number key:
I 4 3. I -- Insufficient data

I "2 - Furithest return .LT. 1.5m

I ..- Slope hazard
4 Step hazard

-1.0 + 5 -- Crosspath hazard
6 -- lin ,latin

"'" '"2.0 +

--- ------------------ --------------- x

0 1 2 3 4 Points off scale: 0

AZIMUTHI (deg) RANGCE x Y 2 HAZARD TYPE
i -43.56 N 0 H A Z A R D S C A "F A L 0 C E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 C E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 A Z A R D S C A T A L 0 C E D
5 -32.31 N 0 H A Z A R D S C A "r A L 0 G E 1)
6 -29.50 N 0 I A Z A R D S C A T A L 0 G E D
7 -26.69 NO HAZARDS CATALOGED
8 -23.88 N 0 H A Z A It D S C A T A [. 0 C E D
9 -21.08 N 0 H A Z A R D S C A " A L 0 G EI )

10 -18.26 N 0 H A Z A R D S C A "r A L 0 G E 1)
II -15.45 N 0 H A Z A It D S C A T A L 0 G E D
12 -12.64 N 0 H A Z A It 1) S C A T A I. 0 C E D
13 -9.84 N 0 If A Z A [I D S C A T A L 0 G E 1)
14 -7.02 1.40 1.39 -0.17 -0.24 Step hazard
I5 -4.22 1.88 1.87 -0.14 -0.01 SlI ope hazard
16 -1.41 1.80 I.8-8 -0.05 -0.01 S1 ope hazard
17 1.40 1.88 1.83 0.05 -0.01 Slope hazard
in 4.21 N 0 H A Z A R D S C A T A 1. 0 G E D
19 7.02 1.88 1.837 0.23 -0.01 , ope hazard

20 9.83 I.88 1.85 0.32 -0.01 lope hazard
21 12.64 2.25 2.20 0.49 -0.04 (:ro.-spiith hazard
22 15.45 N 0 f A Z A R I) S C A Tr A . 0 G E D
23 18.26 N 0 H A Z A It D S C A T A 1. 0 C E 1)
24 21.07 N 0 H A Z A R D S C A T 1I.0 D
23 23.88 N 0 II A Z A R I) S C A T 1I. 0 G l 1)
26 26.69 N 0 If A Z A ItD S C A T A1I. 0 C EI 1)

27 29.50 N 0 II A Z A It I) S C A T 1 I. 0 4: E I)
20 32.31 N 0 If A Z A It D S C ,I 1 I. ( C K 1)
2) 35.12 N 0 II A Z A I1 D S C \ T % I. t (; I' 3)
:10 37.93 N 0 If A Z A It 1) S ( I T 1. 1l ; II)
31 40.74 N 0 II A Z A II I) S C A T \ I. t 1 I: It

21 43.55 N 0 II A Z A It 1) "T \ I t I

%I'%

[ * i. .-. *4 ..

* £A2,LA,.1
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Input file: RDL.SLOPE.20.25.8e
File Creation Date : Tti{. AUG 11 1963 System time 20:50:22

sa MOnWLI PARAErLS as
IIV.ItT FILTFJ1 COFFI.:NT = 0.25 -.

" t.'EVV3I. (;ROIJIl) SI"TP1 TIORFS1IIOLD =0.23 PfMI'R "

1.411E TIIRF.IISLD 23.00 DECR.FS

2.0.

I ..
1.0 .

, ,.. . Y for
= I • . . hazards "f

I . 443 .,can I
i . 33 4.

0.0 . 33 4 4, Number key:
I . . I -- Ilnxii" clent data

I 4 -- sl,'pe }l&*A.rd

-1.0 . - oampnlh hazard, , I 6 - fin~d d*A, ;

-- - - - - - - - - -- - - - - - - - - - > x

0 5 2 3 4 Points off Peale: 0

AZt mrT (dog) RA1CE x Y Z WA7D TYPE
I -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 I O A Z A R D S C A T A L 0 G E D

. 3 -37.93 N 0 11 A Z A R D S C A T A L O G E D
4 -35.13 N O I A Z A R D S C A T A L O G E D
3 -32.31 N 0 If A Z A R D S C A T A L OG E D
6 -29.30 I 0 If A Z A R D S C A T A L 0 C E D
7 -26.69 N 0 II A 7. A It 0 S C A T A 1. 0 G E 0
a -23.1111 Io 1AZA IDS CATA LOGED
9 -_.0 11 0 I AZA It 0 CATA LOC E D

10 -18.26 f 0 If A Z A I D S C A T A 1. 0 G E D
1, -13.45 NO H ZARDS CATALOGED
12 -12.64 N 0 11 A Z A R D S CATALOGED
13 -9.84 NO 11A ZA R D S CATALOGED .
14 -7.02 N 0 11 A Z A R D S C A T A L 0 G E D
is -4.22 N O H A Z A R D S C A T A L O G E D
16 -1.41 1.53 1.53 -0.04 -0.06 Slope hazard

I .84 I .14 -0.05 -0.07 Step hazard
17 1.40 1.43 1.43 0.04 -0.12 Slope hazard

1.33 1.,3 0.04 -0.06 Slope hazard
I.D4 I.84 0.05 -0.07 Step hazard
2.04 2.03 0.05 -0.01 Step hazard

to 4.21 1.43 1.41 0.11 -0.12 Slope hazard
1.47 1.47 0.11 -0.10 Slop. haznrd1 .53 .,513 ). ItI -0.03 S;lope hamezrd

11.H4 1.1L3 0.13 -0.07 Step hnzard

19 7.02 1 .,3 1.32 0.19 -0,06 Slope hazard
20 4.113 I.Z3 1.51 0.26 -0.06 Slope lIan.rd

1.(4 ..111 0.:.11 -0.07 Step hazard
21 12. 64 I.114 1.79 0.40l -0.117 K. p hntnzmrl, ~ ~ ~ ~ ~ ~ " 0.4 1.99 1. -4). 0 1 sl %, I..... '_

2.2 2 2.20( 11.49 -0. 11 Cro..pmih hazard22 17.43 N 6) fl A Z A R 1) .!4 C A\ T A L 4) G V. 1) "
=2: I 12' 15 I 7 , t S) C A T A% L 0 1; : )'

,"24 -11.07 N () ;1 1 . t I1 % ) . C A' T A L o) ; FI l)'"
.%23 2-..R i F 0 If .A Z A R D S'. r A 1" ,A L 0 C E D''

69, 2 '€.t 0 if ,A 7. A It D) S C A\ T A L t) C V, D
27 29..30 It 4) II A Z A It 1) . C A T ,A L 1) C I' D
2Hl !:.:1 1 0) it % Z' ,A it | f A , T A% L. 0 4 V. 1) .
'29 3. 12 N' f) II % "Z It It 1) . r %. T ,A 1. 0J C . t)
30l 3i7.93~ "4 11 I It 0 1: A 11 II.: t % 1 . 1) 1; F.: 1),'.
3 1 40,7;4 I ,) If A Z It It 1) !4 4: A T A\ 1. 0) C K" I1)%
31" 4: 3a r; 1 ZI N% " 11 9 C N).4 T A L I) G E 0),

I%

k~i
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Input file: MDL.SLOPE.2$.25.a.
File Creation Dale : THU. AUG 11 1983 S..yst time 20:51:23

a* MODELI PARAMETERS a'
HEIGHT FILTER COEFFICIENT • 0.25
SLOPE FILTER COEFFICIENT * 0.80
LEVEL GROUND STEP THRESHOLD * 0.25 IiT1ERS
SLOPE THRESiIOLD • 25.00 DEGREES

2.0 .

X vs. Y for
I . . hazards of

I 43 . . ,' n s I
313333.

0.0 . 33. Number key:
:: 9'13. I -- lin fflclent data

I 2 -- Furll.al return .LT. .l.
I .. . . . 3 -- Slope hazard
" . 4 -- Stop hazard

-i.0 . -- Crowspalh hazard --
6 --- Inla dalrn.

-2.0
- - - - -- - - - - - - - - - - - - - -> X -

0 I 2 3 4 Points off ,role: 0

AZIMUTH (deg) RANGE X Y Z IATARD TYPE
i -43.56 N 0 I A Z A q D S C A T A L O C , -
2 -441.74 N 0 II t , ),IS C A T A i. 0 G r 1)
3 -:17.9:1 N ) 11 , Z %It 1) S C A T AI. 0 C : 1
4 -33:13 (A U, IA Z.A It1 C AT A 1. 0;E 11
3 -:2.31 N 0 II A Z A It D S C A T A L 0 C E D
6 -29,30 N 0 II A Z A O, Cn D T A i. 0 G E D
7 -2f6. 11 N I II Z I.IItS (:A 1. o : F: 11II -U3 llt l N t0 1 Z /% It T C r% 1. 0 ; vt )1
9 -21.1Oil N 0 11 Z .A t D S C T A I. 0 G E D

10 -18.26 N 0 11 A Z A K S C A T A L 0 G E D
i1 -1354. PI 0 I A Z A R D S C A T A L O C E D12 -12.64 NI 4) If A, 7 A IX 0 S C A T A L 0 G E D ,
13 -9.814 N 0 1 A Z A R D S C A T A L 0 G E D
14 -7.02 1.76 1.73 -0.22 0.07 Slope hazard

4 1.84 1 12 -0.22 0.11 Slop* hazard
13 -4.22 1 .3.1 1 .3 -.011 -0.0 5 Slope hazardS.31i I .511 -0 1. 2 -0.15 SIp hazard

1 .63 1.65 -0.12 0.00 Slope hazard
1.76 1.76 -0.13 0.07 Slope hazard
1.U4 1.83 -0.14 0.11 Slope hazard
2.93 1.94 -0.14 0.14 Slope hazard

26 -1.41 1.653 1.63 -0.04 0.01 Slope hazard
1.76 1.76 -0.04 0.07 Slope hazard
1.84 1.84 -0.05 0.12 Slope hazard

17 1.40 1.76 1.76 0.04 0.07 Slope hazard
1.84 1.04 0.05 0.12 Slope hazard
1.93 1.93 0.05 0.19 Slope hazard

tO 4.21 1.4:3 1.43 0.11 -0.12 Slope hazard
1.47 1.47 0.22 -0.10 Slope hazard
2.33 1.53 0.11 -0.05 Slope hazard
i.a 1.38 0.12 -0.03 Slope hazard
1.62 1.61 0.12 -0.01 Slope hazard
1.76 1.76 0.13 0.07 Slope hazard
I .I!1 1.11: ( I. 14 0.11 S lope hazard
1.95 .94 0.14 0.14 Slope hazard

19 7.02 2.43 1.42 0.333 -0. 12 Slope hazard
1 .47 1.46 0. If) -0.10 Slope hazard
1 -3 .' 1 -12 0.19 -0.05 Slope I zard

5 I .17 0.1
)  

(0. 15 Slop hmz.rd
1 .67 -' 11.21 4.1100 Slop".. ..... rn"
1 .76 1 .73 0.L2 0.07 Slope hozard
1.84 I B12 0.22 0.11 Slope hazard
1.95 1.9:1 0.24 0.14 Slope hazard

20 9.113 1,7 1.74 0.30 0.07 Slope hazard.3'4 1.11 0 .3l 0.1I Slope hmzard

21 12.64 1.;:4 1.79 0.40 0.12 Slope hazord
22 15.4. 721 1 .(01 0.46 -9.0t Sep hazard2:1 IIt.2E, 2 41 If Z % R I) C A T A I, 0 f; :l)

. 4 21 .017 11 I f Z .A it B c % , r A - 1. 0) G E D2 3 2 3 . l it f) if Nl 7 A \ R ) .< C A T A ,% 0 C

26 2' 04 It 0 C % '/. NIr L ) ; E D27 29.30 I ,1 tl /. I It D C A r A L U G E D
211 32.31 mO li Z i n D S C A T A L 0 C E D
29 35.12 N4 ) H AZ A. 1 D , C A T A L 0 OE D
30 37.93 N 0 H 4 Z C R S C T A L 0 G E D
31 40.74 N 0 H A Z A R D C A. T A L 0 C E D
12 43.3 5 4 I) 1I. Z i r lflS C A T A I. 0 C F D

• oi
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Impel file: MDL.SLOPE.30.25.8,

, File Creation Dole : THU. AUG II 1983 System time 20:52:05

em MODELI PARAN*lED tO.

HEIGHT FILTER COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT - 0.80
LEVEL GROUND STEP THRESHOLD * 0.25 METERS
SLOPE THRESHOLD a 25.00 DECREES

2.0

L3..
X ye. Y for

I . . 5" .. haz rd. of
34434 c n
3 43.1, 0.0 3 433 .Nuber key:,

','". 3443 1 - Insufficient data '
• , I 4 2 -- Furthest return .L'T. I.3m '

%', I 3 -- Slope hazard .-

I . . .4 -- Step hazard
-1 .0 *..3 -- Croaspath hazard

I . . 6 -- Dad data

-2.0.
---------------- ' X

0 I 2 :1 4 Points off srale: 0

AZ I HIM (de) RANGE X Y Z IiATARD TYPE
I -43.36 N 0 A Z A R D S C A T A L OG E D

N 2 -40.74 0 1 .Z A R1) S C A T A L ) CG E D
: -37.93 N 0 A Z . R D S C A T A L 0 G E D
A -33.13 NO 1 A Z A R D C A T A L O G E D
5 -:12.31 N 0 II A Z A It I) C A T A L o G E D

a' 7 -26.69 N5 O 33 4 7.A D S C A T A L 0 G E D6 -26.9.0 M 0 If A\ Z A R D) S C A T ,A L. 0 C E D

0 -2..111 N ) il A z A I U s C A T A L 0 G E D
9 -21.08 N 0 II A Z A H I) S C A T A L 0 G E D

10 -,8. 20 NO I A Z, A RDS CATA . 0GED
i. -15.43 NO 1 ,AZ ,ADS CATAL OCED
12 -t2.64 NO if A. -t.5 I T I) A 1. O G . d
i3 -9.114 3.43 1.431 -0.24 39.42 Slop hl zard

I .3 35 1.33 -09.27 41.405 Si.'p hazard
i .1%4 1.111 -1.0I3 0.19 Si-p hoaard

14 -7.02 1.43 1.42 -0. 10 0.02 Slope lIna.ned
I .41 t .60 -49. 2(9 0.104 Ste-p hz
I1.73 1 .71 -9.23 it. 17 S I;p . .nrd

13 -4.22 1.4:3 .43t -1. 3 3 0.02 Slope hazard
1.60 1.59 -0.12 0.00 Step hazard
.73 3.72 -0.13 0.17 Slope hazard

16 -1.41 1.43 1.43 -0.04 0.02 Slope hazard
3.61 1.63 -0.04 0.04 Step hazard
3.73 1.7.3 -0.04 0.17 Slope hanrd

17 1.40 1.43 1.4:1 1.34 0.to2 Slope hazard
I .6#6 .66 0.494 0. 13 Slope hazard
1 .73 1.7:3 0.04 .1111 Slope haa.1rd
I .l! 3 .t12 I0 .04 09.2 Slope hi.rd 4

1() 4 23 I.43 1.4:3 . II 0.02 Slope hazard
2.66 3.63 0.12 0.13 Slope hazard
1.73 .72 0.13 0.38 Slope hazard
1.14 .111 0.13 0.19 Slope hazard

39 7.02 1.43 94 .111 4S.192 . h1zp .rl
- ..4 ,,29 .9 3i. 3t it. I . hI zird

7:3 1 1 39-23 9.17 7lope I,:z.rd 1,
20 9.13 43 0.24 3.:02 Slope ha.zrd

iN" t.7 37 19.27 4.37 Slop hzrd "

23 320 3 0 21) 0. 17 Slop haz.rd.1. 33233. ,4 4: 4 . 3l 0.30 Sm- haza li'/rd

2 33.4 3.43 1 9.44) 0.390.2 Slope hazard
.63 .3 0.43 0.04 Step hazard

2'3 1.34 .:43 1 .6 .311 4. 721 SIope hazard.I1 .53 0.43 0.04 S<lop hn sl rd
,! 7: 0.6,' 0.41, 4). 17 .':o p. h v nrd.

I. .76 4.49 0.13 Step hazard
23 30f. 26, 3.3 3 1 .47 39.49 -03 Step hazard

3.73 3.66 0.33 -0.01 Crospaih hazard
24 21.07 N O H A Z A R D S C I T AL ED
25 23.Rnl rq 1 A Z A R 1) S C A'T A L 0 C E I)
27'A 2Y 4 1, I , it - S N ).; i:A1 I , F. 1 ) [

2 : "2.3 I 3 II A Z A I I " S , 'r % i. o I; E )

29 33.12 NO HA Z A R , Lr -A I. I; :. I)
30 37.93 NO I A Z A R D %: t T I (; K 3
31 40.74 N 0 H A Z A R D C r.A T AL . 0 G E D
32 43.55 N 0 H A Z A R S : T -L 0 G E 1)

%"

~44~~~ >:..... ...p; , , .-- .. "



!I1111"rr rw- - r - c .-o, Wel OR! IF - J -rr -. - -. an rp r-xn,-' m

164

Impl tile: MDL..SLOP..3. .25.NOe

rile Croelen D Do TIhU. AUG It 1983 Syoe
7
. time 2,32:36

0pitol3.3.I rAAPt' tl-Lq Do
Ill'iCiT FILT3J3 l l3y:riCl:Trr * 0.25
.SI.OPT. fTIp'EI CnlVFlcllfT * 0.00

G.R:O3I. CIIiUND .,ThP T4ll3.4IIOLD * 0.23 nrr.rn
SL.OP'E TIIRESIIH.lD 23.00, DEGAE E .Vi

1.43

I .. . X .Y

) . 45. .. hlsmrdl oef

3 33. . *0an I
4333333

9.0 . 3 3333 Number key:
* 3 33 3 : . I -- Icuff blent dale

33 . . - --_ Frltheel rell .LT. I.So.
I~~ ~ st.3 " ope hazard

-2.0
-I ------ -- ---- - --- -- ------ -- ---- ----

-40.74 1O H1A ZA RD0S C AT A .. 0 .K
:1 -:97.: z~ IA itIII c CA 'rA L G K0

4 -:... . IAZA I t -- c AS _A 1,
3 -:42:4 I) i A4 ZAe A H1.ACO K D

/ -23.U3 NO IXA ZAMROS C ATA LOC ED (.
S .?41 M o1 it A z A :t II s c 'rT A t.0 I.Ko i

9 -27.OU N O) II -1 % A IIS % C T A LO D
ii -1l.3 N I 0 I A 7 A ITS C AI. D

-1.11 I IA Z. A S C) T A L 0 6: E;I

12 -2 .4.41 9 e II .4 /..% 14 II .5 (: .4 "r A I. ii 4: i: Ii

0~0

0 -142 6 3 N A 7. A D . T A L 0 G hE 0 D
-13 4.1 M 11 A 7 A It D $ C A 1. A lo. I0 

i

2: -12.6€4 of Do go A% Z A It 10 4 I A -r A I Do G: 1. 10.

34 1 34 . 0 .:.07 SlopI e eI r d
. ) 0. Sop.e hazard

3 : 3 3 4 .:4 2 ,0. 
-  

lope hlotod "

2- 0.23 Slop. h0-1rd
I .7 4.27 %l*p h...erd

403 2 74.44 5 . 4,,.
14 -.0 44.2 Slop 4ord

14 -4.0 1 4 4 .3. 1 44 1: 0.017 Slep. I-0...,,4

.36 :.3 -0 19 0.17 Sl::: |llllzx r

.- .1 1 .- 1I -10. 21! .1. ie |l lld'

7 7  
- 4. 2:3 S) olP. lo .l

I-4 HSl - 4 , ? S p I .ooerd
h13 22

7  
-14, II. il. V11" I,'.. -"

7 I44 .7 141 "4l.4 44,447m~ ,Slope ]lllelerd

I -1.; 4, -41.41 4.7 Slop haard

1.1,201 !444 4.1 Slop. l,.oor

-1 4 1 1 4.43 - 4 1.07 Slop. I-oor*
•4 1.17 S .r I ......lop- Il.,..

77 .7 - 4 1)4. 445 3 I O . Iloo rd
17 1 4 4 1 41 ) . 1:4 1:T)4 Slop. Iotootld

11 44 . 4,! 1.14 04.2 S 1,l Do

1.74 € .22 4I.4 - , I? .lp he.lr

1.4.1 6 44 :4 Sop eed

24 4 13 I .4. 1.' .1.114 4-411 S lop. DID o D,
I .. l 12 44). 14 0.1 SlIope hezerild

4.14 4.27 .47 Slp a.o,

4 4.4 442ID 11 it. Its Slo p. I,.- ra

7 • 71 4 . .444 41. it 51 Stop. 1- -lr4

4 44 .4 .4 44:4 '4 I II.2 Sl iIlop, 4inolo

21 3 6 '41 4 ( .47 43 24 -44.44 I I 4 p hiioo 
J 

'id

. h~ .h" i. I l I. l~ . I- ole i rl

0.~i _: !.P

22 4 43 I 36 I 4 4.4 43 i.7 54loll. hooll.o-i .-

23 lU.l9 .1113 1 - . SIlep hoool..rd

1. 4.32- .3 0.07,41 ee~ epr

5 .1 1 4 4 .I IItS 61 .1 _3n3:

, .77 1 , 7l Is S. 10. I "pe Tl-l)

27 2'.30 4441 ll .4 .. 44 t 3) , 4t .4l . E , pr2014 1 . 11474 .11 1 7.T 441 .OI 4

?). I .,, it " O l 7 or * h. i r .

.2414 44 I 4I . p h41*:$4r.41.,
.44 4I'. 4 2 13.43 .;il44 4: 4 4 i . So .I. I 17%23 Is.4 2 .41l I 1 . 1I to. 30 -%.Il o .S p Ve ....

2 4: I 2 4 H 1 II : 44 I" A L Cu 4; 3 II zrd

2* 11 ni ?f if -. 1%. . . 0 C' 0 O :. 4. *

2 Z . It C. A iT o
24 1 1. 69 N i t ,A Z A R I1 S C A' T A L U C, I.: DI

;it r*~ i I0 . A TI I)f C. % ()O G E-L
77 2 I %Z A 1:I . A T to I. 0t r F i i

.5:,
4 to It i

'".' , It =-10%"." ' - ' ' , -.';' ' .. , ". i . , - , . . .",, 
- -

< , ::? :' ;' .' : ,



spa ! f IlI. NDI..LOPE. 40. 23. Re

ile Cr a 0 li 4U. at 19113 Syas.a iti- 2:53.25

a,', .""1 PANAP"rV"3W a" 1 65 '""
KiclrlI rLT vcI 0.23

.ulr3K IlLTFVH CUEfICIIT * 0.3--
LE3V:L CAMUID S-TrFP THf41101.1 • 0.25 ff, MS j
SLUP TIII:..IlILD * 23." DEGREES

2..

I .0 X .. Y r

.. .. hazalrd. af
4 343 lml • I

43333
0.0 3333.1 Nber hy:

. 4431:1:33 I -- Iaaddtleif ts a11
2 L- rlhel rot.?i .LT. 1.5m
3 -- Slape hazard

C....phlzlr .m.I

6 tieDd di.

I 1 3 Palate orr ..@1* 0 Ii
AZlIrls _(do;g RANlGE I Y Z RA TYlPE

I~
8 -3.0 "O HAZARDS CTALOGED4 -074 10O HAZARDS C A T A L0G D
3 -0.2 3 N o II A Z A R D S C A T A L 0 C E D

-:13 -. 1 1 1, A Z A it -0 .2 C 0 T A L 0 h CD
-32.:11 0 H A Z A R 0 .C A 1 A 0 C E D

2.6 . R D022 0.2 Cp h~D

2 I 3 0 H A Z A -.2q 02 S hD
7 -2466) f, 0 '1 x 7 A R D . C A T A L 0 c K D

an - 0 It -z a D CATA L.p0 G E arS -21 .00 H4 0 It A Z A it ) s C A T A L. 0 C Er D 0

20 - 026 0 : 1 .A Z A R 0 0S C AhTaA La r d
1. -15.4 5 A 0 I A R 1) S C A T A LO Ir C E D

2 .127.64 . 6 1.23 -0.28 -0.07 Slap bazrd
.34 1.31 -0.2 0.22 Slap hazrd13 -9.4 1.:3114 1 2, 7-. .2 Sotp, hazard
:17 :.33 -0.20 2 0..2lope hazord

1.47 1.43 -0.23 0.12 Slp. hazard
15-4.22 2.30 1.360 -O) 01.02 Sa1p ha.rd"
1.:7 1. 13 ".210 0 .2 2 o h z rd
2.47 2.47 -. 29 0.22 Slop, hazard

6. 7 -0.2 0.29 Slop hazrd
1 .' 1.76 -0.1 o.31 Slop. hazard

1 7.47 .46 -0 .11 0.12 Slope hazard
2.34 .2 -2t. 12 0.25 Slap. hilled"

.4767 ,66 -0.20 0.29 Slope haardI .71 -0.21 0.31 Slop, hazmrd
is -4.2 ! 2.30 .3 -0.224 0.02 Slop hzard

:37 2. 7 - :. 4 1 :12 S l p. h azard
4 .47 .43 -3.2:01 0.29 slap. h.ar0d
1 .7 :1 ,67 -0 . 2 2.29 Slope haalrd

.4:.2 :2 2.: Slop haar

7 2 .7 -0. I:1 0.31 Slopa hazard

,: . :2 -3,.I24 33, 1
" 

Slop. haizard .:

"  
.-1. .34 .4 - 2 .29 0 1 lop. hazard .

I .,.: 23.3. 03:24 Sla..~.2ao~

221 4 *2 2 4 . :4j 22. 2:33 33 lp orr

I ,7 21 22 0.22 Slop4 a, e h rd
34 4 2.0 0.2 3 Slap. hazard

: 47 23 0 .04 0.28 l aop , hazard
.47 .7 -:).:4 0 .30 Slop. 1,aza.rd

112 4 1 :14 1.:1 1 3. 1:2 0 S19 %lape h,azara

.;7 :i2 41. 0121.2 t. lop. hezard
. .3 0.214 02. 23 lap.I hazard

242 1 0 2t.114 0.23 Slep hazard
$,3 1 ,3 43.4 2 22 -2. , Ipr howard

111 4 . 714 f 34 2.5 . l t 4 2.22 Slap. 1o rd
/-:17 .:*! II.- I 0 0. ;2 1lo11: l1, lr

.43 2 4 23 33 11 Sl0p: he-,rd
-4 4.1 . 11 2,.2 Slap. hazard

0 .61 1 : 23 I2 0.214 Slap, hazard
2 .2( ,l21 0. 12 3.2 Slap iNaar-

:12 24 34 212 Slap. hrr14 121 33 i2. 2.22o S2ila ha,..rd 3"

I . 7 6 32 I1 23 I32 Slap. hazard

1 23 2 :7 2. 1 S a . z r

2.42 0 2 1: 0.13 Slhp haiard
I 4, 1 * Itl ..

"l  
,l p: ill

2 I4 4 I :7 220I II lope hazr

22 2 i,:,Ii 42 .34 Iop. S hazard
77 I I 1 4):12 s Ilor* hlms id*.-

20 9.i 1. 34 1 423 2'. 1 . 0 .Slep. ha.za.rd
!7 :131 2: ;1 11.I

'  
l p h zer-

42 2 11211.33 23 Slap ha42rd

1 3 4 1 t 2 f, .23 /.Ao I -I Cl, .7L 0 C . I

16.21 2 22. g / Lt 0.31 tep. hrllrd
21 3 12 3 5 l 4 2 ill II 1 A 1 A L [ p C F.

221 l I 3 1 3 9 a , 43 . ,1 C l l0
';'I 1 ? 0 41l I :.1l Star. hl .... a

21 1 2l . 2 .3 41 A . p h d. 0
.I4 !: II l 1 41 46 I 0 S:. .

3 41 25 12 ii I A R 1 . C A T A L 0 C [ 0

r ", L G- E
T % L C

;7 " -4 C A T .3A E
% T 1. 11C ,
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7.2.2.8 B=0.75; Slope Threshold=25

7.2.2.8.1 5 Degree Slope ............................... 167

7.2.2.8.2 10 Degree Slope ............................... 168

7.2.2.8.3 15 Degree Slope ............................... 169

7.2.2.8.4 20 Degree Slope ............................... 170

7.2.2.8.5 25 Degree Slope ............................... 171

7.2.2.8.6 30 Degree Slope ............................... 172

7r'7 7.2.2.8.7 35 Deg ree Slope ............................... 173

7.2.2.8.8 40 Degree Slope ............................... 174
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Input file: NDL.SLOPE.05.25.75
File Cr.sllioi Date : Flt. AUG 12 1983 System time 18:43:36

-ODFLI PARAMETERS **
IE IGIIT FIL'Ell COEFFICIENT = 0.25
Si.l'E FILTlEJR COU.FFICIENT = 0.75
I .VEl. GROUNI) STFP "ITHiESIiOLI) 0. 25 METLSl
.-;L01'I'l "l't1".1101.1) = 25.00 DEGRF.ES

2.0

1.0 +

.. •.X vs. Y for

I .. . .. hazards of
.4 sc:l l I

i .. 4
0.0 + Number key:

I . .I -- Insu'fficient data
2 F-- urthest return .LT. I.Sm

" I .. . 3 -- Slope hazard
.. 4 -- Step haz ard

-1.0 + 3 -- Crosspath haz3rd
I . 6 -- Bad data

-2.0 + -- --- ----- -- -- - --- - -- --- -- --- ---- > X

0 1 2 3 4 Points off scale: 0

A;'1MUTH (deg) RANCE X Y Z HAZARD TYPE
I -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 A Z A R D S C A T A L 0 G E D
4 -35.13 H 0 f A Z A a D S C A T A L 0 G E D
3 -32.31 N 0 f A Z A R D S C A T A L ) C E D
6 -29.50 N 0 I A Z A R D S C A T A L 0 G E D

' 7 -26.69 NO H A Z A R D S C A T A L O G E D
18 -23.88 N 0 I A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 A Z A R D S C A T A L O G E D
10 -18.26 N 0 I A Z A R D S C A T A L 0 G E D
I1 -15.45 N O f A Z A R D S C A T A L O G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 If A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 1 A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 H A Z A R D S C A 1' A L 0 G E D
16 -1.41 N 0 HAZARDS C A T A LOG E D
17 1.40 N 0 f A Z A R D S C A T A L 0 G E D
18 4.21 N O H A Z A R D S C A T A LO G E D
19 7.02 2. 12 2.10 0.26 -0.25 Step hazard
20 9.83 2.12 2.09 0.36 -0.25 Step hazard
21 12.64 N 0 H A Z A R D S C A T A L 0 G E D
22 13.45 N 0 I A Z A R D S C A T A L 0 G E D
23 18.26 N 0 H A Z A R D S C A T A I. 0 G E D
24 21.07 N 0 t A Z A R D S C A T A L 0 G E D
25 23.80 N O f A Z A R D S C A T A L O G E D
26 26.69 N 0 1 A Z A R D S C A O 1. 0 G E D
27 2').50 0 11 A Z A R I) S C A" . 0 G F 1)
211 312.11 N 0 If A Z A It D S C A T 1 1. 0 G F I)
29 :15. 12 N 0 H A Z A it 1) S 'r , r \ I. ) '; I 1
:0 317.93 N 0 II A Z A It 1 ) C A T \ I. 3 I; , I)
31 0.74 N 1) II A Z A It 1) T C T \ I. 0 C I) 
32 1:1.15 N 0 IIf % Iit 1), C N T * I ( I " 

p;'> ',' ',',. z....v .- ''.' ' - ,..- ,'_. .'. ., ,.-,-X r.":? :'' % . . " ",, ''" " '' ' "
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Input file: MIDL.SLOPE.10.25.75
File Creation Date FRI. AUG 12 1983 System time 18:45:16

,PIO I)J I 'A PfIF ERS
lie I ,irt F I LTEi COEF I C I ENT 0 .25
SLO"E FILTEII COEI'iCIE'NT = 0.75
L"EVl (;IIROUNID S'li "ll, IlLI) 0.25 MEFTERS
SLOPIE 111 itI.:"-IMC I.1) 25- 00 DE(P.F.EqS

2.0 +

II
:VU 1.0 +

X vs. Y for
t .. • . .hazards of

3 .,q scan " 1
I 3 "I

0.0 + 3 3 Number key:
3 3 .I -- Insufficient data

I 2 -- Furthzest return .LT. 1 .5m
I .. :3 -- Slope hazard i
I .. 4 -- Step hazard

-1.0 + 5 N-.Crosspath hazardI 6 -- Bad data "

-2.0 + - - --- -- - - ----------- > X

0 1 2 3 4 Points off scale: 0

AZ I MMI (deg) RANGE x Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 C E D
2 -40.74 NO ii A Z A R D S C A T A L 0 C E D
3 -37.93 N 0 I A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 1 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 If A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 1 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L 0 C E D
0 -13.26 1 0 II A Z A II D S C A T A L 0 G E D

Ii -15.45 N 0 1AZARDS CATALO ED
12 -12.64 N 0 11 A Z A R D S C A T A L 0 G E D

13 -9.84 I' 0O hA Z AR1)S C AT ALO 0GE D14 -7.02 1.64 1.03 -0.20 -0.13 Slope hazard
2.01 2.00 -0.23 -0.08 Slope hazard15 -4.22 2.01 2.00 -0.15 -0.08 Slope hazard

16 -1.41 2.01 2.01 -0.05 -0.08 Slope hazard
17 1.40 1.04 1.64 0.04 -0.13 Slope hazard

2.01 2.01 0.05 -0.08 Slope hazard
18 4.21 1.64 1.64 0.12 -0.13 Slope hazard

2.01 2.00 0.13 -0.08 Slope hazard
19 7.02 2.01 2.00 0.25 -0.09 Slope hazard
20 9.83 2.01 1.98 0.34 -0.09 Slope hazard
21 12.64 2.01 1.96 0.44 -0.08 Slope hazard
22 15.45 N 0 A Z A R D S C A T A L 0 G E D
23 18.26 N 0 f A Z A It S C A T A L 0 G E D
24 21.07 r 0 A tz D S C ,\ T A L 0 G E D
25 23.1.l N 0 I A Z A I1 1) S C T A L 0 G E D
26 26.69 N 0 I x Z % Itl) CA A T .L 0 C E D
27 2'9.30 14 ) If N Z I Itl1) S C A T . 0 G E D
211 :12.31 N 0 it Z it I) S"A \ T AL 1. 0 G E D)
29 :13. 12 N (0 II Z 1 A It I) .4 C A T \ I ( (; ) '
:0 :17.9:1 NP ) I\ Z \It 1) A T \I, (; E D
:11 ,0.74 N II \ / \ It 1) " C A r I. El (; ',
:12 1:1.53 " ii 1 Z \ I. 4, I: I

'U'





- ------ .-.
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laput file: lL.SLOPE.20.25.75
File Creation Date : FRI. AUG 12 1983 Satem time 18:46:32

a ?IODELl PARAfMEMS .
HEICHT FILTER COEFFICIENT - 0.25
SLOPE FILTLII COEFFICIENT - 0.75LE'VEL GROUNDO ST£P THIRESHOLD) U .S -1T5IL Pw"m.-, SLOPE TIRESIOLD 23.00 DECREES

2.0.

X wa. Y forI .. . .. hazards of33 4 3 seen I-

3 3 4.-pS0.0 33 434 Number key:""
;%I4 1 -- Inmu frielent data ,

I "J --2 Furthlest return .LT. 1.3m
S .. .. 3 -- Slop- hoi* .rd '
I ., 4 -- Sltp haiv'+urd

S0 -- Croapatl hizar
6 -- Bad data

, -2.0 -*.
-- - - - -- - - - -- - - - - - - - - - X " .

0 2 Points o'f scale: 0

AZ I I ( d eA RA DE X Y C T AZARD TYPE-- t -403.74 m 0 H A Z A R D S C A T A L 0 C E D

3 2 -. 4 I 0 It A Z A R -S C A T A L 0 G, E d
4 -33. 1.1 N ( If4A Z A -t 1) C A T A 1 O C F ,D

1 4 0 li A Z A It ) C A T A , 0 C E 1.
-29. 50 m I , Z A It -) S C A T A l. 0 K D47 -2- .41) N :) Z A . t 1) S 1 lope T A 1
It His N4 It .Z A It l) p A A 1. 0 " 1)

9 -I I , Z A It 1) 0. : A T A l. 0 h. )
I0 . It i. t It - 0 . . it h. F.-I 5 -. 45 N it il A Z/ A :It 1) s' C= A T .A L 0J G F 1)
.2 -12.64 N 0 li .A Z A ItD S C A T A, 1.0 ;""13 -9.84 4 0 1l A Z it I) C A T A 1. 0 G E 1)

14 - 1.114 12.02 -0.03.2 -0.07 Seep haza.rdi. -4 .2-1 N 1) 1i N ,". It 1) C: A T ,A I. 4) (; E" 1)

1 4 .21 4 .40 - 1.1(1 -0.14 Slope hazard
1 3 I..13 -0.0 -0.06 Slope iazard
. .47 I.47 -4). 0 -0.00 1 -lope I4,?...n d

.961 l ,4 ", -. 1).) 0.05 Slop.. ht"..ard
1' 1 .40 I .40 .0:1 -0.14 Slope hnz rdI1 4:1 I .43 0.04 -0. 12 Slope haar

d  ',

+.3.3 4.32 0.04 -0.06 Slope hazard
1.44 i.a4 0.05 -0.07 Step hazard

203 2.04 2.03 0.03 -0.01 Step hazard
.i. 4.21 1.40 .19 0.10 -0.04 Slope hazard
. 1 .43 0.32 -0.00 Slope h1'.ard." 7 I.!7 :). : ; -1). 10, .I op." I... I,% "-,.

.53 1i.:1 044 -0. f05 Slope hl,.. I Pd1114 I W!l :t. :3 -0.tA)7 S1.p hazamrd

24 12.64 4'.44 I .:.52 4. 4
)  

-0.0)6 Slope lazarld
I. B4 1 .- 0.-2 -0.137 Step hazard

2.20 )- 1.40 1,3. 0).24 -0.14 Slope hazard
2 2.1' 0,2.4 -0.04 Slope hCzard -'I' En] .03 .. 1-1 -0 00 S lope hazard

.4 1 31 ().314 0.05 S I op.E r
2 12. 64 .lf: 1 11i:1 1.41 -0.00 Slope ihoza ed 

"
"04 1I.99 0 45 -0 .(01 SI~ p hin7. rd..'.

SI .2) 2 0 0.49 -0.01 CrCspT Oih haz rd"
P2 2 1 3. . 0? () ,H A .A R n q C A T A L 0 C K ; D

'M 111 es.26, fi ) II A\ Z/ A It I) S C ,A T A L 4t (; 1.: 1
- 24 21 .117 N i) If Z A% It DI S C A T A L 0 G E' 0

23 23. tin 0 If A' Z A% It D 5 C A T A L 0 C E D
2ft 26.69 N0 IIA z A D S C A T A L 0 C E D
27 2 9.341 NIf A Z It [ S C A T A L 0 G E D20 .12.31 10 11 AZI R D ,3 C A T A L 0 C F. D
29 :'.412 '40 i LZAIP Z Il C A T A I. () C E O
'4i :1.#:1 N f) 1i A ..A 4 It I C C T N L 1 C E I1)II 44 74 l i Z A It l) S ( A T .A 1. 1) G F D,,, 

,1 4:1.33 i li 1 Z % it 14 1 . A r .% I, o C E 
,

4 ;.

F 

'.4









pl. C... Do,. Ri, AuG 12 13 97 i o 174
MOCLI PARAI TU S

HEr rlLTO Coer ICIl3r 0.25
ALOPt FILTs COUFVICIVI'T * 0.7-L E V E L C P O U 14 9 T P 3 A U51 S 1 0 D * 0 2 1 0 2'3

!iLOPE THRESHOLD 3 32.00 DECRD

2.o.

p 3.0 xo. .yr..

* 33 03 . o.. I
* . 333333

0.0 * 33333 . • *o 0ov;
I 3133 , I l...ttlo 4o..

-2.0 A2

AZllI .4.: PA 1 Y I PLATOR TYPE
-"43.30 p0 RAZORDO CATALOGED
.4 -4 . "0 HAZAS I CATALOGrD

3 -3.8l74 1 IS HAZA DS CATALOCK

4 33.3 ,0 HAZARDS CATALOGD
3 3. 0 HAZARD CATALOCED .

S:-23.08 00 AZARDS CATALO CD

1* .7 .Z1.L: ,3.~. 13 . .A..RD CATALOGED....,

3 4s 01 1,34 IA 5 C•2 •.T• I lp L cesidO ft. 00. H.ZARDS C.T AL oE

1.41 1.43 -0.3 t ope•~ rI4 23 0.0? Slop bh.*,4
S 0.31? Wiop. l...d

: 3 : - .2 9 1:::: to a0

1. 1.0 . 32 l4 31
1.3 143 -0.120 * .24 l* *.

1.7 .0 0.2 0.2 M3.P. k..:,.. :17 1.36 -0.14 0.12 I. p. hoor.d

,.. :- 03 : 1 ::-:1 :.1 .139 1:::: 0001 .:47 1.3* -0.7 0.22 :lop. hOsod 3
1.4 41 °..1 0.13 4iOp* %0.0,4
1.? 9.46 .1 0.2 tlop. *.smo41 .34 3.2 .. 1 0.33 53.9. 0E0.04

1.07 1.00 0.30 0.2 SlIop. *0.0

1.72 1.71 -0.21 0.31 SI.,. *0.eo4
13 -4.22 1.34 1.34 -0.10 0.00 So. h...4

1.37 1.37 -0.10 0.12 SO.p.*oo,4
1.47 ..47 :0.11 0.32 lop. to..,4
3.07 n.07 -. .39 sloop. to... 4
1.72 1.72 -0.13 0.33 SlOp *00.04

16 -1.41 1.2• .. 6 -405 0.02 so'. h3000
1.34 1.34 -0.03 0.09 Slop. *00.04
1.37 3.3? -4. 9*1' Sl. 0.I I
1.42 1.43 0.03 0.23 Slop *o1.od
1.4? .. 47 0.04 .32 410o hello4
1.54 1.,2 0S 0.23 Slo k0.4
3.30 1.30 - ..4 0.28 SlOp. *.O4
1.6? 1.07 -. 04 0.30 Slop. heo..4

17 1.4 1.20 1. 2 o.03 0.03 .::. 0e0.0
1.34 1.34 0.03 .00 ' lope ko4
1.37 1.37 0.03 0.12 Slo. *o..04
1.42 1.42 0.03 0.13 Slop. *....4
1.47 1.47 0.04 0. 32 Slop. ho4d: ,33 1.13 0. 016 N.• Slp 6l

.39 1.38 0.04 0.2" Slop *e0el4
1.13 1.62 0.04 0.34 sl1o.p. 0b:..0

is 4.21 1.26 1.235 0.09 0.02 slop. h...
1.34 1.34 0.10 0.01 Slope o . .4
1.37 .37 0.30 0.32 1lop. to...4
1.43 1.42 O.10 0.13 53o.*...e4
1.4? 1.4? 0.l 0.22t Slop1 *.o3o4
1.53 O.3 t 0. 11 0. 2 Slop. 00.04
3.39 ..34 0.12 0.29 Slop. k...4
1.03 .03 0.13 0.34 Slop. 0.,.-4

19 ?.02 1.30 .22 0.12 0.02 Slp h..ooe
1.34 .33 .10 0.09 Slop. 0.0.04

I 1? 130 0.7 0.12 li he0.04
1.47 .40 0.30 0.22 Slop 0. .04
314 3.32 0.I9 0.32 Slope *0ssed
,39 1.3 0.19 0.33 5l3.9 0.0.0411.3, 1.0 0.1 0.2 Slop. 4

1.72 1.71 0.21 0.32 41op. 000.:4

20 9 03. .'& o.2" 0.23 0.012 4l.p. w ....I 34 3.32 0.23 0.09 So.. hire.4
1.37 1.33 0.33 0.12 Slop. 0.0.04
I 42 1.40 0.234 0.13 Slop. h...4
1.47 1.4 0.~33 *.23 Slop. . 0.04

14 3.o 0.26 0.32 Sloop. h.0:"I 47 103 0 0.39 S lopo *00.04
I 7! , 70 0 39 0.31 4lp. h.004

21 2 I 47 1.44 0.32 0.23 Slop. *0 0
.34 3.40 0.4 0.3 Slop. .0.04
1.43 1.3? 0.3 0.33 Slop . %04

33 11.3 1.47 1.43 0.3 0.1 lop. *o0.0

.47 1.40 0.40 0.22 lop. 0e0d"4
21*o. 4:3 , ST 0.43 0.33 $1*,* has&:: -'

26103 1,37 1.31 0.43 :. It glo.#. to..d

147 3 . .4 0.23 Slop. 00400
1 4 1.A: 0.40 0.33 Plop 0.0e•4

24 21.07 . . A 0 0 A 4 0 C E 0
2 . Hit3 0 If A 4 A 4 CS 4 T A L 0 C E D

S C4 Tl3. 1.3 0IGR3 A AOCED
37 -9 10 to 1) 91 A " .0 34 C L 3) C E. D.H . 4 o to C AI A 0C

f 1 2 0 0 II I 7 0 91 0 C 4 E.4 E 0
It4i~ 03 *I A0I a r. r AL 0c r

2 ~ ~ 1 a 1.3 1,I 43I.. A~I*C.1

o, .

j~~~~~~~~~. ... .......--.. ... ............. . .... '" .. ,. ,., . ..... . .. ,,,.
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7.2.3 Two Steps Test Results

7.2.3.1 Heights: 0 cm, 35 cm ............................. 176

7.2.3.2 Heights: 5 cm, 35 cm ............................. 177

7.2.3.3 Heights: 10 cm, 35 cm .............................. 178

7.2.3.4 Heights: 15 cm, 35 cm .............................. 179

7.2.3.5 Heights: 20 cm, 35 cm .............................. 180
7.2.3.6 Heights: 25 cm, 35 cm .............................. 181

7.2.3.7 Heights: 30 cm, 35 cm .............................. 182

7.2.3.8 Heights: 35 cm, 35 cm .............................. 183

[ , .:,",,' .'... ," ' 7..2 '. '''' ...3.'Higts 35 '." cm .. .. , 35......., .... "....." ... ..-. .. , . '."3 ." , . ''.,_



Input file: MWL.TwO.14.00
File Creation Date : SAT. AUC 06 1983 Syatem time 17:48:31 176

aP MODELI PAPA1MrJ8 
IC

RKIFCwT FILTER COEFFICIENT s 0.25
SLOPE FILTER COEFFICIENT 0 0.90
LEVEL GROUND STEP THRESHOLD 0 0.25 MIMS
SLOPE THRESHOLD * 30.00 DECREES

2.0.

.... :X v. Y for
hazards ot

1.0 + 4 5 3 4 .Mber key:

4 4. I -- insufficlent data
44 2 -- Furthest return .LT. 1.5m

.. 444 4" 3 -- Slope hazard
., . 4 -- Step hazard

S -- Crosapath hazard
- I .0 6 -- Uad data

- .0 •.

0 2 2 3 4 Points off scale: ,

AZIMITI (det RANGE X Y Z KARD TYPE
I -+3.36 N 0 If A Z A R D S C A T A L 0 C E D

2 -40.74 NO I A Z A R D S C A T A L O C E D
3 -37.93 N O 11A Z A R D S C A T A L OG E D
4 -35.t3 N O It A Z A R D S C A T A L OG E D
5 -32.31 N O H A A n D S C A T A L 0 C E D
6 -29.30 2.37 1.19 -0.67 -0.37 Step hazard
7 -26.69 1.33 1.18 -0.60 -0.37 Step hazard

a .3 1.39 -0.70 -0.03 Step hazard
8 -23.88 1.33 1.21 -0.54 -0.38 Step hazard

2.33 1.21 -0.54 -0.30 Step hazard
2.33 1.21 -0.54 -0.38 Step hazard
1.37 1.25 -0.55 -0.36 Step hazard
1.41 1.29 -0.37 -0.34 Step hazard

9 -21.08 1.33 1.24 -0.48 -0.38 Slp hazard
1.33 2.24 -0.48 -0.38 Step hazard
1.33 1.24 -0.48 -0.38 Step hazard

to -18.26 1.33 1.26 -0.42 -0.38 Step hazard
2.33 1.26 -0.42 -0.38 Step hazard
1.33 2.26 -0.42 -0.38 Step hazard
2.37 2.30 -0.43 -0.36 Step hazard

21 -25.45 t.29 1.24 -0.34 -0.37 Step hazard
1.21) 1.24 -0.34 -0.37 Step hazard
1 .29 1 .24 -. 34 -0.37 Step .azard
2.33 1.2 -. 15 -0.37 Step hazar*
1.96 2.119 -0.52 0.01 Step hazard

12 -12.64 1.29 1.26 -0.28 -0.37 Step hazard
1.29 1.26 -0.28 -0.37 Step hazard
2.29 1.26 -0.28 -0.37 Step hazard
2.32 1.29 -0.29 -0.30 Step hazard

13 -9.84 2.32 2.30 -0.23 -0.30 Step hazard
1.32 2.30 -0.23 -0.30 Step hazard
1.37 1:33 -03.23 -0,011 Step heizard

14 -7.02 1 .29 1.211 -t). 16 -0.37 Step hazard
2.29 2.20 -0.26 -0.37 Step hazard
1.29 1.28 -0.16 -0.37 Step hazard
1.32 1.31 -0.16 -0.30 Step hazard
1.96 2.94 -0.24 0.00 Step hazard

25 -4.22 2.29 2.29 -0.09 -0.37 Step hazard
1.29 2.29 -0.09 -0.37 Step hazard
229 2.29 -0.09 -0.37 Step hazard

16 -1.41 .29 .29 -0.03 -0.37 Step hazard
2 .29 2.29 -0.03 -0.37 Step hazard
1.29 2.29 -0.03 -0.37 Step hazard
2.32 2.32 -0.03 -0.30 Step hazard
1.30 1.30 -0.04 0.05 Croaspath hazard
2.75 2.75 -0.04 0.01 Crosapath hazard
2.U8 2.28 -0.05 0.01 Step hazard
2.00 2.00 -0.03 0.02 Cromapath hazard

27 1.40 N A Z A R D S C A "r A L O G E D
Is 4.21 N 0 If A 2 A R D . c A 'r A L 0 G E D

29 7.02 M 0 H A Z A R D S C A T A L O G E D
20 9.83 NO A Z A R D S C A T A L OG E D
21 12.64 NO HAZARDS CATALOGED

22 15.45 NO HAZARDS CATALOGED1
23 18.26 N 0 A Z A R D S C A T A L 0 G E D
24 21.07 NO IAZARDS CATALOGED
25 2.1. fin - n If A 7 % R D S C A T A L 0 GK 1)
26 J1,.6 2 0 1 Z A It I) S C A T A L 0 G E b
27 29. 30 4 0 12A Z A R 1) C A TALOGCE D

2 .3.12 4 0 It A 7 A R D S CATALOGED

:14) 17.93 0 1 A 9 A I D S C A T A L 0 G E D
:2 40.74 94) II .I Z A 14 nS (; A T A 1. 0 C K 1)
: 43.-3 4) It It ) C A TA I. o cE I)

d. %
-C r-. . - -;c -,



Input tile: PL.TVO.14.02
File Creation Ont : SAT. AUG 06 t983 System time 17.468 177

"s MODELI PARA1?"IE"S 03

HEIGHT FILTER COEFFICIENT 0 6.23
SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP THRESHOLD * 0.25 METERS
SLOPE THRESHOLD • 30.00 DEGREES

2.0.

I.)

1.0

X vs. Y for
I .hazards of

0.0 5 45 5 Nubor key:
4 4. I -- Insufficient dat

,I_.I 44 . 2 -- Furthest return .LT. IS3m
I 444 4 3 -- Slope hazard

4I Step hazard
-1.0 * 3 -- Crosapath hazard

I .6 -- Bad data

-2.0.

0 I 2 3 4 Points off scale: 0

AZIUTI! (dog) RANGE X Y Z HAZARD TYPE
1 -43.56 N0 HA Z A R D S C A T A L OG E D
2 -40.74 N0 I Z A R D S C A T A L OG E D
3 -37.93 N0 I Z A R D S C A T A L 0 G E D

-.- 4 -35.13 N0 Z A R D S C A T A L 0 G E D
5 -32.31 N0 IfAZARDS CATALO ED
6 -29.50 1.37 1.19 -0.67 -0.37 Step hazard
7 -26.t9 1.33 .18 -0.60 -0.37 Step hazard

I.55 I.39 -0.70 -0.03 Stop hazard
8 -23.88 1.33 1.21 -0.54 -0.38 Slp hazard

1.33 1.21 -0.54 -0.38 Step hazard
1.33 1.21 -0.54 -0.38 Stop hazard
1.37 1.25 -0.55 -0.36 Step hazard
1,41 1.29 -0.57 -0.34 Step hazard

9 -21.08 1.33 1.24 -0.48 -0.38 Step hazard
1.33 1.24 -0.48 -0.38 Step hazard
1.33 1 .24 -0.44 -0.38 Step hazard

10 -10.26 I.3l3 .26 -40.42 -0.38 Stop hazard
33 1.26 -0.42 -0.38 Step hazard

1.33 1.26 -0.42 -0.38 Step hazard
1.37 1.30 -0.43 -0.36 Step hazard

II -15.45 1.29 1.24 -0.34 -0.37 Stop hazard

1.29 1.24 -0.34 -0.37 Stop hazard
29 1.24 -0.34 -0.37 Step hazard

1 33 1.28 -0.33 -0.37 Stop hazard
t.96 1.89 -0.52 0.01 Step hazard

12 -12.64 1.29 1.26 -0.20 -0.37 Step hazard

1.29 1.26 -0.28 -0.37 Step hazard
1.29 1.26 -0.28 -0.37 Step hazard
1.32 1.29 -0.29 -0.30 Stop hazard

13 -9.04 1.32 1.30 -0.23 -0.30 Step hazard

1.32 .30 -0.23 -0.30 Stop hazard
1.37 1.33 -0.23 -0.08 Step hazard

14 -7.02 1.29 1.28 -0.16 -0.37 Step hazard
1.29 1.28 -0.16 -0.37 Step hazard
1.29 1.28 -0.16 -0.37 Step hazard
1.32 1.31 -0.16 -0.30 Step hazard
.96 .94 -0.24 0.00 Step hazard

15 -4.22 1.29 1.29 -0.09 -0.37 Step hazard
1.29 1.29 -0.09 -0.37 Stop hazard
1.29 1.29 -0.09 -0.37 Stop hazard

16 -1.41 1.29 1.29 -0.03 -0.37 Step hazard
1.29 1.29 -0.03 -0.37 Step hazard
1.29 1.29 -0.03 -0.37 Step hazard
1.32 1.32 -0.03 -0.30 Step hazard
1.50 1.30 -0.04 0.05 Croaspath hazard
1.75 1.75 -0.04 0.01 Croeopath hazard
1.88 1.11$ -0.05 0.01 Step hazard
2.00 2.00 -0.05 0.01 Croespath hazard

17 1.40 N O H A Z A R D S C A T A L OG E D
a I 4.21 NO HAZARDS CATALOGED

19 7.02 N O H A Z A R D S C A T A L OG ED
20 9.83 N O H A Z A R D S C A T A L OG E D

" 21 12.64 NO HAZARDS CATALOGED
22 15.45 NO HAZARDS CATALOGED
23 18.26 N O 11 A Z A R D S C A T A L OG E D
24 21.07 N O H A Z A R DS C A T A L 0 G E D
25 23.R N n II. A R n C A T A L 0 G E D
26 26.E, Nl 0 II A 1 Z It I) C A T A L 0 C FCI1
27 29. N () I A Z -It l) S (.:ATAL D
211 .12,:11 N) I it D C A T A L 0 G E
29 '5. 12 0 II .z A It I) % C A T A L 0 G E O
30 37.93 N) II A Z A It D S C A T A L 0 G E D
31 440.74 N 0 1 A A It n C A T A L 0 G E D
3 4:1.5 N5 i I" 1 Z A 1 It C A T A L 0 C D

. .. , ....,,,..-...: .. ,:€....,.,..,,•..,. ......... ',,' .' ... %%.



or,

178
Input file: MIDL.TWO.14.04
File Creation Date : SAT. AUG 06 1983 syatem time 17:58110

an MODELI PARAMETEIS as
HEICT FILTER COEFFICIE1T * 0.25
SLOPE FILTER COEFFICIENT * 0.90
LEVEL CROUD STEP THRESHOLD 0.25 METEPS
SLOPE THRESHOLD * 30.00 DEGREES

2.0•

I . ... .

. .X vs. Y for

1 .. .. hazards of

0.0 + 43 54 4 number key:
, 4 . -- lnaufflcleat data
I 44 4. 2 -- Fnrtheat return .LT. 1.5.

444 4 . -- Slope hazer
4 Step hazard

-3.0 * . 5 -- Croeapath hazard
6 -Bd date

-2.0 +

9 I 2 3 4 Points err aeel: 9

AZI MITS (dog) RANCE X Y Z HAZARD TYPE
2 -43.56 N O H A Z A R D S C A T A L OG E D
2 -4.74 C A T A 0 E DCT L
3 -37.93 H 0 H A Z A R D S C A T A L O C E D
4 -35.13 N 0 I1A Z A R D S C A T A L OG ED
3 -32.31 N 0 11 A Z A it 1) S C A T A L 0 G ED
6 -39.30 1.37 3.39 -0.67 -0.37 Step hazard
7 -26.69 1.33 1.18 -0.60 -0.37 Step hazard

3.37 ;.22 -0.61 -0.36 Step hazard
a -23.88 3.33 1.21 -0.54 -0.30 Step hazard

3.43 :.29 -0.57 -0.34 Step hazard
3.43 3.29 -0.57 -0.34 Step hazard

9 -21.08 1.33 1.24 -0.48 -0.38 Step hazard
1.33 1.24 -0.48 -0.38 Step hazard
3.33 1.24 -0.48 -0.38 Step hazard
3.33 3.24 -0.48 -0.38 Step hazard

10 -18.26 .29 .22 -0.40 -0.:37 Step hazard
1.29 3.22 -0.40 -0.37 Step hazard
3.33 3.26 -0.42 -0.37 Step hazard
:.37 3.30 -0.43 -0.29 Step hazard
.29 .24 -0.34 -0.37 Step hazard

3.29 1.24 -0.34 -0.37 Step hazard
3.33 1.211 -0.33 -0.37 Step hazard
3.96 .89 -0.52 0.03 Step hazard

12 -12.64 3.29 3.26 -0.28 0.37 Step hazard
3.29 3.26 -0.28 -0.37 Step hazard

.29 .26 -0.28 -0.37 Stop hazard

.33 .29 -0.29 -0.37 Step hazard
13 -9.84 3.32 3.30 -0.23 -0.30 Step hazard

3.32 1.30 -0.23 -0.30 Step hazard
1.37 .33 -0.23 -0.08 Step hazard
.96 3.93 -0.33 0.00 Step hazard

14 -7.02 1.29 3.28 -0.16 -0.37 Step hazard
3.29 3.20 -0.36 -0.37 Step hazard
3.29 3.20 0.16 -0.37 Step hazard
3.32 :.31 -0.16 -0.30 Step hazard

15 -4.22 3.29 .29 -0.09 -0.37 Step hazard
3.29 3.29 -0.09 -0.37 Step hazard
3.29 3.29 -0.09 -0.37 Step hazard

16 -3.41 1.29 1.29 -0.03 -0.37 Step hazard
3.29 3.29 -0.03 -0.37 Step hazard
3.29 3.29 -0.03 -0.37 Step hazard "

3.33 .32 -0.03 -0.37 Step hazard
.30 3.50 -0.04 0.05 Crooapoth hazard

1.73 1.75 -0.04 0.01 Cromapath hasard
3.88 3.88 -0.05 0.02 Step hazard

17 1.40 NI) HAZARDS CATALOGED
a3I 4.21 0 11 1 ZA R S CATALOGKD
39 7.02 N O 11A Z A R D S C A T A L OG E D
20 9.83 IO it A Z A R D S C A T A L OG ED
21 12.64 N O It A Z A R D S C A T A L OG ED
22 13.45 mO 1AZARDS CATALOGED
23 18.26 N 0 ItA Z A A DS C A T A L OG E D
24 21.07 0 H A Z A I D S C A T A L 0 C E D
25 23.81 N 0 H A Z A R D q C A T A L OG E D
26 26.69 N 0 11 A Z A R D S C A T A L OG E D
27 29.50 I 0 11 A Z 4 I D 9 C A T A L OG E D
231 32.31 1 0 .t AA It S CATA LOGE D
79 :13.3II2 f IO 1A7Z.A 11 S CA T A LOGCED
,3o 37Ql 41 ) 11 A Z A R D S C A T A L 0 GED
:1 40.74 MO IIAZARDS CATALOGED
32 43.35 N I1 11 AZ It U S C A T A L O E D

- , -- ,.. ,. .



-4.Input fit*: I)L.TWO.14.06 179
File Creation Date 1 SAT. AUG 06 1983 Systemt. 16:06:45 =

ou MODELI PARAMETERS az
HEIGHT FILTER COEFFICIENT a 0.25
SLOPE FILTER COEFFICIENT a 0.90
LEVEL GROUND STEP THRESHOLDa 0.25 HETERS
SLOPE THRESHOLD 3 30.00 DECREES

2.0.

I ". .

q" I-

4 1.0 + . o
I X vs. Y for

I .. hazards of

0.0 . 4 5 4. Number key:
-14 I -- Inaufficlent data

I .I 44 . 2 -0 Furthest return .LT. 1.3a
I . 4444 4 .. 3 -- Slope hazard

-0, 4 -- Step hazard-"-l. 0 + 5 - Cr oopath hazard '

I 6 -- Bad data "

-2.0.

0 1 2 3 4 Points off scale: 0 ""

AZlKUTI[ (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 NO H A Z A R D S C A T A L OG E D
2 -40.74 N O H A Z A R D S C A T A L 0 C E D
3 -37.93 N O H A Z A R D S C A T A L OG E D
4 -33.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O It A Z A R D S C A T A L OG E D
6 -29.30 1.29 1.12 -0.63 -0.37 Step hazard
7 -26.%9 1.33 1.18 -0.60 -0.37 Step hazard

1.53 1.39 -0.70 -0.03 Step hazard
8 -23.88 1.33 1.21 -0.54 -0.38 Step hazard

1.4 1.29 :.:7 -0.34 Step hazard
1.41 .29 -0.57 -0.34 Step hazard
1.33 1.24 -0.40 -0.38 Step hazard
1.33 1.24 -0.48 -0.38 Step hazard
1.33 1.24 -0.48 -0.38 Step hazard
1.41 1.31 -0.31 -0.28 Step hazard

to -18.26 1.29 1.22 -0.40 -0.37 Step hazard
1.29 1.22 -0.40 -0.37 Step hazard
1.33 1.26 -0.42 -0.37 Step hazard
1.37 1.30 -0.43 -0.36 Step hazard
2.04 1.93 -0.64 -0.01 Step hazard

11 -15.45 1.29 1.24 -0.34 -0.37 Step hazard
1.29 1.24 -0.34 -0.37 Step hazard
1.29 1.24 -0.34 -0.37 Stp hazard
1.33 1.28 -0.35 -0.37 Step hazard
1.96 1.09 -0.32 0.01 Step hazard

12 -12.64 1.33 1.29 -0.29 -0.38 Step hazard
1.33 1.29 -0.29 -0.38 Step hazard
1.33 1.29 -0.29 -0.38 Step hazard

-9.84 1.33 1.29 -0.29 -0.38 Step hazard
333 31 -. 23 -038 Step hazard

2.33 2.31 -0.23 -0.38 Step hazard
2.33 2.31 -0.23 -0.38 Step hazard
2.33 2.31 -0.23 -0.38 Step hazard

14 -7.02 1.29 1.28 -0.16 -0.37 Step hazard
2.29 2.28 -0.16 -0.37 Step hazard
.29 .28 -0.16 -0.37 Step hazard

2.32 2.31 -0.16 -0.30 Step hazard
15 -4.22 2.29 2.29 -0.09 -0.37 Step hazard

1.29 1.24 -0.04 -0.37 Step hazard
.29 .29 -0.09 -0.37 Step hazard

16 -1.41 2.33 1.32 -0.03 -0.38 Step hazard
1.33 2.32 -0.03 -0.38 Step hazard
2.33 2.32 -0.03 -0.38 Step hazard
2.33 1.32 -0.03 -0.38 Step hazard
2.30 1.50 -0.04 0.05 Croaapath hazard
.88 2.08 -0.0 0.00 Step hazard; I? 2.40 NO HAZARDS CATALOGED

In 4.21 NO HAZARDS CATALOCE D
19 7.02 N O H A Z A R D S C A T A L O G E D
20 9.83 N O H A Z A R D S C A T A L O G E D
21 12.64 N O Ii A Z A R D 9 C A T A L O G E D

i 22 15.45 NO HAZARDS CATALOGED
23 18.26 N O H A Z A R D S C A T A L OG E D
24 21.07 N O H A Z A R D S C A T A L O G E D
23 23.88 5 O R A Z A R D S C A T A L O G E D
26 26.69 NO HAZARDS CATALOGED
27 29.0 0 R 4 Z A R D S C A T A L O G ED
I 12.12 N2 IA7A S C - T A L 0 G .
:, 35.22 N O I L A R D S C A T A L O G E D

30 17.93 NO 11 Z A R D S C A T A L O G ED
31 40.74 NO IIAZARDS CATA LOGED
.12 43.55 11 A Z A R D S C A T A I. O C FD

1



fl.M -%T M I I. rv 6 .-- . ~ J'W V.'h . ' S C 1' - - ".. 1 - - -

" 180

Input file: ?DL.TVO.14.0818
File Creation Dat* SAT. AUC 06 1983 S"atem time 23:7120

ure MOOF.Lt PARAILErEI es
. .. HEIGHT FILTER COEFFICIIT - 0.23

SLOPE FILTER COEFFICIEN4T - 0.90
LEVEL GROUND STEP THRESHOLD 0.23 MTERSSLOPE THRESHOLD • 30.00 DEGREES

2.0

1.0

X vs. Y forI .. hazards of
II leian I

0.') ' .4 Number key.
I 4 4. I -- Insuflilient dateI 44 4. 2 -- Fiurthet return .LT. 1.3m

- iI - 44 3 -- Slope hazard
4 .4 Step hazard

Steopol azard r

i, (6 Ba Dd data

-- -- - -- - -- - -- - -- - -- - ----- I, X
A.33 .2 3 4 Points df scale: 0

,.2 -43.6 N 0 I A Z A R - .A T L 0 E D
t.4t2 -. 7 N 0 A -Z 0 .C T L GErD3 -,37.93 M 0 11 A Z A It D S C A T A L 0 G E 0

-4 -:33.13 if 0 It A Z A It o S C A T A L 0 C E D
" -3 -32.31, N 0 11 A Z A R D S C A T A L 0 C E D

6 -29.50 1.33 1.1 -0.63 -0.37 Step hazard
" -2b.69 .33 1.18 -0.60 -0.38 Step hazard

- " 2.33 I0 -0.6 -038 Step hazard
2.33 .I8 -0.0 -0.38 Step hazard

"".41 .226 -0.03 -0.34 Step hazard
1.41 2.22 -0.03 -0.34 Step hazard
1.72 1.2 -0.77 -0.31 Stop hazard

a -23.48 2.33 1.21 -0.34 -038 Step hazard
2.33 2.21 -0.4 -. 38 Step hazard
2.33 2.21 -0.34 -. 38 Step hazard
1.33 2.29 -0.29 -0.34 Stop hazard
2.43 2.29 -0.29 -0.34 Step hazard

9 -21.08 .29 2.20 -0.29 -0.37 Step hazard
1.29 1.20 -0.4 0 Step hazard

S - . 2.24 -0.21 -0.17 Step hazard
1.37 2.27 -0.49 -0.29 Step hazard

10 -18.26 .29 1.22 -0.40 -0.37 Step hazard
.29 .22 -0.40 -0.37 Step hazard

1t.33 .26 -0:42 -0.37 Step hazard
1 -13.43 .33 1.28 -0.3 -0:38 Step hazard

.33 1.28 -0.33 -0.38 Step hazard

1.33 1 .28 -0.33 -038 Step hazard
12 -12.64 I.33 2.29 -0.29 -0.38 Step hazard

1.33 1.29 -0.29 -0.38 Step hazard
1 .3.1 .29 -0.29 -0.38 tep hnzrd
I.33 2.29 -. ,2) -038 Step hazard13 -9.04 1.29 1.27 -0.22 -0,37 Step hazard

.29 2.27 -0.22 -0.37 Slep hazard1,29 1.27 -41 .212 -0.3|7 Stlep .t o :,rd

21 .42. N ,14) -4l.23 -0.30 Step hAtzrd.191 1.113 -0.3:2 0,03 *,tep hazair d
14 -7.02 N.O 1-211 -0.16 -0.37 Step hazard

2229 1.28 -0.Nt -0.37 Step hCzrd
22 22. I211 -0. l6 -0.7 Slop hLO ard
is -4.2 NO II3.1 2 -0.:I0 -0.311 Slop huzrd"."-".31 1 .:12 -0. I0 -01,'1 Step hatzard

"- "X .l I 1.:12 -41. I11 -0.311 Step hazaIrd
-1o".313 1.32 -). 10( -0.380 Step huzard

I--.81 1 .07 -0. 14 0,00 Stop hazard
mh - 4 0 1 Z A R D S C A T A L 0 G E D

;T 17 1.44)0 0 if A Z A R DS C A Tr A L 0 C E D

21 4.27 0 N 1 O Z A R I) S A T A L O C E D19: . 7.n2 N0 It A Z A R 0 S C A T A L 0 C E D

20 9.11:6 0 I A Z A R D 9 C A T A L 0 C E 0
21 12.6,4 mI) I A Z A R D S C A T A L 0 G E D22 1.3..I,3 M 1 It A Z % It 1) .S G A T A L 0 G E D
23 102.22 0 1I A Z A t 1) C A T A I. 0 G F. D
24 21.07 m0 11 Z A I) I : A 'r A 1. 4) C : 11
25 2 ..Hit N0 II A Z, A R 1) S< r % 'r A 1. 0 G 1. I)
26 26. 4 I 0 It A Z A R n S r N T N 1. 0 C, E I)

20l 3'2.31 m ) II A Z A R 1) S C A T N 1. U C E D
2-P :11-212 4 , II Z h I) . C A T A I. 0 G I D
:1) 3 : .t N- if Z t . A T A 1. 0 G F," D:11 41) 74 4 o I f A1 ,\ it ' 1I) f : A T A 1, 0 G E D
312 43 1 14 4) II % it\ 1 ) I"; , A I' % L. 0) G: . 1)



181 ,
Input file: NL.TO.14.I0
Fit. Cr.atlon Dnte : SUN, AUG 07 1983 System tin* 00:06:11

s ODELI PARAIIrERS a.HEIGhT FILT COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE TRE5IIOLD * 30.00 DEGREFS

2.0 +
2 .i

1.0. .
I .. X vs. Y for
I 4 hazards of

.44 san' I

0.0 4 . umber key:
4 4. 1 - Inaufflclent data

,, . 44 4. 2 -- ourtheat return .LT. 1.3m
, .. 44 .. 3 -- Slope h ,zrd
I 4 4. 

4  
Step hazard

- .0 5 3 -- Croaspoth hazard
6 -- Bad data

0 2 3 4 Points off scale: 0

AZ I MUTR (doe) RANGE X Y Z HAZARD TYPE '.2 -43.56 N H A Z A R D S C A T A L O G E D
2 -40.74 NO HAZARDS CATALOGED
3 -37.93 NO If A Z A R D S C A T A L O G E D
4 -33.13, N 0 1 A Z A R D S C A T A L O G E D
5 -:2.3i NO 1A ZARDS CATALOGED
6 -29.30 1.33 1.15 -0.65 -0.38 Step hazard"
7 -26.69 1.41 1.29 -0.65 -0.32 Step hazard

2.72 2.53 -0.77 0.01 Step hazard
" -23 1.:1 .21 -0.54 -0.38 Step hazard

2.33 1.21 -0.54 -0.30 Step hazard
1.41 1.29 -0.37 -0.35 Step hazard
1.41 1.29 -0.37 -0.35 Step hazard
2.96 2.79 -0.79 0.02 Step hazard

9 -21.08 2.29 1.20 -0.46 -0.37 Step hazard
1.29 1.20 -0.46 -0.37 Step hazard
1.33 1.24 -0.48 -0.37 Step hazard
2.37 1.27 -0.49 -0.29 Stp hazard

20 -18.26 1.33 1.26 -0.42 -0.38 Step hazard
1.J 2.26 -0.42 -0.38 Step hazard
.33 2.26 -0.42 -0.30 Stop hazard

1.37 2.30 -0.43 -0.36 Step hazard
22 -15.48 1.33 2.28 -0.35 -0.38 Step hazard

1.33 1.28 -0.35 -0.38 Step hazard
1.36 2.31 -0.36 -0.22 Step hazard12 -12.64 2.29 2.26 -0.28 -0.37 Step hazard
1.29 1.26 -0.28 -0.3? Stp hazard
t.29 t.26 -0.28 -0.37 Step hazard
1.32 2.29 -0.29 -0.30 Step hazard
2.96 .91 -0.43 0.00 Step hazard

13 -9,44 2.29 1.27 -0.22 -0.37 Step hazard
1.29 1.27 -0.22 -0.37 Step hazard
1.29 2.27 -0.22 -0.37 Step hazard

14 -7.02 2.29 2.28 -0.16 -0.37 Step hazard
2.29 2.21 -0.16 -0.37 Step hazard

.29 2 .22 -t . I -0)t17 tp )amt.rd
1:: 1.:32 -0.26 -0.37 Step hazard

25 -4.22 2.31 2.32 -0.10 -0.18 Step hazard
p .323 .32 -0.20 -0.30 Step hazard
1:3 1 .32 -0. I0 -0.38 Step hazard
I T2: 1 .32 -. 10 -0.33 St..p hozar.i
I .fl 1.117 -0. 14 0.01 Step hIs.trd

26 -1.41 1.:33 1.32 -0.03 -0.38 Step hazard A,
7 2.40 2.29 1.29 0.13 -0.37 Step hazard

23 4.221 .:: 1.32 0.10 -0.38 Step hazard
29 7.02 1.13 1.32 0.16 -0.38 Step hazard20 9.83 2.33 1.31 0.23 -0.38 Step hazard
21 12.64 2.33 2.29 0.29 -0.38 Step hazard
22 15.45 2.37 1.32 0.36 -0.37 Step hazard
23 18.26 2.37 2.30 0.43 -0.17 SOep hazard
24 21 .t7 1 .:3: 1.24 0.42 -0.3111 NIep hazard
23 2:1. kill I .29 q .I1111.5 -0.37 Step hazard
26 26.69 Nt) R A Z . R t S C T A L 0 G E D
27 :!9.s0 4') )H A/ZR1 C& T A L 0 GK
222 12.31 4I 11 . / .A It 11 C: A r % . itt; v )
29 35.12 NO IIAZARIS .rATALOGFD
30 37.q3 ) It A It C T A L 0 G E D
31 40.74 0 It u1 A Z I 1 :) rZ I. t) o : D "22 4 :1 .5 , / .4 At I ,: I t L 0 .-%

N L 0L.

4' " • " . . ) - . ' .. ' . ' ' " - , . . .. . ' . . ' , ., .., ' ., " ' , ...., . , , , . " .. . ' ' . . . . . ' '
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lipetl file: NDL.TVO.14.12
Fil. creat.. D.,* : sv. AU G7 1983 system t1- $916t34

a. mODrLI PAPAW A a

LEICI" FILTER COEFFICIENT • 0.25
SLOPE FILTER COEFFICIIT 4 0.90

LEVEL GROUND STIEP THRESHOLD 0.25 METERS

SLOPE THRESHOLD * 30.00 DEGIEES

2.0.

44 4. .. hazards at
444 4. .a ' I
44

0.0 .44 . .Pabar key,

I .4 4. 1 - In.mlIlcI*"f dat.
I .44 . .2 -- arithe. relet,. LT.. I.S

44 . .. 3 -- Sa .- zrd
4 .. .4 -Step h.zA~rd

-1.18 . .3 -- Cra.;pzth N-ard6 U
-2.9).

- - - - - - --------------------------- XI!0 1 2 3 4 P.Ist. ottaf la 0

AZIN8.flM (de6l RANGE X Y Z 18A7.AAD TYPE
1 -43.56 N 0 H3A Z A R D C A TA LOGE9D

2 -40.74 It0O HA A0 C A T AL0CE D
:1 -37.93 N08 1 IA ZA R DS C A T ALOGED
4 -35.23 M 0 H AZIARDtS C A TA LOG ED1
S -32 .38 NOt H A ZARItD CA T ALOGCE D
6 -29.50 1.37 1.19 -4.67 -0.37 step ha....d
7 -24.69 1.45 1.29 -0.65 -0.32 step hazard
8 -23.8 1.29 1.88 -4.52 -0.37 Step hazar.d

1:.33 1.21 -0.34 -0.3? step hazard~3? 1.25 -0.55 -4.36 step hazard
1.41 1.29 -0.57 -0.34 Step hazard
8.76 1.61 -0.71 0.07 Step ha..ard

9 -21.06 2.29 1.20 -0.46 -0.37 step Isa....d
1.29 1.20 -4.44, -0.37 Stop hazar4
1-.33 1.24 -4.48 -0.37 Stap hazard
8.37 1.27 -4.49 -4.29 Step hazard

to -16.26 1.33 1.26 -4.42 -4.36 step hazard
1.33 8.26 -4.42 -4.38 Step hazard
1.33 1.26 -0.42 -0.38 Step hazard

it -13.43 8.33 1.28 -4.35 -0 .38 Step hazard
8.33 1.28 -4.35 -41.38 Stop hazard
1:33 .2 -035 -. 38 SlaP hazard

12 -12.64 .29 .26 -028 -0.37 Step hazard
1. 29 2.26 -0.28 -40.37 Step hazard
..29 1.26 -0.28 -4.37 Stop hazard
.32 .29 -0.29 -4.30 step hazard

13 -9.0.4 8.29 2.27 -0.22 -0.37 Step hazard
8.29 1.27 -0.22 -0.37 Step hazard

.29 1.27 -4.22 -0.37 Step heard
8.32 2.30 -0.23 -0.30 step hazard

84 -7.02 1.33 2.32 -4.16 -0.38 Slap hazard
8.1 8.32 :0.1 03 tphzr

.33 .32 0.6 -. 38 Step hard
8.33 1.32 -0.16 -01.38 Step hazard
8.96 2.94 -0.24 0.00 Step hazard

16 3 -4.22 8.33 1.32 -0.20 -0.38 step hazard
1. 33 8.:22 -0.10 -0.38 -%lap hazrd
1.33 8 .32 -0.80 -0.38 Slap hazard
1 z.133 1.32 -0.20 -0.30 slap hazard

16 -1.41 8.29 2.29 -0.03 -0.37 Slap hazard
1 .29 2.29 -0.03 -0.37 Step hazard

.29 829 40.03 -07 Saphzd
87 8.40 :19 1.29 0.03 -. 37 Slap hazrd

1 ..7 1.37 0.03 -0.36 Slap hazard
in8 4.28 1:33 8.32 1.10 -6.0:8 qtep haard

1 :37 I :36 0.80 -0:36 Step Ita..ard
29 7.122 1 .33 2 .32 0 .86 -0.38 step hazard

2.37 1.36 0.87 -0.36 Slep haard
20 q.213 2.29 1.27 6.23 -0.37 Step hazard

2:87 1.1.1 0.23 -0.36 Step haard
' 2 82.64 8 ..29 8 41.28 -0.37 Step ha.z.. r

2 6 .3? 2.33 20.30 -0.36 St-ep hatard
8.88 2.83 0.481 -0.00 Stop hazard

22 85.45 2.33 2.28 0.33 -0.38 Step hazard
8.37 8.32 .1.36 -0.36 Step hazard
8.45 8.39 J.39 -0.32 Step haard

23 28.26 8 .33 8 .26 0.42 -0.38 Step heaar
1.37 ".3.0.43 -03 Step hzrd
2.4.5 237 0.45 -432 SlaP hazar

24 22.07 29 1.20 0.46 -0.37 Stap h .a.rd
8.37 2.27 3.49 -0.36 Step hazrd
I. 48 2.33 0.32 -0.32 step bhado
1.120 1.75 0.68 -0.00 Stop ha..ard

25 23.88 1.29 2.88 052 -0.37 step ha..ard
.37 2.21 0.35 -0.36 stap hazard

2.45 2.32 0.39 -0.32 Step harad
2h 26.69 90 R AZ AR DS CA T 4LO0CTE.O
27 19.31 I 37 2.29 0.67 -0.3? atep h aard

;23 .1. 4.S 0 A AR D1 ATA LO()C ED

2 9 '03.1 9O AZAItDS CATALOCFD

1'. 1 -7. 3 IA Z A R D q C A T A L 0 G F D
.• -8.3 980 HAZAIRDS CATAlOCTeD

. -32 421 :1 HAZARDS ;.ATALO0C I.
:12 41 3 % -Z .t1) S tA r 0 C. Var

.A2 .2 O.4-L3 Se hz

.3U2.O.S -. 0 Stphzr

.6 2 0 03 tpbz~

-a 7 6 07 00 lphzr

;' *• -1.08 .29 .20 0.4 -0., S p hloe





-7 K 1Z7 7 -.L- 7 ww-- -7

184

7.2.4 Parallel Obstacles Test Results

7.2.4.1 Path Width: 100 cm.............................. 185

7.2.4.2 Path Width: 110 cm.............................. 186

7.2.4.3 Path Width: 120 cm.............................. 187

7.2.4.4 Path Width: 130 cm.............................. 188

7.2.4.5 Path Width: 140 cm.............................. 189

7.2.4.6 Path Width: 150 cm.............................. 190

Ii6
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Input fMie ?OL.PATR1.)9
File Creation Date : WM AUG to 1968 Systemn time M9t2U7

as NODELI PAPAAWETES s
HEICflT FIILTERI r O1I(c F i - 0.25
SLOPE FILTER COEFFICIErr - 0.90I LEVEL GI OUNtD STEP THRE.SHOLD 0.25 ?MTErSD

; SLOPE THREHOLD 3 0.00 DEGREES

2.0. ..

1.0. 45 4
44 . X vs. Y for

I .. 44444 4444 .. hazarda of
I .141.1 w.

0.0 * aiubs1 keyt

I A -- Insufficient data
I 2 - Purtheat return .LT. IS.,

44 2 4 ont 3 Slou I
I 44 4 .. A 4 -Step hazard

- 4.0 -. 5?-. C.0sepath hazard

-2.0 -90•.

---- ---- ---------- -03 -a~r

9 1 6 points off scale: 0

AZ|PJM/ (4*g )  RANGE x Y Z HAMADtJ TYfPE
! -43.36 If 0 If A Z A R 0 S C A T A L 0 C E D
2 -40.74 N ) If A Z A R 0 S C A T A L 0 C E 0
3 -37.93 M 0 It A Z A R1 0 S C A T A L 0 C E D

4 -.. 13 I .:17 1.12 079 -0.36 Step hazard
3 -32.;1 .29 1.09 -0.69 -0.37 Step hazard

1.41 2.23 -0.75 -0.34 Stop hazerd

0 30 .4 1 :.19 -0.73 -0.34 Step hazard
.6 .40 -).as 0.01 Step hazard

2 -9,30 .33 2.22 -0.65 -0.38 Step heattrd
1.37 .3 -0.65 -0.38 Step hazrd
0 .33 117 -'0.65 -0.0 Stop hazard
1.33 2.44 -0.63 -0.3 It hS in "ord

7 -2 6. 69 2.73 2.60 -0.60 -0.001l Step It.rd
1.33 .111 -0. O -0.30 Saep h.asrd
1. . 2.13 -0.50 -0.38 Step hazed

a -2.0 .29 1.10 -0.52 -0.37 Step hazard
1.29 2.10 -0.32 -0.37 Step hzurd
2.33 1.41 -0. -0.07 -cop hah ard.:37 .23. -o.33, -0.36 S"tep hw'teA+r
.51t J.:17 -(1. 61 0.04 Croaxplt h hax rd

9 -21.08 .35. 1 .44 -o)-56 -0.23 Step hozot rd
.72 1.60 "0.6#2 -0.00 Step ha.o,fd

2.75 2.63 -0. 73 -0.05 Croaspt t hazard
t2 -21l.26 t.44 .74 -0.50 -0.11 Step CATALaGE d

2.00 -9.90 80 3 -0.00 CrAD CpAeth hazard
1 -17.42 2O 'A.0D -0.6 -0.37 Step hazard

2.-0 2.41 -0.67 -0.07 Croepoth hazard2.73 2).63 -0,73 -0.03 Croospo th hazard

12 -12.64 I 0 h A Z A R D S C A T A L 0 G E D13 -9.84 M 0 If A Z A R D S C A T A L 0 C E D
14 -7.02 Nf 0 It A Z A R D R C A T A L 0 C E" D
15 -4.22 x4 0 If A Z, A R D S C A T A L 0 G E 0
16 -1.41 M O If A Z A R D S C A T A L 0 C E D

17 1.40 M 0 If A Z A R D S C A T A L 0 G E D
18 4.21 NO H A Z A R D0S C A T A L I E D
19 7.02 NO H A Z A K D S C A T A L OG E D
20 9.83 N 0 If A Z A R 0 S C A T A L 0 G E D21 12.64 N 0HA ZA R DS CATALOGED22 15.43 2.09 2.01 t..6 -0.37 Step hazard
'. 2.16 2.00 11.57 -0.18 Step hazard

2-29 2.-1 0.61 -0.29 Step hazard
2i 18.26 1.17T 187 0.62 -0.20 Step hazard

2.04 1.93 0.64 -0,06 Step hazard
24 21.07 1.61 1.31 0.3 -0.38 Step hazard

6 71 .60 0.61 -0.37 Step hazard
23 2 . .41 1.36 0.61 -0.25 Step hazurd

. 26 26.69 1.33 1.a 0.60 -0.37 Step hazard
2 295 1.41 1.26 0.63 -0.34 Step hazard, 1.41 I .26 0.63 -04 Stphzr

2.42 t.22 0.69 -0.34 Step hazard
1.41 t.22 0.69 -0.34 Step hazared

96 1.70 U.96 0.00 Step hnzard
20 32.31 1 ..1 1.22 0.71 -0.37 Step ha.zrd

S.41 2.19 (I. 7. -(1.34 Step h r. 4
1 41 1 29 1.73 -0.:4 Stop hb. Z rd

Ii 212 I:17 12 12 IP.79 -(. 36 Step ho z. r dil .* 1,41 1 , I.l 11.111 "0,314 %l'l top i1.042 1,2 , I -4 :.pI, Step I -. n r d

30 27 !3 I' 2,;2l *0.1 14 113 S ep hazard
I I 'fit 1011 -0.13 Croa Pnih $1aart

'12 44,74 .1 % 9/. % R ) r'rALO(;fE22
11 N %II)* c AI/22~ r % L P r F )



Isput file: IL.PATl.11
File Creation Onte WED. AUG 10 1983 System time 19:22:32 186

* M MODFL I PARANETEIS an
HEICHT FILTER COEFFICIENT • 0.25
SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP THRESHOLD 0.23 MTfERS
SLOPE THRESHOLD - 11..,4 DEGREES

2.0 +i . .. t

3.44 4
I 44 4 .. .X va. Yfor

I . 4444444a 4 hazards :f
I . . .a... I

0.0 * Number key:
I -- nuffteiout data
2 -- Furtheot return .LT. 1.5.

I . 443444 4 .. 3 -- Slope hazard
I 44 5. 3 4 -- Step hazard

-1.0 * 4 5 -- Cresmpath hazard
I .6 -- Bad data

-2.I ..

S 1 2 3 4 Points offt seale: 0

AZhUT (deg) RANGE X Y Z HAZARD TYPE
1 -40.54 ItO H A Z A R D S C A T A L 0 G E D
2 -40.74 1.3 1.00 -0.16 -0.38 Step hazard
3 -37.93 1.33 1.00 -0.111 -0.38 Step hazard
4 -35.13 1.29 1.03 -0.74 -0.37 Step hazard

1.29 1.03 -0.74 -0.37 Step hazard
1.37 1.12 -0.79 -0.28 Step hazard
1.63 1.33 -0.93 0.02 Step hazard

3 -32.31 * 1.29 1.09 -0.69 -0.37 Step hazard
1.29 1.09 -0.69 0.37 Step hazard '-
1.33 -1.12 -0.71 -0.37 Step hazard
1.72 .43 -0. 2 0.01 Step hazard

6 -29.50 1.33 :.15 -0.65 -0.38 Step hazard
1.33 .13 -0.63 -0.31 Step hazard
I.:13 .13 -0.63 -0.31 Step hazard
1.33 1.13 -0.63 -0.38 Step hazard
1.6 1.70 -0.16 0.00 Step hazard

7 -26.69 1.93 .18 -0.60 -0.30 Step hazard
33 .111 -0.60 -0.38 Step hazard
.37 1.2 2 -0.61 -0.:36 Stp hazard

:.41 1.26 -0.63 -0.34 Step hazard
.41 .26 -0.0,3 -0.34 Step hazard

1.50 1.34 -0.67 0.03 Croospoth hazard
6 -23.8 1.51 1.38 -3.61 -0.25 Step hazard

1.73 1.60 -0.71 0.00 Croeapath hazard
9 -21.08 1.61 1.31 -0.38 -0.38 Step hazard

1.61 1.51 -0.38 -0.38 Step hazard
1.64 1.33 -0.39 -0.37 Step hazard
1.71 1.60 -0.61 -0.31 Step hazard

10 -18.26 1.97 1.87 -0.62 -0.20 Step hazard
II -15.43 2.34 2.23 -0.62 -0.22 Step hazard

2.75 2.65 -' 73 -0.09 Crosepath hazard
12 -12.64 I 0 R A Z A R ) S C A T A L O G E D
13 -9.84 N 0 H A Z A R D S C A T A L OG E D
14 -7.02 N O H A Z A R D S C A T A L OG E D
1 -4.22 N O If A Z A R D S C A T A L OG E D
16 -1.41 N 0 I1A Z % R D S C A T A L 0 C E D
17 1.40 N O It A Z A R D S C A T A L OG E D
Is 4.21 NO IZARDS CATALOGED
19 7.02 N 0 I A Z A R D 1 C A T A L 0 G E D
0 9.83 T4 0 II A Z A R U S C A T A L 0 G E D
21 12.64 N 0 1 Z A R D S C A T A L 0 G E D
22 15.45 2.29 2.21 0.61 -0.36 Step hazard
23 18.26 N 0 1A Z A R 1) c A T A L 0 G E D
24 21.07 1.16 1.73 0.67 -0.39 Step hazard
23 23.08 1.36 1.43 0.63 -0.32 Step hazard

1.64 1.30 1.6 -0.35 Step hazard PA
1.64 1.50 0.o6 -0.35 Step hazard
1.71 1.56 0.69 -0.31 Step hazard

26 26.69 1.41 1.26 0.63 -0.34 Step hazard
.6 .40 0.73 -0.32 Step hazard

27 29.50 1.33 .15 0.65 -0.38 Step hazard
1.41 :.22 0.69 -0.34 Step hazard

28 32.31 1.29 .09 0.69 -0.37 Step hazard
1.29 1.69 0.69 -0.37 Step hazard
1.33 1.12 0.71 -0.37 Step hazard
I,1 2.59 1.00 0.00 Step hazard

29 35.12 1.29 . 0.74 -0.37 Step hazard
I .4)0 t). 7h -0.3? Step hazard
I 1 .13 t.ll: -0.34 Step hazard

30 17.91 I .1 113 1 ,. 11 -0.311 Step hazard

1 41 . I (. 1.11 -0.34 Step hazard
1 *0.74 I.37 W, . .119 -0.37 Step hazard

.41 0.i9? .'2 -0.34 Step hazard
S, I :1 I .4 I -0.12 Croeepoth hazard

32 41.53 it Al, A ) Ct T 4 L 0 G E D

lip.





188

Iapot file$ NDL.PATM.I3
rile CeIlaIeI Due. 3 WED. AUG I 196 System tile 1*221481

00 0EX.I PARAIRIU C
HEIGHT FILrF CO.FFICIY.Fr • 0.2
SLOPK FILTER COMI'ICIEI'NT . 0.9
LEVEL CRUWID STEP THRESHOLD 0 *.2 IERS
SLOPE THRESHOLD 10.,5 D1., IE Z"S

4
1.0. 44

4444444..4 X we. Y for
.. 4 4 .b..aarde oa

5.O a Rumba key:
I Inaaaflailolt date

I .~ 2 -- Furthesl reaur .T.. I.E
.. 444 44 .. 3 -- Sla b:Pd

44444 3 5 . 4-Slop hnzard
- 4 44 3 Cr ... path hazard

-2.0-

* I 2 3 4 Polat oft saie:

AZINITR (de.g3 RANGE 1X Y 2 RA7ARD TYPE
* -433.6 :.29 0.93 -0.119 -0.:17 .Pt-p hzrd

1 -40 74 .29 1,.9f -011 -. 37 
5
.1. p

.? '1I -3.1 -4)..U 211 S p hi-
:17 1.3: -0.1' -0.211 S.op Ilz.rd

3 -37.93 0.00 0.04) 0.';( 0.74 Step hazard
1.72 1.33 -1.06 0.00 Step hazard

4 .13.13 I .13 I .13 -0.76 -0.:18 Stp hza-d
I .:3 I .03 -0.76 -0.3U Svep hazard

I ( I .333 .74 73* -:1.311 S1.- '. 1l- rd
.I . 1; I .;1 -11.76 -0.11 S Ilep hn....-d

3 -32.31 1.29 .0') -0.631 -0.37 ;lap Il.aZad
1.29 1.0 -11.4,4 -0.37 Si.p haurd
I.33 1.I2 -0.71 -0.37 :I.p haizard
I .0 .27 -0.It' 0.04 Crillpalh hazard
1.16 3.03 -1.0,3 0.00 Sop I'Zard

6 -29.30 1 X.1 1.13 -0.63 -0.37 Step hlazad
17 I.19 -0.67 -0.36 Step 1,zrd
I.41 1.22 -0.69 -0.34 Step hazard
1.411 1.'1 -fI.fl -0.29 ,tep hazard
'.04 1.00 -1.02 0.02 Smep hazard

7 -26.4.9 1.41 1.26 -0.63 -0.34 Siap hazerd
1 .5. 1.43 -0.70 -0.32 Sl:p hlzard
1.75 I.36 -0.$9 0.00 Crlalpalh h,:ard

a -2.0.8 1.84 1.68 -0.74 -0.11 SIp hazard
:2 1 .U 1.."? 1.114 -0.71 -0.20 Step hazard

It o 10.26 2.09 l. 0 -0.65 -0.37 Step hazard
.20 "2-.0 -0. -0.6*O Slap hazard

2.;', 2.37 7:1 O.333 falh hazard
2.73 2.61 -0.116 -0.1,: .:r.. pat hazard

II -15.43 .0 It AZAR DS CATALOGED ..
12 -12.64 ') A Z Ak R D S CATALOGED
13 -9.184 N ) IIA Z A It D C A TA L OG K
14 -7.02 93) A 1 A R D S C A T A LO E ED
IS -4.22 11 0 1 2 II S t; A T A L 0 C E0
I6 -1.41 3 3 1 A ZA R DS 1 AT A LOC E D
7 1.40 0 1.A ZA It DS CAT A LOC E
I8 4.21 ,0 I A ZA ItO D CAT A LOG ED
19 7.02 0 i R&ZA, S 0 ATAL 0 ED

20U 9.13 A Z A It 11 S C A T A I. 0 c D
21 12.64 9' IIAZAIIS CATALOCED
22 15.43 11 Z A It 0 S C A T A L CEOG D
2. 18.26 f1) A R a C.A T 4 1. 0 C E D
24 21.-17 1.116 1.73 0.67 -0.39 step hazard

2. 14 .- )V 1.7 -40.34 9.1.p ha...rd
23 23.88 I.111. .70 0.73 -0.39 S.ep h.zard
26 26.6,9 :.€.1 .44 0.73 -0.30 Step hazard

.,4 3.47 0."4 -0.3? step hard
,71 3.53 0.77 -0.31 Slap 8: zard

27 i9.10 1.41 1.2? 0.6:9 -0.34 Step hazard
1.411 29 9.73 :00.!9 :ep hazard
.61 4 0 () 79 -40 *1l 1l* h.-r1 d

28 32.31 1.45 3. . 3.?? -0.:32 - ep illa'
3.5 1 .1: 31.311 -40..23 Sep h.-zard

29 Wil 1 .37 .12 0.79 -0.36 Steap hazard
1.41 .13 0.111 -0.34 qlap hazard

37.03 1 ..2 32 37') -0.37 Slap hazard
929 .12 0.79 -0.37 Step hazard

3.2 3., 0.7) -0.3? .Slap haard
.'11 I. X3 'I-II -4)1 37 %I~p hole d1%I1 40 .74 1 1:1 .0 0: 0 .116 -0 .37 S tlp h ... 4

3.II 3".337 0.2 -0.34 Step h azard
1.41 .07 0. 2 -0.34 Slep haard
1 .7-2 .3n I .2 ill !1 Slp haI...rd

12 41. .7 U.41 3.94 -w.37 S.tp h...rd
023 .47 V 14 Q

3
-I.,:ho:rkI
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Input fi le.- RDL.PATW. 14 :"

File Crum lIa Dere WED. AVGO Il 1t11 tior 0if"04 18907
a , O ELI PARAVI 1 I

HEICHr FILmTit COEFFiciE 0.25
SLOPe FILTER caeFFictENT *.9
ILE.VL GCROUPS r-P TIZISOLD 0.25 3MUT
SLOPE TIRfSIIOLU * 30.0 DISGUR

2.0.

4 .4
2.0 4

I 444444 4..44 X e. T for
I .4 . .hazards of

I ,. .. Odome I

0.0 * Number hapt
- .I Ioaufflateat dota

I . 2 "" Ferthoml e"turn LT. 1.3w
I .. . .. 3 "" SieI hal3ard
I 44 44 4.. 4 -Step bzaed

-I . * 4 4 3 . -- Creaapth hasard
I 44 6 - lad data

-2.0

* 1 2 3 4 Pela off soe: 0

AZ IMTW (4d#&) RANCE X Y Z HAZARD TYP
I -436 1.37 0.99 -41.94 -0.3? Step hazard

:.37 0.99 -0.94 -0.37 Stp hazard
I. 0.99

)  
-0.94 -0.37 Step hsazrd

2 -41.74 I.29 0.911 -0.114 -0.37 Step hazard
.29 0.90 -0.84 -0.37 Step hazard
.2.

)  
0. 3 -0.14 0.3? Step hazard

.72 1.20 -1.12 0.01 Slap havard
3 -37.1)3 :.29 1.52 -0.79 -0.37 Stop hazard

.29 -.02 -0.79 -0.7 step hazard
:29 .02 -0.79 -0.37 Step hzrd

a .'2 2.04 -0.111 -0.30 Fiep haxrd
1.76 1.39 -1.80 0.07 Step hazard

4 -5.11 1 .:t3 1.01 -0.76 -0.,7 .lp h.Urd-
1.41 1.13 -0.11 -0.34 Slap hazard
:.41 1.13 -0.11 -0.34 Step hazPd"
.96 t.60 -1.i 6.00 Step hazard

S -.12.31 .33 :.,12 -0.71 -0.38 Step hazard
..:0 I .2 1 -0.70 -0.29 Slap hazard

6 -29.10 .3 12.4 -0.77 -0.32 Slap hazard
S1.4 I .!: -0.111 -O.:33 Slbp hazard

I.4.4 I .4:3 -0.11l -0.33 S tep hazard
7 -26,.69 1.61 1.44 -0.72 -0.38 Step bazard

I .6l 1.44 -0.72 -0.38 Stop haar4
3.64 1.47 -0.74 -0.37 Step hazard %

171 :.3 -0.77 -0.31 Slap hazard
-2.00, 1.33 1.70 -0.75 -0.39 Stp hazard

-21.111 II 3./A~~ C T L C.
!41 .f.tl "I If A Z A R 10 % C A T A L 0 C 9. 0 %

I1 -1i. Z.7. 2.61 -0.116 -0.07 Craapelh hazard
I1 -33.43 !0 HAZARDS CATA .OGED E
12 -12.64 0 1| A ZA R DS CATAL OG D
13 -4114 If A Z A R D0 CATALOGED
14 -7 2 ' %l 7 Z % It:, C A T A L 0 CK
IA -1.41 II 7.ARDt0 CATA LOC-D

I? 1.441 I) II A Z A R U s CATA L OG D 0 D

2 0 3. 1 : ) I t A Z A It 0 4 C A T A L 0 C E D

20 1).A,3 UJ I Z A It D s C A T" A L 0 C E 0

21 2 2.44 ' II 0 Z s 0.4 C AT A L 0 C D-" 1.45 3') 1l5% L .AI3DS C AT ALOC EIrD *

23 30.24 . 0 II A Z AR 0 a C A TA LOGED E
24 23 07 .1in 2.03 0.78 -0.14 Slp hazard

" ".10 0.111 -0.02 Crelloth hazar4

7 2 2.14 U.3l -0.20 Stop hazard
23 23. 111 .3'. 1.70 11.73 0.39 Sltp hazard

. 3.70 0.75 -0.39 Slp haard
21b , '1. :413, .6.6 0.113 -0.37 Step hazard
27 2q.70 .,I .410 1.79 -0.38 Slep hazard

.,1 :.40 0.79 -0.38 Slep hazard
.4 .4- 0.tl -0.31 Step bezrd

3.71 1.49 0.314 -0.31 slep hazard
133 2 31 1 29 2.09 0.,.9 -0.2? Slap hazard

1.41 I.49 *,-' -0.34 Step hazard
:.41 1.1 0.73 -0-34 Step hazrd
..a .23 .79 -0.29 Slap hazard

29 35.22 .:13 1.0 0.70 -0.38 Slap hazrd
,.,4 I.bb 1.17 -0.01 slap hazard

30 37.93 I ,zj I .05 O.01 -0.38 Slap hazard
1.4. 1." 0.00 -0.34 Step hazard
3.53 I.~,09.86 -0.34 Stop hazard

I 4n 74 I 2) 3.911 0.04 -0.37 Slop haz"rd
o -,n 11 3 1 114 -0.37 step hazard

I:3 I I) .1t.1l -0.27 Slap hazard13 vi 3:1 I ' W5. II lot -0.37 S ep haa rd

3 41 3 02 II 97 -0.34 Slap hezad
A I 41 I 1) . 5 97 -0.34 Slap hazard

' " I -2'. 33 0f l.03l 
9

la hazalr4

, . 3 , *+ . . 5.,' 4, ,
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iaput file' RDL.PATH.15
Pir Cereeten Dole iVED. AU/G 10 19 Syem line I9:011S?

am MODII PARAMZTg e
HEIGHT FILTER COEFFICIENT 0.23

SLOPE FILTER COEYFICIIT 4 4.1o
LEVEL GROUND STISP TESHOLD * 0.25 IIER
SLOPE THALSOOLD 3 38. " DE GIER

2.4.

444

1.0 444 4.
1 4444 4 4444 X vs. Y for

.lomards ef
" l~eesJ•

0.0 .im.r keys
I .I - 0 |i m e f f l e l e t d u t e

1 .2 -- Irurthllt retudus LT. 1.3.

.. .. 3 -- Slope houe d

I 4444444 4.4 . 4 - Step llmurd

-1.0 -.1. 3 3 5 C, path haard

-2.0..

0 I 2 a 4 Potm.o off psiel •

AZINV'l Id.) PA CA Y Z lAZARD TTPZ

I -43.06 1.29 0.9It -. 09 ".3 Stop hemlmrd
1i.29 *.4i -0.09 '0.3? Seep bused

1.39 0.92 -0.09 -0.37 Step bhmrd

1 .72 1.24 -1.18 0.01 Step baard

2 -41.74 1.33 1.00 -0.80 -0.38 Step besrd

1.3 1.00 -0.86 -4.38 Step hbemrd

:1.3 :.00 -:8 '0.30 Step buse

3 -17.93 I.33 1.09 -0.81 -0.38 Str amd
1.41 1. I -0.0 : -0.34 Step bollowed

1.41 IfI1 -06 -0.34 Step bastrd

4 -35.13 1.33 1.08 -0.16 -0.37 Slep hamard

I.17 1.12 -0.79 -0.36 Step hlazued

1.41 1.13 -0.631 -0.34 Step bused

1.40 1.21 -0.03 -0.29 Step lsard

3 -,".31 1.41 1.19 -0.75 -0.34 Sep belamed

1.41 .19 -0.75 '0.34 Step l d m
1.41 1.23 -0.79 -0.29 Step zard

1.73 1.4a -0.94 0.00 Croepoth haaed

6 -29.110 1.61 1.40 -0.79 -0.37 Step lmard

.44 1.43 -0.111 -0.37 Slop hasurd

1.71 1.49 -0.114 -0.31 Step haard

ft2.) I H, I . 6f, -0W. 1. - •0.39 Seep bh rd
a -211 .! till "2 04 I .ul -0.l

"
2 -0.26 Step hamed

2. 2 1 .'4 -0.16 -0.28 Step : lerd "

.49 21.II 3.2 3.27 -O.99 -0.07 crOppllh beamed

,10 l'-6If :: ;: II t A. A I 1) S C A T A L O LI

II -II I. 4tRt . C A T A I. O C r D

I L -I2,4 4 1)I1 A Z A 1A L) DS C L

13 -1.4$4 4 0 II A Z A R D S C A T A L 0 G E D

14 -7.'02 1 ( 1 A Z AR R D C A T A L 0 G E D %

13 -4'-2 10 11A Z.I RDS CATALOGED %

I + : , l 67i I Z ,A I t I k S " C A T A L 0 C E . D 
% .

Zt ':i i Z It 1)S CA T A LOCE D
II I l 11 .A 1. % R It S C A T A L 0 C E D

a' I If A. Z* 4+ 1 \ A R to 1," C A T A L 0 G E; 0
ll ' e I.A Z . It 11 CA r A L 0 . E D

1 A A/. AIt D S C A T A L 0 C E D
" A, Z ,A It D S C A T A L 0 G E D

: i, 2.1. 11 A Z ,A41 I 3 C A T A 1. 0 C .KD
7 4 211 'l 1 A Z % It D s c A T A L 0 G E D

2I 2"1 'i 2.q .1)l (,P.4 -4.,37 Step 1samed
.1 ), I3! 1.4 -0). 370 Step er41

".20 2.1) l .89 0.0 Step beame.d

26 2.. . .(21.b 1.66 ).8(13 -0.J9 Step lomIr d
2.11) 1 .7-) 0).90 -0.35 Step hazrd

37 24 2') I.221. 1,6l .. -0.37 Step hened.
t tII. $ .1 .4)t -0,.217 Step Sile., ed 

I

t11 12.11 I.1,1 116 O.t.O -0.30 step heard
1.11.1 0.33 0.90 0.13 Step haued

114 22 24 1.13 0.74 -0.37 Step hzrd

1.41 1.15 0.11 -0.34 Step be..m.d
I.41 3 . .,1 -0.34 Slep Iheectrd
1.4. 1.21 O+.6 -0.34 Step heamd

3.00 1.69 1.19 0.02 Step bemeed

30 17.93 .33 1.05 0.8l -0.r3 Step
1.41 1.17 0.91 -0.29 Step lsenmed

,!,n4 1.61 1.25 -0.01 Step beamed

31 40.74 113 1.00 0.86 -0.38 Step besed
I 1 I t? . o. 92 -0.34 Slp hloegd
1.I;;1 I.'!2 1.23 0.00 Step hed

12 -t:3 15 I.21 , 1' ~ 0.119 -0.37 Step hetmed
1211341 )' ,19 -0,37 step bea...d

1.1 L II, 1.91 -0 37 gtep toe..md

t7

.1.

1.

'2

m' ~
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7.2.5 Range Test Results

7.2.5.1 Range of Obstacle: 40 cm ....................... 192

7.2.5.2 Range of Obstacle: 50 cm ....................... 193 -

7.2.5.3 Range of Obstacle: 60 cm ....................... 194

7.2.5.4 Range of Obstacle: 70 cm ....................... 195

7.2.5.5 Range of Obstacle: 80 cm ....................... 196 "2'

7.2.5.6 Range of Obstacle: 90 cm ....................... 197

7.2.5.7 Range of Obstacle: 90 cm.....................198

7.2.5.8 Range of Obstacle: 110 cm ....................... 199

7.2.5.9 Range of Obstacle: 120 cm ....................... 200

7.2.5.10 Range of Obstacle: 130 cm ....................... 201

7.2.5.11 Range of Obstacle: 140 cm ....................... 202

7.2.5.12 Range of Obstacle: 150 cm......................203

7.2.5.13 Range of Obstacle: 160 cm ....................... 204 ,. ,

7.2.5.14 Range of Obstacle: 170 cm ....................... 205

7.2.5.15 Range of Obstacle: 180 cm ....................... 206

7.2.5.16 Range of Obstacle: 190 cm ....................... 207

7.2.5.17 Range of Obstacle: 200 cm ....................... 208

7.2.5.18 Range of Obstacle: 210 cm ....................... 209

7.2.5.19 Range of Obstacle: 220 cm ....................... 210

7.2.5.20 Range of Obstacle: 230 cm ....................... 211
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Input rile: KDL.RANCE.04
File Creation Date : WED. AUG 10 1983 System time 20:56:29

** PODELI PARAPETEI .

IEIGirT FILuER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENi = 0.90
LEVEL GROUND STEP "IiIIUESIIOLD = 0.25 PIETERS
SLOPE TIRESHOLD : 30.00 DECREES

2.0 +.

I

rt1.0 +T 5
l X vs. Y for

0 5 hzards ofhzar
I sCan •r I

0.0 + Number key:
- Insufficient data

-- Furthest return .T. 1.5m.4..

I .. 3 -- Slope hazard
I 4 -- Step hzr

-I .0 +5 -- Crosspath hazard

I 6 -- Bad data

-2.0 +

0 13 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

:d

I.
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Input file: NDL.RANGE.05
File Creation Date : WED, AUG 10 1983 System time 20:54:20

P HODELI PARAPIETERS
IIEICIT FlUtER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL CROUND STEP "rjlREsIOLD = 0.25 FrERS
SLOPE THRESHOLD 30.00 DEGREES

2.0 +

-~ I

1.0 +
. I X vs. Y for

I .. .hazards of
I .. scans, ' I

44
0.0 + .4 Number key:

I -I Insufficient data
I . 2 -- Furthest return .LT. 1.Sm
I .. 3 -- Slope hazard

. . 4 -- Step ha:-trd
-1.0 + • 5 -- Crosspath hazard

6 -- Dad data

Ii

-2.0 +
----------------------- > X

0 2 3 4 Points off scale: 0

AZIMIUTH (deg) RANGE x Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 N O H A Z A R D S C A T A L O G E D
3 -37.93 N 0 I A Z A R D S C A T A L 0 G E D
4 -35.13 NO HAZARDS CATALOGED
5 -32.31 N O H A Z A R D S C A T A L O G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N O H A Z A R D S C A T A L O G E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
I -15.45 NO HAZARDS CATALOGED
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 NO HAZARDS CATALOGED
14 -7.02 N 0 1 A Z A R D S C A T A L 0 G E D
15 -4.22 1.06 1.05 -0.08 0.01 Step hazard
16 -1.41 1.06 1.06 -0.03 0.01 Step hazard
17 1.40 1.06 1.06 0.03 0.01 Step hazard
18 4.21 1.06 1.05 0.08 0.01 Step hazard
19 7.02 1.06 1.05 0.13 0.01 Step hazard
20 9.83 1.06 1 .04 0.18 0.01 Step haznrd
21 12.64 1.06 1.03 0.23 0.01 Step hazard
22 15.45 1.10 1.06 0.29 0.00 Step hazard
23 18.26 N 0 H A Z A R D S C A T A L 0 G E D
24 21.07 NO HAZARDS CATALOGED
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D
26 26.69 NO HAZARDS CATALOGED
27 29.50 NO HAZARDS CATALOGED
28 32.31 N 0 If A Z A R D S C A T A L 0 G E D
29 35.12 N 0 f A Z A R D S C A T A L 0 G E D
30 37.93 N 0 If A Z A RI ) S C A 'r A i. 0 G E D
31 40.74 N 0 I A Z A R DS C A 'r A L 0 G 1 D
32 43.55 N 0 II A Z A R D S C A A L 0 G I: I)
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Input file: IDL.RAINGE.06
File Creation Date WED, AUG 10 1983 System time 20:51:49

s* IODELI PARAMETERS *:
lEIGHtT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE THRESIHOLD a 30.00 DEGREFIq

2.0 +

1.0 +-
X vs. Y for

I .. ... hazards of
I .4 5 scan ! -..

.4
0.0 + Number key:

I.I -- Insufficient data
I 2 -- Furthest return .LT. 1.5m .

3 Slope hazard
-1+ .. 4 -- Step hazard

-1.0 + 5 Crosspath hazard6 -- Bad data

- .0 +..
-- - - - -- - - - - - - - - - - - - - -> X "'

0 1 2 3 4 Points off scale: 0

AZI IMUTH (deg) RANGE X Y Z HAZI,) TYPE
1 -43.56 N O H A Z A R D S C A T A L 0 G Z D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R n S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N O H A Z A R D S C A T A L O G E D
6 -29.50 N 0 A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 H A Z A R D S C A T A L 0 C E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N O H A Z A R D S C A T A L 0 C E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
11 -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.f!4 N O H A Z A R D S C A T A L O G E D
14 -7.02 N 0 H A Z A R D S C A T A L 0 G E D
15 -4.22 NO HAZARDS CATALOGED
16 -1.41 N O I A Z A R D S C A T A L O G E D
17 1.40 N O H A Z A R DS C A T A L O G E D
18 4.21 N O H A Z A R D S C A T A L O G E D
19 7.02 N O I A Z A R D S C A T A L OG E D
20 9.83 N 0 H A Z A R D S C A T A L O G E D
21 12.64 1.17 1.14 0.26 0.05 Step hazard
22 15.45 1.20 1.16 0.32 -0.02 Step hazard
23 18.26 1.06 1.00 0.33 0.01 Step hazard

1.25 1.19 0.39 0.01 Crosspath hazard
24 21.07 N 0 H A Z A R D S C A T A L 0 G E D
25 23.88 N 0 H A Z A R D S C A T A L 0 G E D
26 26.69 N 0 H A Z A R D S C A T A L 0 G E D
27 29.50 N o H A Z A R D S C A T A L o G E D
28 32.31 N 0 A Z A I D S C A T A L 0 G E D
29 35.12 N 0 If A Z A R D S C A T A L 0 G E D
30 37.93 N o I A Z A R D S C A T A L o G E D
31 40.74 N 0 11 A z IN RD S C A TA L o G E D
32 43.55 N 0 If A Z A R D S C A T A 1. 0 G E D

-!d

,-. . :, - _- -. f ;. , . . . ,.i% . -. .. .. .] • . . - ,., ..- . - . . . , - ,. , , -, -: 1., , , , , , , . , , , .'' -: % - , . -.. '' , ,,''.,. '.-.- "''%x\-. . *'\, \%',' A.' ' *I'- '-,.-..' ' '.,., '.J, .'" ... ,.f,
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Input file: MDL.RANGE.07
File Creation Date : WED. AUG 10 1983 System time 20:47:50

** MODEL I PARAMETERS *:
lIE I cirr F I LTF-R COEFF IC I ENT = 0.25
SLOPE FILTI'.R COE"FICIEIrr = 0.90
LEVEL GROUND STEP THRESIOLD 0.25 METERS
SLOPE THiRESHOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

:, I hazards of"

4 scan i
.4

0.0 + . N .. umber key:
* .I -- Insufficient data

2 -- Furthest return .LT. l.Sm
I .. . 3-- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

6 -- Bad data

-2.0 +
----------------------------------------------------- > x
0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 fA Z A R D S C A T A L OG E D
6 -29.50 N I A Z A R D S C A T A L 0 G E D
7 -26.69 N A Z A R D S C A T A L 0 G E DALO E

12 -123.648 l 0 H A Z A It D S C A T A L 0 G E D ,
83 -3.88 NO HAZARDS CATALOGED
9 -21.08 N 0 f A Z A R D S C A T A L 0 G E D

10 -18.26 NO fA ZA R DS C ATA LOGCE D
15 -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 I A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 A Z A R D S C A T A L 0 G E D
15 -4.22 NO HAZA A.ARD.S CA A L O A',ED

12 4.21 1.22 1.22 0.09 0.02 Step hazard
19 7.02 N 0 A Z A R D S C A T A L 0 G E D
20 9.83 1 .26 1.24 0.21 0.02 Step hazard
21 12.64 1.26 1.23 0.28 0.02 Step hazard
22 15.45 NO0 H AZA R DS C AT ALO0GE D
23 18.26 1.06 1.00 0.33 0.01 Step hazard
24 21.07 N 0 1 A Z A R D S C A T A L 0 G E D
25 23.88 N0 A Z A R D S C A T A L O G E D
26 26.69 N 0 ! A Z A R D S C A T A L 0 G E D
27 29.50 N 0 H A Z A R D S G A T A L 0 G E D
21 32.31 N O H A Z A R D S C A T A L O G E D
29 35.12 N O H A Z A R D S C A T A L O G E D
30 137.93 N 0 I A Z A R D S C A T A L 0 G E D
31 40.74 N 0 I A Z A R D S C A T A L 0 G E D
32 43.55 N 0 if A Z A It D S C A T A L 0 G E D

i%
* . -*. * *r.,-

-
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Input file: MDL.RANGE.08
File Creation Date WED. AUG 10 1983 System time 20:40:26

- I MODEL1 PA.IETERS **

IIEICIIT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND -IEP TIIRESIIOLD 0.25 METERS
SLOPE TIIItESIIOLD 30.00 DEGREES

2.0 +

I . . X .. fo

1.0 +
I X vs. Y for

hazards of
I . 4 5 scan # I
I . 44 -

0.0 + 44 Number key:
I I -- Insufficient data
I . . . 2 -- Furthest return .LT. l.5m
I .. . .. 3 -- Slope hazard
I .. . 4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
I .6 -- Bad data

= I .."

-2.0 +
---------------------------------------- > x

0 1 2 3 4 Points off scale: 0

AZINUTIT (deg) RAIGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 N 0 A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 1 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 It A Z A R D S C A T A L 0 G E D
8 -23.88 NO HAZARDS CATALOGED
9 -21.08 N O It A Z A R D S C A T A L O G E D
10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
11 -15.45 R o H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 I A Z A R D S C A T A L 0 G E D
13 -9. 4 N 0 11 A Z A R D S CATALOGED
14 -7.02 No 1AZAR DS CATALOGED
15 -4.22 4 0 H A Z A R D S C A T A L 0 G E D
16 -1.41 1.33 1.03 -0.03 -0.01 Step hazard
17 1.40 1.37 1.37 0.03 0.00 Step hazard
18 4.21 1.37 1.37 0.10 0.00 Step hazard
19 7.02 1.37 1.36 0.17 0.00 Step hazard
20 9.83 1.37 1.35 0.23 0.00 Step hazard
21 12.64 NO AIt A Z A R D S C A T A L 0 G E D
22 15.45 1.26 1.21 0.34 0.02 Step hazard

1.50 1.45 0.40 0.02 Crosspath hazard
23 18.26 N O H A Z A R D S C A T A L O G E D
24 21.07 N 0 H A Z A R D S C A T A L O G E D
25 23.88 N 0 1 A Z A R D S C A T A L 0 G E D
26 26.69 N 0 A Z A R D S C A T A L 0 G E D
27 29.50 NO HAZARDS CATALOGED

21 32.131 1 0 AZARDS C A T A L 0 G E D
2'9 35.12 l0C A T A L 0 G E D
30 :37.93 N 0 I A Z A It D S C A T A L O G E D
:11 40.74 N 0 I A Z A It ) S C A T A . 0 G E D

4:1.53 N 0 II A Z % It 1D S C A T A L 0 G E D

b j,

P.'. N

A- 41.
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Input file: ?DL.RANGE.09
File Creation Date : WED, AUG 10 1983 System time 20:45:23

n JIODELI PARAMIETERS **

IIEIClIT FILTER COEFFICIENT = 0.23
SLOPE FILTrR COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 NETERS
SLOPE TIIRESIIOLD 30.00 DEGREES

2.0 +

1.0 +
.. X vs. Y for

.. Ihazards of
I .scan ' I

4
0.0 + 4 Number key:

I .- - I -- Insufficient data
I . . . 2 -- Furthest return .LT. 1.5m
I .. 3 Slope hazard

4 -- Step hazard
-i.0 + 5 -- Crosspath hazard

I , 6 -- Bad data

"" -2.0 +

0 1 2 3 4 Points off scale: 0

AZI MUTH (deg) RANGE X Y Z HAZARD TYPE
I -43.56 N 0 A Z A It D S C A T A L O G E D

* 2 -40.74 N 0 1 A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 1 A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 11 A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 f A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 f A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L OG E D
0 -18.26 N 0 I A Z A R D S C A T A L OG E D
10 -15.45 NO H A Z A R D S C A T A L O G E D
12 -12.64 N 0 A Z A R D S C A T A L 0 G E D

13 -9.84 N O 1fA Z A R D S C A T A L O G E D
14 -7.02 N 0 A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 11 A Z A R D S C A T A L OG E D
16 -1.1I N O I A Z A R D S C A T A L O G E D
17 1.40 1.43 1.43 0.04 0.03 Step hazard
18 4.21 N O A Z A R D S C A T A L O G E D
19 7.02 1.43 1.42 0.18 0.03 Step hazard
20 9.83 1.43 1.41 0.24 0.04 Step hazard
21 12.64 N O A Z A R D S C A T A L O G E D
22 15.45 1.50 1.43 0.40 -0.03 Crosspath hazard
23 18.26 N 0 I A Z A R D S C A T A L 0 G E D
24 21.07 N O 11 A Z A R D S C A T A L 0 G E D
25 23.88 NO HAZARDS CATALOGED
26 26.69 N O H A Z A R D S C A T A L O G E D
27 29.50 N 0 t A Z A R D S C A T A L O G E D
28 32.31 N 0 i A Z A R D S C A T A L 0 G E D
29 35.12 N O I A Z A R D S C A T A L 0 G E D
30 37.93 N 0 1 A Z A R D S C A T A L 0 G E D
31 40.74 N 0 I A Z A R D S C A T A L 0 G E D
32 43.53 N 0 II A Z A I D S C A T A L 0 G E D

%

-- N
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Input file: HDL.IANCE.IS
File Crewtion Dale : WED. AUG fi 1983 System time 19:3031

as PMODELI PARAMETERS as
REICHT FILTER COEFFICIENT * 0.25
SLOPE FILTER COEFFICIENT 0.9
LEVEL CROUND STEP THRESHOLD 0 *.25 M[ETER
SLOPE TIIRHI1EIOLD 3 0.00 DECREES

2.9.

1.0.
I .X vs. Y for
I. hazards of
I .Mean I 
1 .44

0.0 * . 44 4 Number key:
I . 4 I -- insuffllent data

2 -- Furhet return .LT. 1.3m
I 3.-3 Slope hazard
I. 4-- Stop hazard

-1.0 3 . -- Crosapoth hazard
"-" G - Bad d oes

-2.0.

0 3 2 3 4 Points off seale: 0

AZIMUTH (deg) RANGE x Y Z HAZARD TYPE
1 -40.56 M I A Z A R D S C A T A L O G E D
2 -40.74 N O 1fA Z A R D S C A T A L O G E D
3 -07.93 f 0 10 A Z A R D S C A T A L OG E D
4 -35.13 N 0 If A Z AR D S C A T A L O G E D
5 -32.31 K 0 H A Z A R D S C A T A L OG E D
6 -29.50 N 0 11 A Z A R D S C A T A L OG E D
7 -26.69 N 0 H A 2 A R D S C A T A L OG E D
8 -23.88 M 0 If A Z A R D S C A T A L O C E D
9 -21.08 N O H A Z A R D S C A T A L OC E D
tO -18.26 I 0 0 A Z A R D S C A T A L 0 G E D
If -15.45 N0 IIAZARDS CATALOGED
12 -32.64 14 0 A Z A R D S C A T A L OC CE D
13 -9.84 N O 0 A Z A R D S C A T A L OG E D
14 -7.02 N 0 11 A Z A R D S C A T A L OG E D
Is -4.22 1.24 1.24 -0.09 -0.30 Step hazard

1.24 t.24 -0.09 -0.30 Step hazard
1.24 1.24 -0.09 -0.30 Stop hazard
1.53 1.3.1 -0.11 0.02 Step hazard

16 -1.41 1.24 1.24 -0.03 -0.30 Step hazard
1.24 1.24 -0.03 -0.30 Step hazard
1.24 :.24 -0.03 -0.30 Step hazard

I7 1.40 I.05 2.5 0.04 -0.00 Step hazard
0 4.t2 1.29 1.29 0.09 -0.36 Step hazard

1.29 .29 0.09 -0.36 Step hazard
1.29 1.29 0.09 -0.36 Step hazard

1.55 3.55 0.11 0.02 Stp hazard
19 7.02 1.24 1.24 0.15 -0.30 Step hazard

1.24 1.24 0.1 -0.30 Step hazard
1.24 2.24 0.1T -0.30 Step hazard

20 9.803 1 0 it . Z A R D S C A T A L 0 G E
21 12.64 4 41 11 % Z A R D S C A T A L 0 C E D
22 13.45 1 i) IIA Z % R D S C A T A L 0 C E D
23 I2.26 N I II A Z % A D S C A T A L 0 C E D
24 21.07 rin II , Z A It 1 l, C A T A 1. 0 G F D

26~ 1i tf it %~ z i it I) c % '1r A L 0 C E D
26 26. 6'P N') I 1 Z A R D S C A T A L 0 C E D
27 29.0 0 1 , Z IH D S C A T A L 0 C E D
.! n 32.31 11 N Z % It D :;C A T A L 0 C E D

29 :1,. 12 ) I Z C A T A L 0 G E D
- :11 :7.: 31 Z C A T" A L 0 G E D

.2 41).74 11 It Z Ix S)4 C A T A 1. ED
:22 -:32. -15 4: 1J ! Z. K S C A 'I* A L 0 C E D
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Input file: NDL.RANCE.1l
File Creation Date : WED. AUC 10 1983 System time 19*38t10

*a NODELI PARAMETRS an
HEIGHT FILTER COEFFICIENT a 0.23
SLOPE FILTER COEFFICIENT a 0.90
LEVEL GROUND STEP THRESHOLD 0.253TERS
SLOPE THRESHOLD •30.00 DIMES ,

2.0.

1.0-
X vs. Y for

hazarda ofI l elase
I 4 4

0.0 . 44 Number key:
I 4 i -- Insufflcient data
I . . 2 Furthest return .LT. 1.3-

3 -- Slope hazard
4 -- Step hazard

-1.0 . S- Crocepath hazard
6 -- bad data

-2.0. ..
-- - - - - - - - - - - - - - -- - -- -

* I 2 3 4 Points off SCSl.: 0

AZINU'TH (dog) VANCE X Y Z HAZARD TYPE
1 -43.56 N4 0 A Z A R D S C A T A L OG E D
2 -40.74 N O H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 A Z A R D S C A T A L OG E D
4 -33.13 NO If A Z A R D S C A T A L OG E D
3 -32.31 N 0 If A Z A R D S C A T A L 0 G E D
6 -29.3 0 f A Z A R D S C A T A L OG E D
7 -26.69 N 0 11 A Z A R D S C A T A L O G E D
8 -23.88 N O H A Z A R D S C A T A L OG E D
9 -21.06 N 8 It A Z A R D S C A T A L OG E D

10 -18.26 f 0 H A Z A R D S C A T A L OG E D
II -15.45 N O H A Z A R D S C A T A L O G E D
12 -12.64 No HAZARDS CATALOGED
13 -9.84 No HAZARDS CATALOGED
14 -7.02 No HAZARDS CATALOGED
Is -4.22 1.37 1.36 -0.10 -0.3? Step hazard

1.37 1.36 -0.10 -0.37 Step hazard
.37 1.34 -0.10 -0.3T Step hazard

16 -1.41 1.29 1.29 -0.03 -0.3? Step hazard
1.29 1.29 -0.03 -0.37 Step hazard
1.33 1.32 -0.03 -0.37 Step hazard
1.63 1.65 -0.04 0.02 Step hazard

17 1.40 1.29 1.29 0.03 -0.37 Step hazard
1.29 1.29 0.03 -0.37 Stop hazard
1.27 1.37 0.03 -0.36 Step hazard
1.37 1.37 0.03 -0.36 Step hazard

in 4.21 1.29 1.29 0.09 -0.37 Step hazard
1.29 1.29 0.09 -0.37 Step hazard
1.33 1.32 0.10 -0.37 Step hazard
:.63 :.63 0.12 0.02 Step hazard

19 7.02 .33 .32 0.16 -0.38 Step hazard
1.33 1.22 0.16 -0.38 Step hazard
1.33 1.32 0.16 -0.38 Step hazard
1.63 1.64 0.20 0.01 Step hazard

20 9.83 1.29 1.27 0.22 -0.37 Step hazard
1.29 1.27 0.22 -0.37 Step htnard

21 12.64 N ) R A Z A R U S C A T A L 0 G E D
22 13.45 ri o H A Z A R D S C A T A L O G E D
23 18.26 N O II A Z A R D S C A T A L OG E D
24 21.07 N O II A Z A R D S C A T A L OG E D
25 23.08 N O It A Z A R D S C A T A L OG E D
26 26.69 N O I A Z A RI S C A T A L O G E D
27 29.30 N 0 I A Z A R D S C A T A L 0 G E D
20 32.31 N O H A Z A R D S C A T A L 0 G E D
29 3$.12 N O If A Z A R D S C A T A L 0 C E D
3O :17.93 O Ia ZAItDS CATALOGED

I 40.74 If AZR IATALOCE D
2 .4153 N1 o II A Z A It D S C A T A L 0 G E D

A._

"A:N
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Input filet: NDL.RANG.12
File Creation Date : WED. AUC 10 193 Sinte time 19:40*32

SMODELI PARAflER as
HEICHT FILTER COEFFICIENT 2 0.25
SLOPE FILTER COEFFICIENT - 0.91LEVEL GROUND STEP THRESHOLD 0 0.25 METERS
SLOPE THRESHOLD 3 30. " DE.GRES

2.0

I.0

X vs. Y forI .. a of

I . . .a e.

I .. hez:rda o

I 4445
0.0. .444 4 Number key: lI 0 - Inauftletent data C.

I 2 -- Furthest return .LT. 1.3m
I .. .3 -- Slope hazard

4 -- Step hazard-1.0 5-- Crovapath hazard
6-- Bed data

-2.0.

• I 2 3 4 Points off sale: 0

AZI'MTH (dg) RANGE X Y Z HAZARD TYPE2 -3.56 NO A AD'C TA O E

2 -30.94 N O I A Z A R D S C A T A L OG E D3 -37.93 I 0 11 A Z A R D S C A T A L 0 C E D4 -3523o No HAZARDS CA AL GE
3 -32.31 N 0 HAZ2A RD S C A T A LOGED6 -29.30 NO 1AZARDS CATALOGED 7+- -26.69 No HAZARDS CATALOGED8 -26.86 N 0 H A Z A R D S C A T A L O G E D
9 -21.08 N O H A Z A R D S C A T A L O G E Dt0 -28.26 NO HIAZARDS CATALOGED

22 -13.45 N O I A Z A R D S C A T A L OG E D

12 -12.64 NO HAZARDS CATALOGED
13 -9.84 M A Z A I D S C A T A L 0 G'ED
24 -7.12 N.O HAZARDS CATALOGED
25 -4.22 1.29 1.29 -0.09 -0.3? Step hazard
I -1.41 1.13 1.32 -0.03 -0.37 Step hazard

2.37 2.37 -0.03 -0.36 Step hazard
.41 .4 -0.03 -0.34 Step hazard
.49 .4 -0.04 -0.38 Step hazard

2.72 2.72 -0.04 0.02 Step hazard
17 1.40 2.33 2.32 0.03 -0.38 Step hazard

1.41 1.41 0.03 -0.34 Step hazard
1.41 1.41 0.23 -0.34 Seep hazard
2.49 1.49 0.04 -0.38 Step hazard11 4.21 1.33 t.32 0.20 -0.38 Step hazard
1.41 1.40 0.10 -0.34 Step bazard
2.48 1.48 0.22 -0.29 Step hazard19 7.02 1.33 2.32 0.16 -0.37 Step hazard
2.37 2.36 0.27 -0.36 Step hazard
1.41 1.40 0.27 -0.34 Step hazard
2.75 2.74 0.22 0.02 Cromapath hazard20 .03 NO AZARDS CATALOGED

22.64 N 0 A Z A R ) S C A T A L 0 C E D
22 15.45 N O If A Z A R D S C A T A L OG E D
23 18.26 NO IAZARDS CATALOGED
24 21.07 N 0 II A Z A It D S C A T A L 0 C E D25 23.88 N O If A Z A R D S C A T A L O G E D26 26.69 N O It A Z A R D S C A T A L OG E D
27 29.50 NO AZARDS CATALOGED
20 32.32 NO HAZARDS CATALOC D
29 35.12 N 0 H A Z A R D S C A T A L 0 G E D
30 37.93 N O If A Z A R 1 S C A T A L 0 G E D
3I 40.74 NO HAZARDS CATALOGED
32 41. N0 NO AZA IDS CATALOGED
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laput fIlles DL.RANIGE.t3
File Creation Date : IED. AUG 10 1903 fatu til 19:43:35

s MODELI PARAKRS an
HEIGHT FILTER COEFICIE/NT a 0.25
SLOPE FILTER COEFFICIENT a 0."
LEVEL GROUND STEP THRESHOLD 0.25 PIERS
SLOPF Tl33t&F3lOLD 30.0111 DECRES

92.0. . .

3.,.
X Va. Y fr

Sahaard of

* 3 . 4445
.0. 444 Number key:

44 4 I - lInufflleat data
2 -- Furtheat return .LT. 1.5.
3 -- Slope hazard
4 -- Stop hazard

-1.0 * -- Croeapoth hazard
6 -- Dad data

-2.0.

* I 2 3 4 Polats off menlo: 0

AZITU' (dog) RANGE X Y Z HAZARD TYPE
I -43.56 P 0 4 A Z A RD S C A T A L OG E D
2 -40.74 .NO 11A Z A It O C A T A L O G E D
3 -37.93 " 0 If A Z A R D S C A T A L OG E D
4 -35.13 N O If A Z A R D S C A T A L 0 E .
5 -32.31 N O 11 A Z A R D S C A T A L OG E D
4 -29.50 N O 11 A Z A It 0 S C A T A L 0 C K D
7 -26.69 N O II A Z A R DS C A T A L OG E D
a 2.8 0 f A Z A RDS C A T A L O G E D
9 -21.06 X 0 I A Z A R D S C A T A L OG E D

10 -16.26 P 0 N A Z A R D S C A T A L OG E D
I -13.43 N O ItA ZA RD S C A T A LOG ED
12 -12.4 N O H A Z A R D S C A T A L O GE D
13 -9.34 I 0 1A Z A R D S C A T A L OG ED
14 -7.02 N O If A Z A R D S C A T A L OG E D
13 -4.22 .41 3.40 -0.10 -0.34 Stop hazard

1.43 1.40 -0.10 -0.34 Stop hanard
.48 1.48 -0.11 -0.29 Stop hazard

3.72 3.71 -0.13 0.00 Stop haard
16 -3.41 3.3? 3.37 -0.03 -0.36 Step hazard "*.

1.41 1.41 -0,03 -0.34 Stop hazard
3.48 3.48 -0.04 -0.29 Step hazard
3.56 3.56 -0.04 -0.32 Stop hazard

17 1.40 1.41 3.41 0.03 -0.34 Stop hazard
1.54 3.56 0.04 -0.32 Stop hazard

t8 4.21 1.41 3.40 0.30 -0.34 Stop hazard
1.56 .56 0.11 -0.32 Step hazard

39 7.02 1.37 1.36 0.17 -0.36 Step hazard
3.43 3.40 0.37 -0.34 Stop hazard
.40 3.4? 0.18 -0.29 Step hazard

1.75 1.74 0.21 0.00 Croaspath hazard
20 . I 0 I A Z A .3 D S C A T A L OG E D
21 12.64 N O 1tA Z A RD C A T A L OG E D
22 15.43 N 0 H A Z A R D S C A T A L OG E D
23 18.26 P 0 11 A Z A R DS C A T A L O C E D
24 21.07 N O 11A Z A R D S C A T A L OC E D
25 . N O A Z A R D S C A T A L O G E D
26 24.49 m 0 H A Z A R D S C A T A L OG E D
27 29.30 N O iI A Z A R D S C A T A L OG E D
28 32.31 M 0 It A Z A n 5 S C A T A L OG E D
29 35.12 0 4 A Z A R D S C A T A L O G E D
30 37.93 IfO H A Z A R DS C A T A L O G E D
31 40.74 N O H A Z A R D S C A T A L OG E D
32 43.35 N 0 H A Z A R D S C A T A L OG E D

.4
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Input file: IDL.RANGE.14
File Creation Date WED. AUC 10 1963 System time 19:46:46

M IODEL PARAMErRS taHEIGHTF FILTER COEFFICIENT * .23

SLOPE FILTER COEFFICIENT * .9
LEVEL CROUND STEP THRESHOLD 0.25 MEERS
SLOPE THRESHOLD 3 30. " DECREES

2.0.

1.0.
I.

X va. Y for
I ... hazards a
I e . . a Ian' I

1 44 4
0.0+ . 44 4 Number key:

I . 4 4. I - Insufficient data
I . .2 -- Furthest return .LT. 1.5m
I .. .. 3 -Slope hazard

4 -- Step hazard
-1.0 * . -- Croeapath hazard

6- Bad date

-2.0. "">.

0 I 2 3 4 Points off scale: 0

AZ I ,1"T (deg) -RANGE X Y Z HAZARD TYPE
I -43.56 ON 0 K A Z A R D S C A T A L O G E D
2 -40.74 N 0 A Z A R D S C A T A L O G E D
3 -37.93 NO H A Z A R D S C A T A L O G E D
4 -33.13 N O H A Z A R D S C A T A L OG E D
5 -32.31 N O 11 A Z A R D S C A T A L O G E D
6 -29.30 N O if A Z A R DS C A T A L OG E D
7 -26.69 N 0 H A Z A R D S C A T A L OG E D
8 -2380 0 11 A Z A R D S C A T A L OG E D
9 -21.08 N O H A Z A R DS C A T A L OG E D
t0 -18.26 N O It A Z A R D S C A T A L OG E D
il -15.43 X 0 11 A Z A R D S C A T A L O G E D
12 -12.64 N 0 If A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 I A Z A R 0 S C A T A L OG E D
14 -7.02 N 0 11 A Z A It D S C A T A L 0 G E D
15 -4.22 1.61 1.61 -0.12 -0.38 Step hazard

1.28 1.87 -0.14 -0.02 Step hazard
16 -1.41 1.61 1.61 -0.04 -0.38 Step hazard

2.61 1.61 -0.04 -0.38 Step hazard
1.60 1.63 -0.04 -0.35 Step hazard
1.71 1.71 -0.04 -0.31 Step hazard
1.96 1.94, -0.03 0.00 Step hazard

I 1.40 1.36 I.16 0.04 -0.32 Step hazard
1.71 2.71 0.04 -0.29 Step hazard
1.96 1.96 0.05 0.00 Step hazard

18 4.21 1.61 1.61 0.12 -0.38 Step hazard
1.61 1.61 0.12 -0.30 Step hazard
1.60 1.67 0.12 -0.35 Step hazard
1.71 1.71 0.13 -0.31 Step hazard
.)6 1.95 0.14 0.00 Step hazard 0'

19 7.02 ;.61 :.GO 0.20 -0.38 Step hazard
9.83 N 0 A Z A R D S C A T A L OG E D

21 12.64 N 0 1 A Z A R D S C A T A L 0 G E D
22 15.45 No AZARDS CATALOGED '
23 18.26 N o H^ ZA R DS CATA LOGE D
24 21.07 K0 HAZARDS CATALOGED25 22.8o NIo HAZARDS CATALOGED -"
26 26.69 N O H A Z A R D S C A T A L O G E D
27 29.59 o IO AZARDS CATALOGED
27 '29.50 N 0 If A Z A R 0 S C A T A L 0 C E D

29 33.12 N 0 A Z A i D S C A T A L 0 G E D
30 37.93 1 0 If A Z A R D S C A T A L O G E D
31 40.74 110 HAZARDS CATALOGED
32 43.35 N O H A Z A R D S C A T A L O G E D

I0RA



.9 Input file: MDL.RANGE.15 203
File Creation Date : WED. AUC 10 1983 System time 19:49?15I .* JODELI PARAMETERS *E

HEIHCiT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS
SLOPE ThRESHOLD z 30.00 DEGREFS

2.0 +

1.0 +
X vs. Y for

"I .. . .hazards of
I . . . scan. I

4 54
0.0 + . 444 4 . Number key:

I 44 I -- Insufficient data
I 2 -- Furthest return .LT. 1.5m
I .. . 3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

I . 6-Bad data

-2.0 +
---------------------------------

0 1 2 3 4 Points off scale: 0

AZIMUTr (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N 0 A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 1 A Z A R D S C A T A L 0 G E D
8 -23.Q8 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
II -15.45 N 0 H A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 I A Z A R D S C A T A L 0 G E D
13 -9.34 N 0 1AZAR S CATALOGED
14 -7.02 N 0 H A Z A R D S C A T A L 0 G E D
13 -4.22 1.64 1.64 -0.12 -0.36 Step hazard

1.71 1.71 -0.13 -0.31 Step hazard
16 -1.41 1.61 1.61 -0.04 -0.39 Step hazard

1.63 1.68 -0.04 -0.35 Step hazard
17 1.40 1.84 1.84 0.05 -0.11 Step hazard

2.C4 2.03 0.05 -0.01 Step hazard
i 4.21 1.84 1.83 0.13 -0.11 Step hazard

2.00 1.99 .- 5 -0.00 Croaspath hazard
2.06 2.06 0.15 0.02 Step hazard

19 7.02 NO HAZARDS CATALOGED
20 9.83 N 0 H A Z A R D S C A T A L 0 G E D
21 12.64 N0 HAZARDS CATALOGED
22 15.43 N 0 H A Z A R D S C A T A L 0 G E D
23 13.26 N 0 I A Z A R D S C A T A L 0 G E D

. 24 21.07 N 0 ! A Z A R D S C A T A L 0 G E D
25 23.88 No HAZARDS CATALOGED
26 26.69 N 0 If A Z A R D S C A T A L 0 G E D
27 29.50 No IIAZAItDS CATALOGED
28 32.31 H 0 11 A Z A R D S C A T A L 0 C E D
2). N 9 If A Z A I D S C A T A L O G E D
30 37.93 !rO 0 fA Z ARD S C AT -%LO0G ED
3111 A A R D S C A T A L 0 G E D

3A Z A It :D4 C A T A LT. E I)



"ft. 204
Input file: IDL.RANCE.16
File Creation )ate : WED. AUC 10 1983 System time 19:51:27

: MODEL! PARAMETEnS Es
EIGHT FILTFR COEFFICIENT a 0.25

SI.OPE FII,'''i COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD = 0.25 METERS
SLOPE TU-"ISIOLD 30.00 DEGREES

2.0 +

I

1.0 +
.X vs. Y for

I *. .. hazards of
I . . . scan'

I . 44 45
0.0 + 4.4 Number key:

I I -- Insufficient data
.I . . 2 -- Furthest return .LT. 1.Sm

I * 3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
I .6 -- Bad data

-2.0 +
---------------------- x

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
I -43.56 N 0 11 A Z A I D S C A T A L 0 G E D
2 -40.74 N 0 1 A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 If A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 I A Z A R D S C A T A L 0 G E D
5 -32.31 rI 0 if A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 f A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 11 A Z A R D S C A T A L 0 G E D
8 -23.8 4 0 11 % Z A I t D S C A T A L 0 G E D
9 -21.083 N O If A Z A R D S C A T A L O G E D

10 -18.26 N 0 1 A Z A It D S C A T A L 0 G E D
11 -15.45 14 0 I A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 I A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 1 A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 It A Z A R D S C A T A L 0 G E D
15 -4.22 M 0 !1 A Z A It D S C A T A L 0 O E D
16 -1.41 1.86 1.15 -0.05 -0.37 Step hazard

2.13 2.13 -0.05 0.02 Step hazard
17 1.40 1.c16 1.813 0.05 -0.37 Step hazard

2.13 2.!3 0.05 0.02 Step hazard
18 4.21 1.86 1.r!5 0.14 -0.39 Step hazard
19 7.02 I.36 1.34 0.23 -0.39 Step hazard

,2.CGO I .(M 0.24 -0.05 Crosspath hazard
. 2.04 2.02 0.25 -0.02 Step hazard

2.25 2.23 0.28 -0.02 Crosspath hazard
20 9.83 N 0 R A Z A R D S C A T A L OG E D
21 12.64 NO0 1 hAZ A RDS CA TA LOGCE D
22 15.45 NO H AR S AT LO E22 15.45 N 0 If A Z A R D S C A T A L 0 G E D

23 18.26 N 0 11 A Z A R D S C A T A L 0 G E D
24 21.07 N 0 f A Z A R D S C A T A L 0 C E D
25 23.88 N 0 1 A Z A R D S C A T A L 0 G E D
26 26.69 N 0 I A Z A it D S C A r A L 0 G E D
27 29.50 ri 0 If A Z A R I) S C A T A L 0 G E D
28 32.31 N 0 If \ Z , R D S C A T A L 0 G E D
29 35.12 I4 0 [I A Z ,1 R D S C A T A L 0 G E D
30 37.93 .! 0 ;1 A Z A R D S C A r A L 0 G E D
31 40.74 N 0 If o% It 1*I) S C A T A L 0 G E D
32 43.55 N 0 If N/Z It D S A T A L 0 G E D

*z1
V. 't ~ Y~J~! i.~p ~~ft~ **tft* *~*~*~f*~ %L~ ~~% ~ ,..-.. ~ * * % '~



205
Input file: MDL.RANCE.17
File Creation Date WED, AUG 10 1983 System time 19:53:52

HODEL I PARAMlETERS
IIEIGIT FI L'I'T CO"FF I I IENT = 0.25
SLOPE F I LTI'Ei COEINF I C I ENT = 0.90
LEVEL GROUND TEP RIPEFHOLD 0.25 METERS
SLOPE TI'I IEII'JID 30.00 DEGREES

2.0 +. -
I • .

1.0 +
X vs. Y for

I .. .hazards of
I . .. scan #

I 4
0.0 + <4 . Number key:

I I -- Insufficient data
I ") - Furthest return .LT. l.Sm

.. ,.. 3 -- Slope hazard

4 -- Step hazard
-1.0 + 5 -- Crosspath hazard

I .6 -- Bad data

-2.0 +
A ) X
I 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 I A Z A R D S C A T A L 0 G E D
2 -40.74 NO il A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 f A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L 0 G E D

-" 5 -32.31 NH 0 1 A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 If A Z A R D S C A T A L 0 C E D
7 -26.69 P 0 11 A Z A, t D G C A T A L 0 G E D
8 -23.8 N 0 it A Z A R D S C A T A L 0 G E D
9 -21.00 1 0 If A Z A R D S C A T A L 0 G E D

10 -18.26 1 0 If A Z A R D S C A T A L 0 G E D
II -15.-.5 N o 11 A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 'l A Z A it D S C A T A L 0 G E D
13 -9.C4 N 0 !' A Z AIt D S C A T A L 0 G E D
14 -7.02 N 0 #! A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 1 A Z i n D s C A T A L 0 G E D
16 -1.1 i 1. 7 -0.05 -0.20 Step hazard

2.04 2. 03 -0.06 Step hazard
17 1.4eo I.U6 I .1!.3 5 -0.39 Step hazard

I.7 [.97 0.05 -0.20 Step hazard
18 4.21 1.5,7 I.9G 0.14 -0.20 Step hnzard

2.(4 2. )O 0.15 -0.06 Step hazard
19 7.02 H 0 It AZ A, R D S C A T A L 0 G E D
20 9.83 r 0 If A Z A 11 D S C A T A L 0 G E D
21 12.64 N 0 H A Z A R D 3 C A T A L 0 G E D
22 15.45 [ 0 If A Z A R D S C A T A L 0 G E D
23 18.26 N 0 I A Z ARD11 I) S C A T A L 0 G E D
24 21.07 N 0 f A Z A R D S C A T A L 0 G E D
25 23.88 N 0 I A Z A R D S C A T A L 0 G E D

27 29.50 i o if A Z A HO S C A T A L 0 G E D
28 32.31 N 0 II A Z I R D S C A T A L 0 C E n
29 35.12 N 0 HI A Z A it D S C A T A L 0 C E D
30 37.93 N 0 11 A Z A It D S C A T A L 0 G E D31 40.74 ri 0 II A Z N it D S C A T A L 0 C E D
112 43.55 NO0 it1 IIZ RIt ). C ATA LO0G ED1

3. ,A



206

Input file: NDL.RAWGE.18
File Creation Date : WED, AUG 10 1983 System time 19:55:41

*- NODELI PARAETFRS ::
IEI GilT F I LTER COEFF IC I EN' = 0.25

SLOPE FILTFR COEFFICIENT = 0.90
LEVEL GROUND STEP THRESIIOLD 0.25 METERS
SLOPE "tIIIrliIOL.D 30.00 DEGREES

2.0 +

0.0 +r --" IX v s . Y f o r

I .hazards of
I . .• scan 1

0.0 + .4 Number key:

I I -- Insufficient data2-- Furthest return .LT. 1.5m
'p. .. 3 -- Slope hazard

4 -- Step hazard
-1.0 + ,5 -- Crosspath hazard

I 6-- Bad data

-2.0 +- - - - - -- - - - - - -- - - - - - - > X

0 1 2 3 4 Points off scale: 0

AZIMrT (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N 0 A Z A R D S C A T A L 0 G E D

.,.', 3 -37.93 N 0 A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 f A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 H A Z A R D 9 C A T A L 0 G E D
6 -29.50 N 0 f A Z A R D S C A T A L 0 G E D
7 -26.69 P 0 H A Z A R D S C A T A L 0 G E D
a -23.83 N 0 H A Z AR D S C A T A L 0 C E D
9 -21.08 N 0 11 A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 t A Z A R D S C A T A L 0 G E D
It -15.45 N 0 i A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 If A Z A R D S C A T A L 0 G E D
13 -9.C4 N 0 1 A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 11 A Z A R D S C A T A L 0 G E D
15 --.22 1 0 11 A Z . R D S C A T A L 0 G E D
16 -1.4.1 2.09 2.09 -0.05 -0.35 Step hazard
17 1.40 2.09 2. C9 0.05 -0.35 Step hazard
18 4.21 I .- I .3 0.14 -0.39 Step hnzard

2.12 2.12 0.16 -0.27 Step hazard
2.'0 2.4.9 0.10 0.02 Crosspath hazard

19 7.02 N O [I A Z A R D S C A T A L O G E D
20 9.83 H 0 11 A Z A R D S C A T A L O G E D21 12.64 rN 0 if A Z A R D S C A T A L 0 G E D

22 15.45 N 0 t A Z A R D S C A T A L OG E D
2 1.26 A Z A D S C A T A L G S DC T
4 21.07 N 0 It A Z A R D S C A T A L 0 G E DS25 23.83 14 0 Hf A Z A I D S C A T A L. 0 G E D -

26 26.69 N 0 If A Z A R D S C A T A L 0 G E D
27 29.50 N4 0 [1 A Z A It 1) S C A T A L 0 G E D

29 37.12 1 0 11 A Z A It D S C A T A [. 0 G E D
0 37. 1 0 If A Z A It D S C A T A L 0 G E D

31 40.74 4 ) 11 A Z A R D S C A T A L 0 G E D
32 43 .55 N 0 If A Z A It ) S C A T A L 0 G E D

~ -* .,..-



207
Input file: MDL.RANGE.19
File Creation Date WED. AUG 10 1983 System time 20:04:50

MODEL I PARAMETI ERSIIFI C.IlT F 1L'FLRi COEFF I C I ENT = 0.2,5
hEI~~hT FItR COEFFICIEN'02

SLOPIE FILTER COEFFIC1ENT 0.90
LEVEL GRO'JUND SIEP TIIRESIIOLD 0.25 METERS
SL(01E THISHOLD 30.00 DEGREES

2.0 +

1 .0 + 
r -IX vs. Y for

1.0I7 hazards ofscan , I 
'

0.0 + .44 Number key:
I -- Insufficient data
2 __ Furthest return .LT. l.5m

*, .. . .3 -- Slope hazard
4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
6 -- Bad data

-2.0+ 

0 I 2 3 4 Points off scale: 0

AZI[IUTH (deg) RANGE X Y Z HIAZARD TYPE
1 -43.56 N O I A Z A R D S C A T A L OG E D
2 -40.74 N It A Z A R D S C A T A L 0 G E D
3 -37.93 r? 0 If A Z AR D S C A T A L 0 G E D
4 -35.13 0 1 A Z A R D S C A T A L 0 G E
5 -32.31 N 0 f A Z A R D S C A T A L 0 G E D
6 -29.50 N O f A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 1 A Z A R D S C A T A L 0 G E D
a -23.83 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 11A Z A R D S C A T A L 0 G E D

1O -18.26 N 0 1 A Z A R D S C A T A L 0 G E D
11 -15.45 N O 11 A Z A R D S C A T A L OG E D
12 -12.64 N 0 A Z A R D S C A T A L 0 G E D
13 -9.34 14 0 I A Z A R D S C A T A L 0 G E D
14 -7.02 1 0 It A Z A R D G C A T A L 0 G E D
15 -4.22 N O 11 A Z A R D S C A T A L 0 G E D
16 -1.41 2.C9 2.C9 -0.05 -0.37 Step hnard

2.69 2.09 -0.05 -*0.27 Step hazard
2.20 2."0 -0.05 -0.G;8 Step hazard

17 1.40 2.09 2.49 O..5 -0.37 Step hazard
2.14 2.13 0.05 -0.36 Step hazard

18 4.21 2.75 2.74 0.20 -0.07 Crosspath hazard
19 7.02 N 0 1AZARDS CATALO ED
20 9.3311 0 If A Z A R D S C A T A L 0 G E D
21 12.64 14 0 11 A Z A R D S C A T A L 0 G E D
22 15.45 N O f A Z A R D S C A T A L 0 G E D
23 18.26 N 0 A Z A R D S C A T A L 0 G E D
24 21.07 N 0 f A Z A R D S C A T A L 0 G E D

. 25 23.88 N 0 H A Z A R D S C A T A L 0 G E D
26 26.69 PI 0 11 A Z A R D S C A T A L 0 G E D
27 29.50 N 0 11 A Z A R D S C A T A L 0 G E D

% 23 32.31 P 0 ;1 A Z A t D S C A T A L 0 G E D
* 29 35. 12 N o If A Z A R D S C A T -X L 0 G E D

30 37.93 N 0 If A Z A It 0 S C A T A L 0 G E D
31 40.74 N 0 It , Z A R 0 S C A T A L 0 G E D
32 4.3.55 N 0 I 1 Z A it 1) S C A 'r A L 0 G I' Dt;; .,

%. . . .e ." "." ,r ,, . .' .{ . .' . .. . .. .- .,.- .... ;. .'.'.• . ..'." -'.... ,', " ." ." ... .' .',.'.'*1



%4

208 "-

Input file: NDL.RANCE.20 PRMTR c 0
File Creation Date WED. AUG 10 1983 System time 20:09:37

M~. 'ODEL I PARAMETERS

HEIGHT FILII.ER COEFFICIENT = 0.25
SLOPE FILT"R COEFFICIENT = 0.90
LEVEL GROUND STEP TIfRESIIOLD 0.25 ]ETERS
SLOPE TRIIESIIOLD = 30.00 DEGREES - -

2.0 +

1.0 +
X vs. Y for

I .. . .hazards of
* I . . .scan !

* .455 ,

0.0 + 4 Number key:
I-- Insufficient data

I . . . 2 -- Furthest return .LT. 1.5m
I .. . .. 3 -- Slope hazard

4 -- Step hazard
-1.0 * 5 - Crosspath hazard

. 6-- Bad data

-2.0 +
---------- -------------------------------------- > x

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L OG E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 11 A Z A R D S C A T A L 0 G E D o.,

4 -35.13 N 0 f A Z A R D S C A T A L 0 G E D
5 -32.31 N I A Z A R D S C A T A L 0 G E D
6 -29.50 N 0 If A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 11 A Z A R D S C A T A L 0 G E D
8 -23.88 N 0 [1 A Z A R DS C A T A L 0 G E D
9 -21.08 N 0 A Z A R D S C A T A L 0 G E D

10 -18.26 N 0 I A Z A R D S C A T A L 0 G E D
II -15. 45 N 0 I A Z A R D S C A T A L 0 G E D
12 -12.64 N 0 If A Z A R D S C A T A L 0 G E D
13 -9.84 N 0 If A Z A I D s C A T A L 0 G E D
14 -7.02 N 0 A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 1 A Z A R D S C A T A L 0 G E D
16 -1.4t 2.29 2.29 -O.06 -0.32 Step hnzard
17 1.40 2.29 2.29 0.06 -0.31 Step hazard
to 4.21 2.29 2.29 0.17 -0.32 Step hazard

2.50 2.e.9 0.13 -0.05 Crosspath hazard
2.75 2.74 0.20 -0.05 Crosspath hazard

19 7.02 N O H A Z A R D S C A T A L O G E D
20 9.83 N 0 If A Z A R D S C A T A L 0 G E D
21 12.64 0 H A Z A R D S C A T A L 0 G E D
22 15.45 N 0 H A Z A R D S C A T A L 0 G E D
23 18.26 NO H A Z A R D S C A T A L OG E D
24 21.07 N 0 A Z A R D S C A T A L 0 G E D
25 23.88 N 0 I A Z A R D S C A T A L 0 G E D
26 26.69 N 0 If A Z A R D S C A T A L 0 G E D
27 29.50 i 0 If A Z A R D S C A T A L 0 G E D
2H 32.31 N 0 I A Z A R D S C A T A L 0 G E D
29 35.12 N 0 11 , Z A R 1) S C A T A L 0 G E D
30 37.93 N 0 If A Z A R D S C A T A L 0 G E D

31 40.74 N 0 I A Z A R D S CA T A L 0 G E D
32 43.5) N 0 i1 A z A it D s C, T A L 0 G ED

-~ .. ,. ",.--



209
Input file: PIDL.RANCE.21
File Creation Date : WED. AUG 10 1983 System time 20:12:51

PI MODELI PARAMETERS "
IEIGHT FILTER COEFFICIENT = 0.25

. SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THfRESHOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DEGREES

'' ~2 .0O .,+

1.0 +
Xvs. Y forI ... *.hazards of

I scan .I 455

0.0 + .4 . Number key:
I . I -- Insufficient data

3-- Slope hazard

4 -- Step hazard
-1.0 + 5 Crosspath hazard". ' I6 -- Bad data-

------ - ------------------------------ ---- > x
0 1 2 3 4 Points off scale: 0

AZI M-H (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N 0 H A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 I A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 N 0 I A Z A R1 D S C A T A L 0 G E D
6 -29.50 N 0 1 A Z A It D S C A T A L 0 G E D
7 -26.69 N 0 1 A Z A 11 D S C A T A L 0 G E D
8 -23.88 N 0 11 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 G E D
10 -18.26 N 0 1 A Z A R D S C A T A L 0 G E D
I1 -15.45 N 0 If A Z A R ) S ' A T A L 0 G E D
12 -12.64 N 0 ItAZARDS CATA GED
13 -9.84 N 0 1 A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 H A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 II A Z A P D S C A T A L 0 G E D
16 -1.41 2.29 2.29 -0.06 -0.34 Step hazard
17 1.40 2.29 2.29 0.06 -0.34 Step hazard
18 4.21 2.29 2.29 0.17 -0.36 Step hazird

2.50 2.49 0.18 -0.16 Crost path hazard
2.75 2.74 0.20 -0.07 Crosspnth hazard

19 7.02 N 0 A Z A R D S C A T A L 0 G E D
20 9.83 N 0 H A Z A R D S C A T A L 0 G E D
21 12.64 NO HAZARDS CATALOGED
22 15.45 N 0 H A Z A R D S C A T A L O G E D
23 18.26 N 0 H A Z A R D S C A T A L 0 G E )
24 21.07 lf 0 I A Z A R D S C A T A L o G E )

J'?. 25 23.08 N 0 A Z A R D S C A T A L 0 G K' D
P.' '26 26.69 N 0 H A Z A R D S C A T A L 0 G E D

.,27 29.50 0 I A Z A R D S C A T A L 0 C i . I
28 32.31 1 0 If A Z A R D S C A T A 1. 0 G E D
29 .15.12 N 0 I A Z A R D S C A T A L 0 G E Di:0 37.93 N 0 f A Z A R S C A T A L :. 1)
31 40.74. NO II A Z A It 1) S C A T \ 1. (; 1.l)
32 43.55 N 0 II A Z AR D C A "'" .1, I-'

-V.



210
Input file: IDL.RANCE.22
File Cretition Date W ED, AUG 10 1983 System time 20:21:43

I* HODELI PARAMETEIS *
IfEIGHT FILTER COEFFICIEINT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND ;3'IEP TIIRESIiOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

I .hazards of
I . scan 

0.0 + 4 Number key:
-- Itwtufficient data

I .2 -- Furthest return .LT. L. m
I ... 3 -- Slope hazard

1 4 -- Step hozazrd
-1 .0 + .3 -- Crosspath 1rlmzard

6 -- Bad data

-2.0 ..

0 1 2 3 4 Points off scale: 0

AZ1UTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N 0 I A Z A R D S C A T A L 0 G E D
3 -37.93 rl 0 I A Z A R D S C A T A L 0 G E D
4. -35.13 N 0 1 A Z A R D S C A T A L 0 G E D
5 -32.31 N O H A Z A R D S C A T A L OG E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N O H A Z A R D S C A T A L O G E D

8 -23.88 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 11 A Z A R D S C A T A L 0 G E D
10 -18.26 N 0 H A Z A R D S C A T A L O G E D
-1 -15.45 NO H A Z A n D S C A T A L o G E D
12 -12.64 N 0 I A Z A R D S C A T A L O G E D
13 -9.84 N 0 I A Z A R D S C A T A L O G E D
14 -7.02 IO 0 1 A Z A R D S C A T A L 0 G L D
15 -4.22 ro A Z A R DS C A T A L 0 C E D
16 - N 0 H A Z A R D S C A T A L OG E D
17 1.40 2.29 2.29 0.06 -0.36 Step hazard
18 4 21 N 0 I A Z A R D S C A T A L ( G E D
19 7.02 NO HAZARDS CATALOGED
20 9.83 N 0 1 A Z A R D S C A 'r A L 0 G E D
21 12.64 N 0 I A Z A R D S C A T A L OC E D

22 15.45 N 0 I A Z A R D S C A T A L O G E D
23 18.26 No HAZARDS CATALOGED
24 21.07 l 0 I A Z A R D S C A T A L 0 G E D

25 23.a8 N 0 1 ,A Z A R D 3 C A 1' A L 0 G E D
26 26.69 N 0 1 A Z A R D S C A T A L 0 G E D

27 29.50 if 0 11 A Z A R D S C A T A L 0 G E D
28 32.31 U 0 I A Z A R D S C A T A L 0 G D
29 35.12 N 0 11 A Z A R D S C A T A L 0 G E D
130 37.93 V O 11 -% Z A R D S C AT\ L G E D

31 40. 74 NO [ 1 \i DAZAR 3 C !\1' . 0G 1- )
32 .13.55 ri 0 it Z A It S C ,1 'T L G E D
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Input file: MDL.RANCE.23
File Creation Date WED, AUG 10 1983 System time 20:26:51

PT HODELI PARAPXTERS z
IEIGHrT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICILET = 0.90
LEVEL GROUND STEP THIIISHOLD 0.25 METERS
SLOPE TIIR'1HOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

p: I * hazards of
I . . scan I

0.0 + Number hey:
I. . - I -- Insufficient data
I- - . .I2 -- Furthest return .LT. I.5m
I .. . .3 -- Slope hnzard
-I .. .4 -- Step hazard

-1.O + " 65 --5 Crosspath hazard
I . 6--Bad data

...-

-2.0 +

0 1 2 3 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

k N F

"N- ",, .C ,C >"'" ', % .; ,.; i.. .. ,% ;., . ,i~ . ,i ".":."-'. ", i i i,'.i-2 .- . .- i " .'-","- ..",."".-
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7.2.6 Hole Tests Results

7.2.6.1 Small Square Hole: 30 cm x 30 cm .................. 213

7.2.6.2 Rectangular Hole: 30 cm x 60 cm ................... 218

7.2.6.3 Large Square Hole: 60 cm x 60 cm ................. 224

.9!

I P

i '°9.
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7.2.6.1 Small Square Hole: 30 cm x 30 cm

7.2.6.1.1 0 cm Depth ..................................... 214
7.2.6.1.1 10 cm Depth ..................................... 214

7.2.6.1.2 20 cm Depth ..................................... 215

7.2.6.1.2 25 cm Depth ..................................... 215

7.2.6.1.3 30 cm Depth ..................................... 216

7.2.6.1.4 36 cm Depth ..................................... 217

. '4.

-4=-

IL

.I5:
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Input file: P'lL.HOLE.90
File Creation Data : MON. AUC 08 1983 Syatem time 19:34:47

*5 ODELI PARAMIETERS *n

HEICHT FILTER COEFFICIENT * 0.25
SLOPE FILTER COEFFICIENT s 0.90

'. LEVEL GROUNCD STEP THRESHOLD • 0.25 NERS
SLOPE THRESHOLD * 30.00 DECREES

2.0

. X v. Y for
I .hazards ofI scant U I

I

0.0 . Number key:

I-- Inutflcient dataI .2-- urtheat return .LT. 1.5.
3 -- Slope hazard
4 -- Step hazard

-1.0 .S -- Croaspth hazard
Il* 6 Bad data

-2.0.

---------------- ---------------------------------- Ponxotaae0• Points off ocelot 0

1O HAZARDS CATALOCED TIS SCAN

Y2

Input file: PIDL.LITMtE.ROLE.04
File Creation Date MON. AUG 08 1983 System time 19:44,21

*2 HODELI PARAIMET7ERS *0
HEIGHT FILTEJR COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP TIIRESiOLD s 0.25 METERS
SLOPE THIIF-1HOLD * 30.0 DECREES

2 .0.

1.0

I .. X Yo

I X vs. Y for

hazarda of
Ien

0.0 *umber key:
I Insufficient data
2 -- Furthest return .LT. 1.5m

; .... 3 -- Slope hazard

4 -- Step hazard
-1.0 5 -- Croaspllit hn.nrd

6 -- Bd dalu,

-2 .0. - - -- --- ---- --- -- - --- ---- --- --- > X

0 l 3 4 Points off scale: 0

NO HATZtRDq CATALIOGED THIS 9CANI

tip' N
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input file: MDL.LITrLE.OLF.0n8
File Creation Date : MON. AUG 08 19(13 Syatem time 19:59:14

so NODELI PARAMETERS **
nEICT

" 
FILTiR COEFFICI ENT - 0.25

SLOPE FILTERJ COEFFICIENT x 0.90
LEVEL GIOUt STrEP THlRSHOLD * 0.25 METERS
SLOPE TIIRESI;GLD 30.00 DECREES

2.0

I .. X we. Y for

I .hazards of
I .e .UaU

0.0 * Number key:
I . . . I -- Imaufflelet data
I . .2 -- Furtheat return .LT. 1.5m

I .. 3 -- Slope hazard
I .4 - Step hazard

-.* + 3 --:Croaepoth hazard
I6 -- an data 0

t t

-2.0*
,,1 2 3 4 Points off seals, • ,

NO RAAI CATALOGED TiIS SCAN

Input file: ?DL.LITTLE.SOLE.10
file Creation Date : MON. AUG 00 1963 Syatem time 2908:20

Vs MODELI PARAMlETERS as
HEICFIT FILTER COEFFICIENT - 0.25
SLOPE FILTER COEFFICIENT - 0.90
LF4FL GIOU)U;D -.-rvEr TIIf'IOLD * 0.25 METERS
,LOI'l "'llt.I.l',.) •30.00 DECREES

2.6.. ..

1.0

... X vs. Y for
.. .hazards of

i ~eene•

).0 * Number key:
I -- Inufrlceent data
2 -- Furthest return .LT. 1.3m
3 -- Slope hazard

I . . 4 -- Step hazard
-1.0 ."5 -- Croespath hazard

n 0. . 6-- Bad data

-2.0 I
'i I 2 3 4 Polnts off eele:

NO RAZARDS CATALOGED THIS SCAR

K'K,
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Input file: NIDL.LITTLE.HOLE.12
File Creation Date :PION. AUG 08 1983 System time 20:15:21

IOD'LI PARAMETERS
HEIGIHT FIUi'E, COEFFICI ENT = 0.25
SLOPE F I*LEI1I COI:FFICIENT = 0.90
LVEL GtOIND S'IT'P 'riIR'Ev';iOLD 0.25 NETERS
SLOPE "II.:I(OLD 30.00 DEGREFS

2.0.

1.0
I .X vs. Y for

I . hazards of
I 4 scan i

0.0 + Number key:
.. I -- Insufficient data

I .2-- Furthest return .LT. 1.5m
I .. .. 3 -- Slope hazard

6- Bad data
SI.. 4.--Step hvazard

-2.0 +
---------- ----------------------------------------, x

* I 2 3 4 Points off scale: 0

AZINITH (deg) RANGE X Y Z HAZARD TYPE
I -43.56 N HAZ A RDS CA TA LOG ED
2 -40.74 NO HAZARDS CATALOGED
3 -37.93 NO HAZARDS CA TA LOGED
4 -35.13 N O I A Z A R D S C A T A L OG E D
5 -32.31 NO AZAR DS CAT A LOG E D
6 -29.50 M 0 I A Z A R D S C A TA L 0 G E D
7 -26.69 NO IAZARDS CA TA LOGED
8 -23.88 NO HAZARDS CA TA LOGED
9 -21.08 NO IAZARDS CA TA LOGED10 -18.26 N.I RDS CATAL0CED10 -1. NO HAZARDS CAT A LOG E DII -54 NO HIAZARDS CATA LOGED

12 -12.64 N HAZARDS CATALOGED
13 -9.84 N 0 AZARDS CATALOGKD
134 -7.02 N O If A Z A R D S C A A L 0 G E D
15 -4.22 NO HAZARDS CATALOGED
16 -1.41 NO HAZARDS CA TA LOGED
17 1.40 If A Z A R D S C A T A L OG E D
to 4.21 NO AZARDS CATALOGED
39 7.02 N O II A Z A R D S C A T A L O G E D
20 9.83 NO fA Z A RDS C A T ALOG ED
21 12.64 NO HfA Z AR DS C A T ALOG ED

22 1.5 1.45 3.39 0.39 -0.28 Step hazard
1.45 1.39 0.39 -0.20 Step hazard

23 38.26 NO AZARDS CATALOGED
24 21.07 NO HAZARDS CA TA LOGED
25 23.88 N O IfA Z A R D S C A A L 0 G E D
26 26.69 N O I1 A Z A R D S C A A L 0 G E D
27 29.50 NO fAZARDS CA TALO t D
28 32.33 N 0 I A Z A R D S C A T A L OG E D
29 35.12 N 0 t A Z A R D S C A T A L 0 C E 1)

20 37.9 N 0 If A Z A n n s C A T A L 0 G F 1)

31 40.74 N 0 I A Z A R D S C A T A L 0 C : D
32 4355 N 0 I A Z A R D S C A T A i. 0 G E )

4%
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Input file: NDL.Li1TLE.HOLE.14
File Creation Date : KON. AUG 08 1983 System time 29,25:22

ae NODELI PARAMETERS as
,EIHCT FILTM COEFFICIENT - 0.25
SLOPE FILTER COEFFICI3NT - 0.90
LEVEL t3tf)Ut3D SThF T11ltKiSOLD * 0.25 METERS
SLOPE TIIESIIOLD 3 80.00 DECREES

2.0.

1.0.I X vs. Y for

I .. . .. hazards of3 . 4 .s can • I

1 444
0.0 * .4 4 Number key:

I .I - Insufficient data
2- Furthest return .LT. 1.3m

I ... 3 -- Slope hazard
* 4 -- Step hazsrd

-1.0 * $ -- Crospath hazard 4,-

6 -- Bad data

-2.0. ..---

0 1 I 2 3 4 Points off gals: 0

AZIRUT (deg) RANGE X Y Z HAZARD TYPE
1 -43.30 N 0 . A Z A R D S C A T A L OG E D
2 -40.74 N 0 A Z A R D S C A T A L OG E D
3 -37.93 N 0 H A Z A R D S C A T A L OC E D
4 -35.l3 0 H A Z A R D S C A T A L OG E D
3 -32.31 N O H A Z A R D S C A T A L OG E D
6 -29.50 0 H & 2 A R D S C A T A L OG E D
7 -26.69 N 0 1 A Z A R D S C A T A L OG E D
8 -23.88 N 0 8 A Z A R S C A T A L O G E D
9 -21.08 NO 0 AZARDS CATALO ED
1* -18.26 N 0 N A Z A R D S C A T A L 0 E D.
3 -,3.4 No AZARDS CATALOGED 4..,

32 -32.64 NO HAZARDS CATALOGED
13 -9.84 N 0 H A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 H A Z A RD S C A T A L OG E D
I5 -4.22 N O I A Z A R D S C A T A L OG E D
16 -1.41 N 0 3 A Z A RD S C A T A L OG E D
17 1.40 1.06 1.06 0.03 0.01 Step hazard

3.41 3.41 0.03 -0.25 Step hazard
I8 4.21 3.06 3.05 0.06 0.01 Step hazard

3 .43 3.40 0.30 -025 Step hazard -

.41 .4 0.10 -.2 5 Step hazard

1.41 3.40 0.10 -0.25 Step hazard ,.
19 7.02 1.06 3.05 0.13 0.01 Step hazard

3.41 3.40 0.17 -0.25 Step hazard
.41 .40 0.17 -0.25 Step hazard

20 9.83 .06 .04 0.18 0.01 Step hazard
1.41 1.39 0.24 -0.25 Step hazard

21 12.64 .06 3.0 0.23 0.01 Step hazard
:.41 :.37 0:1. -0.25 Step hazard

22 15.43 .10 .06 0.29 0.00 Step hazard
1.41 3.36 0.37 -0.25 Step hazard

23 18.26 O RAZ A R S CA T A L OG ED
24 21.07 0 N A Z A R D S C A T A L OG E D
23 23,1111 N O 11 A Z A R D S C A T A L 0 GE D
26 26.69 0 11 A Z A R 0 S C A T A L O G E D
27 29.50 N O 11 A Z A R DS C A T A L O C E D
28 32.31 N 0 H A Z A R D S C A T A L OG E D
29 35.12 N 0 H A Z A R D S C A T A L OG E D
30 37.93 N O H A Z A R D S C A T A L OG E D
12 4.1.33 N o IA A ,R 0S C A T A I. O0C F

w%

4 ..
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7.2.6.2 Rectangular Hole: 30 cm x 60 cm

7.2.6.2.1 0 cm Depth ..................................... 219

7.2.6.2.1 10 cm Depth ..................................... 219

7.2.6.2.2 20 cm Depth ..................................... 220

7.2.6.2.3 25 cm Depth ..................................... 221

7.2.6.2.4 30 cm Depth ..................................... 222

7.2.6.2.5 36 cm Depth ..................................... 223

I

',.

V
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Input files MDL.ROLE.06
File Creation Dote t MON. AUG 06 1983 System time 19:34:47

*U MODELI PARAIETERS as
HEIGHT FILTER COEFFICIENT . 0.25
SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP T'RESIIOLD 0 0.25 METERS
SLOPE TiRESIIOLD • 30. e DEGREES

2.0. I
I .. X vs. Y for
I .hazards of
I .Beau a I

0.0 * Number key:

I I -- Insufficient dais
I-- Furthest retra .LT. 1.5.

I.3 -- Slope hazard
.4 Stp hazard

-1.0 S- Creoaapoh hazard

I 60 -- Bad date

0 1 2 3 4 Points off scale: S

NO HAZAI CATALOCED TIS SCAN

Input file: RDL.MIDDLE.EOLE.04
File Creation Dote : MON. AUG 00 1983 System time 22:15:26

oe MODELI PARAMETFERS an
HEICHT FILTFR COEFFICIENT * 0.25
SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP TRESHOLD 0 0.25 RlZTERS
SLOPE THRESHOLD * 30.00 DEGREES

2.0*
I -y

1... .6

X vs. Y for
hazards of
*can i

e.O Number key:
I Insurficient date

~2 -- Furthest return .T. 1.3m~3 -- Slope hazard

4 -- Slep hazard-l.0 30- Cro:: poth hazard

6 -- Bad data

-2.0

* I 2 3 4 Points off scale: 0

IO RAZARD CATALOGED TRIS SA

9
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Input file: NDL.IIIDDLE.HOLE.08
File Creation Date MON, AUG 08 1983 System time 21:43:33

*z HODELI PARAMETERS z
HEIGHT FILTER COEFFICIENT - 0.25
SLOPE FILTER COEFFICIEIT = 0.90
LEVEL GROUND STEP THRESIIOLD 0.25 MlETERS
SLOPE THRESHOLD = 30.00 DECREES

2.0 +

1.0 +
X vs. Y for

I .. . hazards of
scan I

0.0 + Number key: K
I-- Insufficient data
2 -- Furthest return .LT. 1.5m

I .. 3 -- Slope hazard
I .. . 4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
6 -- Bad data

-2.0+ ..

0 1 2 3 4 Points off scale: 0

NO HAZARDS CATALOGED THIS SCAN

'1j

-" 7
* .-rR ~ *~~ ; {>~-.
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lnpit ftle: ML.MlDDLE.HOLE.10
File Creation Date : PION. AUG 0 1983 System time 21:52:50

** NODELI PARAMETERS **
HEIGHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESHOLD 0.25 METERS

% SLOPE THRESHOLD - 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

I .hazards of
I . scan 0 1

0.0 + Number key:
.I .I -- Insufficient data." I 2 -- Furthest return .LT. 1.5m .

I 3--Slope hazard1 4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
I 6 -- Bad data

.. 'I .

-2.0> x
* 0 1 2 3 4 Points off scale: 0

AZIUTIIH (deg) tA GE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L O G E D
2 -40.74 N O H A Z A R D S C A T A L OG E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N 0 H A Z A R D S C A T A L 0 G E D
5 -32.31 NO HAZARDS CATALOGED
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N O H A Z A R D S C A T A L O G E D
8 -23.88 N 0 H A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 G E D

t -18.26 N 0 H A Z A R D S C A T A L 0 G E D
II -15.45 N O H A Z A R D S C A T A L O G E D
12 -12.64 N 0 H A Z A R D S C A T A L 0 G E D
13 -9.84 N O H A Z A R D S C A T A L O G E D
14 -7.02 N 0 H A Z A R D S C A T A L 0 G E D
15 -4.22 N 0 A Z A R D S C A T A L 0 G E D
16 -1.41 N 0 H A Z A R D S C A T A L 0 G E D
17 1.40 N O H A Z A R D S C A T A L O G E D
18 4.21 N 0 H A Z A R D S C A T A L 0 G E D
19 7.02 N O H A Z A R D S C A T A L O G E D
20 9.83 N 0 ItAZARDS CATAL ED
21 12.64 1.55 1.51 0.34 -0.22 Step hazard
22 15.45 1.48 1.43 0.39 -0.26 Step hazard

1.48 1.43 0.39 -0.26 Step hazard
23 18.26 NO0 HA ZA R DS CA T A LOGE D
24 21.07 NO HAZARDS CATALOGED
25 23.88 N O H A Z A R D S C A T A L OG E D
26 26.69 NO HAZARDS CATALOGED
27 29.50 NO HAZARDS CATALOGED
28 32.31 NO H A Z A R D S C A T A L O G E D
29 35.12 N 0 fAZARDS CATAL GED
30 37.93 N O H A Z A R D S C A T A L 0 C E D
31 40.74 N o I A Z A R D S C A T A L O G E D
32 43.55 N 0 I A Z A R D S C A T A L 0 G E D

10
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Input file: RL.IDDLE.HOLE.12
File Creation Date : MON. AUG 00 1983 System time 21:22:45

E* MODELI PARAETERS *

HEICHT FILTER COEFFICIENT = 0.25
SLOPE FILTER COEFFICIENT = 0.90
LEVEL GROUND STEP THRESIIOLD 0.25 METERS
SLOPE THRESHOLD 30.00 DEGREES

2.0 +

1.0 +
X vs. Y for

I .. hazards of
I44 4 Scan#
I 444

0.0 + 5 N1ber key:
I ! - Insufficient data
I 2 -Furthest return .LT. 1.5m

3 -- Slope hazard

4 -- Step hazard

-1.0 + 5 -- Crosspath hazard
I 6 -- Bad data

-2.0+ ..

0 1 2 3 4 Points off scale: 0

AZIMIUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L O G E D
2 -40.74 N 0 H A Z A R D S C A T A L OG E D
3 -37.93 N 0 H A Z A R D S C A T A L O G E D

4 -35.13 N O H A Z A R D S C A T A L O G E D
5 -32.31 NO HAZARDS CATALOGED
6 -29.50 N O H A Z A R D S C A T A L O G E D
7 -26.69 N O I A Z A R D S C A T A L O G E D
8 -23.88 N 0 H A Z A R D S C A T A L O G E D
9 -21.08 N O I A Z A R D S C A T A L O G E D

10 -18.26 N 0 A Z A R D S C A T A L O G E D
11 -15.45 N O I A Z A R D S C A T A L O G E D
12 -12.64 N O H A Z A R D S C A T A L O G E D
13 -9.84 N O H A Z A R D S C A T A L O G E D
14 -7.02 N O H A Z A R D S C A T A L O G E D
15 -4.22 N 0 I A Z A R D S C A T A L OG E D

16 -1.41 1.50 1.50 -0.04 0.05 Crosspath hazard
17 1.40 NO HAZARDS CATALOGED
18 4.21 N 0 H A Z A R D S C A T A L O G E D
19 7.02 1.56 1.55 0.19 -0.32 Step hazard

1.71 1.70 0.21 -0.29 Step hazard

20 9.83 1.56 1.54 0.27 -0.32 Step hazard
1.71 1.68 0.29 -0.30 Step hazard
1.71 1.68 0.29 -0.30 Step hazard

21 12.64 1.59 1.55 0.35 -0.27 Step hazard
1.71 1.67 0.37 -0.29 Step hazard

22 15.45 1.45 1.39 0.39 -0.28 Step hazard
23 18.26 N 0 H A Z A R D S C A T A L O G E D

24 21.07 N O H A Z A R D S C A T A L 0 C E D
25 23.88 N 0 I A Z A R D S C A T A L 0 G E D
26 26.69 NO fAZARDS CATAL GED
27 29.50 N 0 1 A Z A R D S C A T A L 0 G E D
28 32.31 N 0 1A Z A R D S C A T A L 0 G E D
29 35.12 N O 1fA Z A R D S C A T A L O G E D
30 37.93 NO AZARD S CATALOGED
31 40.74 NO fA ZA R DS CA T ALO0GED 1
32 43.55 NO 1 hA ZA R DS C A T A 10GC It

- 4 4 -0
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input ftile: MDL.MIDDLE.HOLE.14-
File Creation Date MOM. AUG 08 1983 System time 21:04:27

cc IODELI PARAMETERS "
HEICNfT FILTER COEFFICIENT - 0.2"

SLOPE FILTER COEFFICIENT - 0.90

LEVEL GROUND STEP RESIIOLD * 0.25 f"ETERS
SLOPE THRESHOLD * 30.00 DEGR.ES

2.0.

1.0 X -a. Y for

hazards of

. 4 scan o I
44 44

0.0 .4 344 Number key:
I -- Insufficient data
2 -- Furthewt returr .LT. .S

. . .3 -- Slope hazard
4 -- Step hazard

-1.0 3 -- Croespath hazard
6 -- Bad data

-2.0- -- "- -- --- - - -- - - - - - -- - - - -

0 I 2 3 4 Points off scale: 0

AZIPRJTH (dog) RANGE x Y Z 'AZARD TYPE
I -43.?6 NO A Z A R D S C A T A L O G E D
2 -40.74 N O A Z A R D S C A T A L O G E D
3 -37.93 N 0 If A Z A R D S C A T A L O G E D
4 -33.13 N O H A Z A R D S C A T A L O G E D
3 -32.31 NO II A Z A R D S C A T A L O G E D
6 -29.50 N O H A Z A R D S C A T A L O G E D

7 -26.69 N O H A Z A R D S C A T A L O G E D
9 -21.00 N O H A Z A R D S C A T A L OG E D

10 -18.26 N O H A Z A R D S C A T A L OG E D

II -15.45 NO HAZARDS CATALOGED "-

12 -12.64 N O H A Z A R D S C A T A L OG E D
13 -9.04 N 0 It A Z A R D S C A T A L 0 C E D
14 -7.02 NO HAZARDS CATALOGED .G"E"

IS -4.22 N 0 H A Z A R D S C A T A L O G E D
16 -1.41 1.50 1.50 -0.04 0.05 Croespath hazard

1.73 1.73 -0.04 0.01 Crosapath hazard

17 1.40 1.06 1.06 0.03 0.0 Step hazard
1.61 1.61 0.04 -0.38 Step hazard
1.61 1.61 0.04 -0.38 Step hazard
2.68 1.68 0.04 -0.35 Step hazard
1.71 1.71 0.04 -0.31 Step hazard

18 4.21 1.06 1.05 0.00 0.01 Step hazard
1.61 1.61 0.12 -0.38 Step hazard
1.61 1.61 0.12 -0.38 Step hazard
1.68 1.67 0.12 -0.35 Step hazard
1.71 I.71l 0.13 -0.1 Step hazard

19 7.02 1.06 1.03 0.23 0.01 Step hazard
1.61 1 .60 0.20 -O.:in Step hz.,rd A

1.61 2.60 0.20 -0.30 Step hazard
.68 1.67 0.21 -0.35 Step hazard

20 9.83 1.06 1.04 0.18 0.01 Step hazard
1.61 1.59 0.28 -0.30 Step hazard
.61 1.59 0.211 -0.38 Step hazard

I.71 1.68 0.290 -0.32 Step hazard

21 12.64 1.06 1.03 0.23 0.01 Step hazard
1.77 1.72 t.:9 -0.:: StI h.a.rd

12 15.45 I. Ill I .06 t.t29 0.00 Slp hazard
2:3 111.26 N 0 1 A Z A R I) S C A T A L 0 G t I)

24 21.07 N 0 11 A Z A R D S C A T A L 0 G E D
25 23.88 NO HAZARDS CATALOGED
26 26.69 N O H A Z A R D S C A T A L O G E D

27 29.50 NO A Z A R 0 S C A T A LOG E D
28 32.31 N O If A Z A R D S C A T A L 0 G E D
29 35.12 N 0 11 A Z A R D S C A T A L 0 F ..
:10 37.9:3 N 0 11 A . A It 11 Sw C A T A L 0 G E D
31 40.74 Nt) II A Z A K D S C A T A L 0 G E D

32 4:3.33 N 0 1 A Z A It I) S C A "r A I. (tC E

-- -- .-

€ -
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7.2.6.3 Lag Sur Hole: 60 cm x 60 cm

7.2.6.3.1 0 cm Depth .................................. 225

7.2.6.3.1 10 cm Depth .................................. 225

7.2.6.3.2 20 cm Depth .................................. 226

7.2.6.3.3 25 cm Depth .................................. 227

7.2.6.3.4 30 cm Depth .................................. 228

7.2.6.3.5 36 cm Depth .................................. 229
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lnput file: MDL.HOLE.02
File Creation Onto MON. AUG 00 1900 System time l9:34:4"

as 1ODCLI PARAITE vs

IIEICH'T FILTER COEFFICIENT * 0.23
SLOPE FILTER COEFFICIENT * 0.99
LEVEL GROUND STEP TIwMESIIOLD 0 8.25 1IrT1IS
SLOPE TIIRESIiOLD * 30.00 DECREES

2.0|

I~e

i,0 *X vs. Y for
I "" hazards of

0. Number key:
O.O~ l - asufficttt dote

t2-- Furthest return .LT. l.s0
I Slope hazard

| .. .. 4 -- Step hazard

-1.0 3 - Crowspmth hazard,

S6-- BAd data

0 a 2 3 Points off scale: 9

0 2

No HAzAIW CATALOCED THIS SCAN

Input fleI PrDL.RIC.11OLF.04

FVII.. CrI.-11on I)nt, PlON. AUC O119 1Q3 .yatem liae .05 :I2

.s IODFLI PARAMETERS ms

IIEICIrT FILTFI1 COEFFICIENrT 0.25
SLOI'E FILTER COI-FFICIET = 0.90
LEVEL COUND STEP ThIIFI.IOLD * 0.25 "ETERS
LOPE IKES0FIIOLD • 30.00 DEGREES

2. *.

Xv.Yfor

I . of

e. .an

0.0 Number key,
I- Insufficient data

2 Furthest return LT. 1.3m
3 -Slope hazard

A 4 -- Step hazard
-1.0 . . -Crospt huzard

"I ,. l6 Hld data

-2.0 *

O 1 2 3 4 PoInts off seal*$ 0 I
11O RA7ARDs CATALOGED TN IS SCANY

% - .. 3 -- o .n.*rd

.- t&
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Input file: MDL.BIG.IfOLE.08
File Creution l)nte NON. AUG 03 1983 System time 23:00:51

-- ..ii'1~I T'. c'ODi.i; I ['N () .25' L. *~~~~If..IGHrI i'IL'rT.P C'OEVi'". I N = r 0.25 I

SLOPE FIl,'';'EIt COEI2'11FI I1 = 0.90
LEVEL GIRIUNID STIP:i: )l.) 0.25 Mn.RS
SLOPE TlIME.. .II(H.I) 30.00 DEGREES

2.0 + 
F.

1.0 +
X vs. Y for

I .. . .hazards of
*I I 4 se. ll.s t I

0.0 + Number key:
S4 1-- Insufflcient data
I 4 2-- Furthest return .LT. 1.Sm
I .. 3 -- Slope hazard
-1.0 +.4 -- Step hazard

-1 .0 + ,5- Crosspath hazard

6 -- Dad data

-2.0+
-------------------- > X
0 1 2 4 Points off scale: 0

AZ I MUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N O H A Z A R D S C A T A L OG E D
2 -40.74 N 0 If A Z A R D S C A T A L 0 G E D
3 -37.93 N 0 I A Z A R D S C A T A L 0 G E D
4 -35.13 1 0 If A Z A R D S C A T A L 0 G E D
5 -32.31 N 0 If A Z A R D S C A T A L 0 G E D
6 -29.50 N o I A Z A R D S C A T A L o c E D
7 -26.69 N 0 I A Z A it D S C A T A L 0 G E D
8 -23.88 N 0 1 A Z A R D S C A T A L 0 G E D
9 -21.08 N 0 I A Z A R D S C A T A L OG E D

10 -18.26 N 0 If A Z A R D S C A T A L 0 G E D
Ii -15.45 N 0 11 A Z A R D S C A T A L 0 G E D
12 -12.64 1.55 1.51 -0.34 -0.21 Step hazard
13 -9.84 N 0 f A Z A R D S C A T A L 0 G E D
14 -7.02 N 0 f A Z A It D S C A T A L 0 G E D
15 -4.22 2.71 1.71 -0.13 -0.25 Step hazard
16 -1.41 N 0 1 A Z A RD S C A T A L 0 G E D
17 1.40 N 0 I A Z A R D S C A T A L 0 G E D
18 4.21 N 0 I A Z A It ) S C A T A L 0 C E D
19 7.02 N 0 1 A Z A It D S C A T A L 0 G E D
20 9.83 N 0 1 A Z A It D S C A T A L 0 G E D
21 12.64 1.71 1.67 0.37 -0.23 Step hazard
22 15.45 N 0 I A Z A R D S C A T A L 0 G E D
23 18.26 N 0 I A Z A 1R D S C A T A L 0 G E D
24 21.07 N 0 f A Z A R D S C A T A L 0 G E D
25 23.88 N 0 If A Z A R D S C A T A L 0 G E D
26 26.69 N 0 I A Z A R D S C A T A L 0 G E D
27 29.50 N 0 1 A Z A R D S C A T A L 0 G E D
28 32.31 N0 I A Z A It 1) S C A T A L 0 E D
29 35.12 N 0 II A Z A I1 D S C A T A L 0 E D
30 37.93 N 0 1 A Z A It 1) S C A ' A L 0 G E D
31 40.74 N o 11 A Z A It I) S C A T A L 0 G E )
32 43.55 N 0 II A Z A I 1) S C A T A L 0 G E D
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227Input file: PMDL.IIG.IOLE.0

File Creations Date ;ON. AUG 00 1983 System time 22:51:40

P- NODELI PARAlTTERS *.
IIE MIT FILlTl"q UOEC'FFICIENT = 0.25
SLOP F I L'l1iI COEIC Id I.IJT = 0.90
LEVEL GROUND SEI TSh*lEOL) = 0.25 METERS
SLOPE I'IREF4iIOLD 30.00 DEGREFS

2.0 +

1.0 +
I•. X vs. Y for
I hazards of
I 4 4 . can . 1

4
0.0 + 4 Number hey:

I 4 I -- Insufficient data
4-- Furthest return .LT. l.5m

S .. 3 -- Slope hazard
| .. . 4 -- St(p hazard

-1.0 + 5-- Crosspath hazard
I 6 -- Bad data

-2.0 +
------------------------------

0 1 2 3 4 Points off scale: 0

AZJPUT (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 H A Z A R D S C A T A L 0 G E D
2 -40.74 N 0 H A Z A R D S C A T A L OG E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L OG E D
5 -32.31 N 0 H A Z A R D S C A T A L O G E D
6 -29.50 N 0 HAZARDS CATALOGED .
7 -26.69 N0 HAZARDS CATALOGED
8 -23.88 N 0 HAZARDS CATALOGED
9 -21.08 N0 HAZARDS CATALOGED

1o -18.26 N0 HAZARDS CATALOGED
I1 -15.45 N O H A Z A R D S C A T A L O G E D
12 -12.64 1.55 1.51 -0.34 -0.22 Step hazard
13 -9.84 1.71 1.68 -0.29 -0.27 Step hazard
14 -7.02 1.71 1.70 -0.21 -0.27 Step hazard
15 -4.22 t.71 1.7t -0.13 -0.27 Step hazard

1.71 1.71 -0.13 -0.27 Step hazard
16 -1.41 1.71 1.71 -0.04 -0.27 Step hazard

1.71 1.71 -0.04 -0.27 Step hazard
17 1.40 1.71 1.71 0.04 -0.27 Step hazard

1.71 1.71 0.04 -0.27 Step hazard
18 4.21 1.71 1.71 0.13 -0.27 Step hazard

1.71 1.71 0.13 -0.27 Step hazard
19 7.02 1.71 1.70 0.21 -0.27 Step hazard
20 9.83 1.71 1.68 0.29 -0.27 Step hazard
21 12.64 1.71 I.67 0.37 -0.28 Step hazard
22 15.45 1.48 1.43 0.39 -0.26 Step hazard

1.48 1.43 0.39 -0.26 Step hazard
23 18.26 N 0 A Z A R D S C A T A L 0 G E D
24 21.07 N 0 If A Z A R D S C A T A L 0 G E D
25 23.88 NO hA Z A RDS C AT ALOGCE D
26 26.69 NO0 11 A Z A It1) C AT A LOGCED1
27 29.50 NO [1AZ A It) S C AT*A 1.0GCED1
28 32.31 N ) 11 AZ.A It DS C AT ALOG CE D
29 35.12 N0 IA Z I t )S C A TA LO0G ED
30 37.93 NO4 1 lA Z-%ItJ1) . C ATrALO 0GED 1
at 40.74 NO 0 HA7,A It1)S c A'rA I. 0 K )
32 43. 53 N ) IIA Z-kIt1) S C(IT AI.1 ;I1)
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Input file: IDL.BIC.HOLE.12
File Creation Date : ON. AUG 08 1983 System time 22:45:28

* M JIODELI PARAKETERS -*
EICIIT FILTER COEFFICIIT = 0.25

SLOPE FILTII COEFFICIENT = 0.90
LEVEL GROUND STEP TIIRFK2:IIOLD 0.25 ?IETFJ S
SL)'E TIIRESIOLD 30.00 DECRES

2.0+

1.0 +•
I •, X vs. Y for -]

hazards of
4 d4 4 scull#

! 4

0.0 + .4 Number key:
4 .4 I -- Insuffticie'nt data

I 45 2 --- Ftrilest returnt .LT. t.5m
I 3 -- Slope hazard

4 Step haza.ard
-1.0 + 5 -- Cro:spathm hazard

6 -- Bad data

-2.0 + •

0 1 2 3 4 Points off scale: 0

AZIMUTH (deg) RANGE X Y Z HAZARD TYPE
1 -43.56 N 0 A Z A R D S C A T A L O G E D
2 -40.74 N O H A Z A R D S C A T A L OG E D
3 -37.93 N 0 H A Z A R D S C A T A L 0 G E D
4 -35.13 N O H A Z A R D S C A T A L OG E D
5 -32.31 N O H A Z A R D S C A T A L OG E D
6 -29.50 N 0 H A Z A R D S C A T A L 0 G E D
7 -26.69 N 0 H A Z A R D S C A T A L 0 G E D
8 -23.88 N O H A Z A R D S C A T A L O G E D
9 -21.08 N 0 H A Z A R D S C A T A L 0 G E D
t0 -18.26 N 0 H A Z A R D S C A T A L 0 G E D
II -15.45 1.75 1.69 -0.47 0.01 Crosspath hazard
12 -12.64 1.68 1.64 -0.37 -0.31 Step haz:ard
13 -9.84 N 0 H A Z A R D S C A T A L 0 G E D
14 -7.02 1.10 1.10 -0.13 0.00 Step h:a;ard

1.68 1.67 -0.21 -0.33 Step ha:za-d
15 -4.22 1.10 1.10 -0.08 0.00 Step h:azard

1.68 1.67 -0.12 -0.33 Step hai1.ard
16 -1.41 M 0 R A Z A R S C A T A L 0 G E I)
17 1.40 N 0 H A Z A R D S C A T A L 0 G E D
18 4.21 NO HAZARDS CATALOGED
19 7.02 1.68 1.67 0.21 -0.29 Step hazard
20 9.83 N 0 H A Z A R D S C A T A L 0 G D
21 12.64 2.59 1.55 0.35 -0.28 Step haz:rd

1.71 2.67 0.37 -0.29 Step hazard
22 15.45 1.45 2.39 0.39 -0.28 Step hazard

S1.45 1.39 0.39 -0.28 Step hazard
1.48 2.43 0.39 -0.28 Step hazard

23 18.26 N 0 A Z A R D S C A T A L 0 G E D
24 21.07 N 0 II A Z A R D S C A T A I. 0 C E 1)
25 23.88 N 0 I A Z A R D S C A T A I. 0 K D
26 26.69 N 0 11 A Z A R D S C A T A I. 0 4; E I)
27 29.50 N 0 If A Z A R D S C A T A 1. 0 (; F 1)
28 132.31 N 0 I A Z A R D S C A T A 1. (; K
29 33.12 N 0 I A Z A R D C A "r I. o cE I)
30 37.93 N 0 I A Z A R DS C A T I. G F I)
1 ,4,0.74 N ) 11 .: , A R DS t: A T , . 0tC F. 1

32 43 .5 N O II .Z A It 1)S : T 1I. it : It
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input file: K5DL.BIC.HOLE. 14
File Creation Date : MON. AU 08 1983 System time 22:37:30

as HODELI PARAMETERS as
HEICH' FILTER COEFFICIENT x 0.25
SLOPE FILTER COEFFICIENT - 0.90
LEVEL GROUND STEP THRESHIOLD 0.25 W
SLOPE TRESIIOLD * 30.00 DECREES

2.0.

3.0. . .

X vs. Y for
3 ... hazards Of,."
)I * 4. sca' I 

4 444.
0.0 * .4 444 .umber key:

I 4 44 1 I -- Inau(flcient date
I * 4 4 4 • 2 Furthest return .LT. 1.3a
I .. 3 -- Sope hazard

4 -4 Step hazard
-1.0 + . -- Croaepeth hazard

6-- Bad data

-2.0 -.. "-

0 1 2 3 4 polate off scale; S

AZIHUTH (dog) RANCE X Y Z HAZARD TYPE
1 -43.56 N 0 8 A Z A R D S C A T A L OG E D
2 -40.74 F 0 H A Z A R D S C A T A L OC E D
3 -37.93 1 0 H A Z A R D S C A T A L OG E D
4 -35.33 N 0 H A Z A RDS C A T A L OG ED
5 -32.31 NO A Z A RDS C A T A L OG ED
6 -29.50 N 0 H A Z A R D S C A T A L OG E D
7 -26.69 N 0 H A Z A R D S C A T A L OC E D
8 -23.8 N 0 H A Z A R D S C A T A L C E D.
9 -21.08 N 0 H A Z A R D S C A T A L OG E D

30 -18.26 N O U A Z A R D S C A T A L OG E D
33 -15.43 1.41 1.36 -0.37 -4.28 Step hazard
12 -12.64 1.06 1.03 -0.23 0.01 Step hazard

1.61 1.57 -0.35 -0.38 Step hazard
1.61 1.57 -0.35 -0.08 Step hazard
1.61 1.57 -0.35 -0.38 Stop hazard
1.68 1.64 -0.3? -0.25 Step hazard

13 -9.84 1.06 1.04 -0.18 0.01 Step hazard
1.86 3.83 -0.32 -0.37 Step hazard

14 -7.02 1.06 1.05 -0.13 0.03 Step hazard
1.61 1.60 -0.20 -0.38 Step hazard
1.68 1.67 -0.21 -0.35 Step hazard

Is -4.22 1.06 1.03 -0.08 0.03 Step hazard
1.63 3.61 -0.2 -0.08 Step hazard
3.62 1.41 -0.32 -0.38 Step hazard
1.68 3.67 -0.12 -0.33 Step hazard

16 -1.41 1.06 06 -0.03 0.01 Step hazard
1.68 1.68 -0.04 -0.35 Step hazard
1.7? 3.77 -0.04 -0.37 Step hazard a

I7 1.40 1.64 1.64 0.04 -0.3? Step hazard
[a 4.21 1.64 1.64 0.12 -0.37 Step hazard

3.84 1.83 0.13 -0.13 Step hazard
19 7.02 1.61 1.60 0.20 -0.38 Step hazard

1.61 1.60 0.20 -0.08 Step hazard
2.77 1.75 0.22 -0.31 Step hazard

20 9.83 1.06 2.04 0.18 0.01 Step hazard
1.61 1.59 0.28 -0.38 Step hazard
2.61 1.59 0.28 -0.38 Step hazard
1.68 2.65 0.29 -0.33 Step hazard

21 12.64 3.06 1.03 0.23 0.01 Step hazard
1.86 3.81 0.41 -0.37 Step hazard

22 15.45 1.06 1.02 0.28 0.01 Step hazard
23 39.26 N 0 A Z A R n S C A T A L 0 G E I) A
24 21.07 N 0 H A Z A R D S C A T A L 0 G E 1)
23 20.88 N 0 It A Z A It D S C A T A L 0 G E D,
26 26.69 N O H A Z A R D S C A T A L OG E D
27 29.5N 0 O A Z A R D S C A T A L OG E D
28 32.31 N 0 H A Z A R D S C A T A L OGED -
29 35.12 N O H A Z A R D S C A T A L O C E D
30 37.93 NO HAZARDS CATALOGED
31 40.74 NO IIAZAItDS CATALOGED
32 43.55 I 0 It A Z A R D S C A TA L 0 G E D

•m w =-


