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PREFACE

This report describes the work performed by The Johns
Hopkins University Applied Physics Laboratory (APL) for the Federal
Aviation Administration under contract DOT—FA75WA-.3553. The
Technical Representative for this effort is Dr. James A. Shannon
of Air Traffic Control System Division (ARD—ill) of the Systems
Research and Development Service (SRDS).

This report is divided into three separate volumes.
Volume III contains the appendices for this report. Volume I
consists of a sum mary of major results, conclusions, and recommenda-
tions from the entire report. In addition, Volume I also describes
work completed in the area of primary radar processing (one except4 on
to this is Section 4.2 which discusses jitter in the beacon system).
Volume II discusses processing of the secondary radar (beacon) infor-
mation within the CD. Volumes I and II are essentially independent
so that the reader mainly concerned with beacon processing can concen—
trate on Volume II and vice versa. 
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APPLIE:D PHYSICS LABORATORY

‘
~~SPECIFICATIONS FOR 

C(~’”~N DIGITIZER - .

DATA LIST AND ANALYSIS PROGRAM -C.~ 
A .~ ‘I

1. GENERAL INFORMATION

Program Name: Comnxrn Digitizer Data List and Analysis Program
Machine: UNIVAC 1230 (AN/UsQ-20A)
Language: NELIAC

Task Descri~t1on: The Comixin Digitizer Data List and Analysis Program
will provide listings of selected NODE 1 and MODE 3 Comixin Digitizer (CD)
“D” machine recorded data and generate selected statistical informatirn of
this data. The data will be used in the analysis and evaluation of several
CD xxidlfjcatjons.

A-i
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2. PROGRAM DESCRIPTION

The Common Digitizer Data List and Analysis Program will process
Common Di git izer “D” machine scan correlation feedback data and target data
for CD enhancement test analysis. The program will p rovide lists of the
data and perform statistical calculations on the data.

Four “D ” machine recording ix,des are available for the recording
of test data. They are labelled MODE ’s 1, 2 , 3, and 4. The CD Data List
and Analysis Program will process only the NODE 1 and 3 data. Only oic
mode can be recorded for each test. The data recorded in each mode is as
follows:

MODE 1 — MODE 1 records Monitor Data for each radar sweep for all
64 azimuth sectors and the first 48 range zones in each sector.

NODE 3 — MODE 3 records Monitor, Accumulator, Control and Target
data for 3 selected contiguous sectors and 64 range zones in each sector.
The C1~ is usually operated with a range of about 200 miles, so only the
first 48 range zones will be of interest.

The following is a brief description of each data type i.e.,
Monitor, Accumulator, Control and Target Data.

(1) Monitor — Monitor Data consists of those parameters that are
measured in order to select the control quantizer operation . The ran ge zone
sum for parameters PN1, PN2 , ACE, Cl , C2 , and Q2 limit is recorded for each
sweep . PN1 and PN2 are the quantizer 1 and 2 hit counts, ACE (Automatic
Clutter Elimination) is the number of times ACE blanking occurre d , Cl and C2
is the number of times clutter was detected for quantizers 1 and 2 respectively ,
and Q2 limit is the n umber of times the video to quantizer 2 was limited.

(2) Accumulator — Accumulator Data is equal to the sum of the
Monito r Data for each range zone in a sector.

- (3) Control — Control Data consists of the Logical Indicator Flags,
Quantizer selected and the quantizer gain control . In addition , the Leading
Edge (TL) second threshold change is also recorded. The Logical Indicator
Flags indicate whether the Accumulator Parameters exceeded maximum/minimum
control values, if Manual MfI was selected and whether ACE blanking occurred
on the present and previous scan.

(4) Target — Target Data consists of the range, azimuth and targe t
rim length for all Beacon and Search targets in three selected contiguous
sectors . Only Search targets will be processed by the CD Data List and
Analysis Program.

A- 3
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A typical CD enliaiiceia~ut test ~.J11 COfl5~~~~L of a .1.0 to 20 mInute
test interval whereby an FR950 radar video tape recording is played into
the CD. MODE 1. or 3 data is recorded for the duration of the test so that
the processing of the radar video signal by the CD can be analyzed and the
CD enhancement evaluated.

Seven Data list options and five statistical options are available
to process the recorded data for each test. The prograa options provide for
p rocessing by individual parameters and control over the data base by scan,
sector, and range zone. The program is controlled by four sets of input
cards; the Identification Card, Control Card, Option Card, and Option Control
Cards. A brief description of each option and the card input is presented
in paragraph 3.2, Card Input .

Figure 1 presents a basic input/output diagram of the program.
Detailed specifications of each of the program inputs and outputs are
presented subsequently in the appropriate sections of this document. Figure
2 presents a basic program functional diagram for use as a basic starting
guide for the programmer.

A-4 
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2 ,1 Scan Time Information

Time information must be calculated since there is no time data
recorded on the “D ” machine data logging tape . In orde r to provide t ime
information, the scan period, the t ime and scan number of the reference
Azimuth Reference Pulse (AR?), the Azimuth Change Pulse (ACP) count of the
ARP , and the scan number of the reference ARP must be known . This infor-
mation establishes a time reference from which the time of all scans can be
calculated. Time information for the two recording modes is calculated as
follows :

(1) Reference Scan (I) Time = TARP + 4096 + (SECTOR ACP — AR? AC~~ TSCAN

(2 ) Scan (N) Time = Reference Scan (I) Time + (N—I) TSCAN

where :

(a) TARP The time of the AR? for reference Scan (I)

(b) Reference Scan Time The scan times of reference scan 1.

(c) Scan Time = The time of the first sector recorded (Sector
ACP) and the time of that sector for each
following scan .

(d) TSCAN = The scan period; the time between the occurrence of
ARP ’s.

(e) Scan :

MODE 1 — A coun t of 64 records (98,432 words)
starting with the first record recorded.

MODE 3 — A count of 6 records (7564 words) s t a r t ing
wi th the first record recorded.

In order that the time information be valid it will be mandatory
that the record/word count not be interrupted. Checks should be established
and a method determined to account for bad data. One method for the MODE 1
data would be to count the number of odd/even sectors (records) in a scan.
When bit 27 is set (9 track recording) the buffer with data from an even
sector is being recorded.

2 .2  Accumulator Data

Accumulator Data generated by the CD “D” machine is onl y recorded
for the MODE 3 recording option . Accumulator Data , howeve r , can be calculated
from Monitor Data recorded by both the MODE 1 and 3 recording options. It is
calculated by sunnning the Monitor Data by Range Zone for all sweeps occurring
in this sector. Accumulator Data calculated from Monitor Data may d i f f e r

A- 7
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f ro m that calculated by the CD since some parameters are summed every
fou rth or sixteenth radar tri gge r pulse (sweep). If the number of sweeps
per sector is less than a multiple of 4 or 16, all of the sweep data will
not be included in the accumulator sum.

2.3 Statistical Calculations

Statistical results required for data analysis are the calculation
of the mean , standard deviation , autocorrelation and probability density
function (histogram) of the data samples. The equations required to perform
these calculations are presented as follows:

(1) Mean and Standard Deviation

1 N
E x (I )

1=1

N N
Standard Deviation = I (x (I))

2 
— 

2

1=1 1=1

N

N —

where:

X( I) is the I samp le and N is the total number of samples.

Mean and standard deviation calculations are applied to data
samples for  an individual zone or ove r a zone area .

(2) Autocorrelation

Autoco rrelation calculations will be performe d to measure the data
sample correlation (Lag) in range and azimuth . Co rrelation of data on a zone
basi s or sweep basis (within a sector) will be obtained. The following
equations apply fo r range zone corre lation . Reversing the 1, J designations
in the equations, not the data base, will make them applicable to the azimuth
Case .

A-8
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(1) Data sample (zone bas is)

It 4 2 X(4 , (4 ,4) (4 ,5

~~~~~~~~~~~~~~~~~~~~ 4~~X(3 , 5~) } Antenna
X(2 ,l ‘ rotation

‘ ‘ (2 3
‘

(.1
,3)

(1
4

(.1
Matrix: ‘S

J -.4

x(l ,l) x(l ,2) x(l ,3) x(l ,4) x(l ,S)
x(2 ,l) x (2 ,2) x(2 , 3) x(2~ 4) x(2 ,S)
x (3 ,l) x(3 ,2) x (3,3) x (3 ,4) x(S ,S)
x(4 ,i) x(4,2) x(4,3) x(4,4) x(4,S)

(2) Calculate sample mean
1 N

XM(I) = — 
~~ ~~I ,J)

N J=l

(3) Calculate Differences f rom sample mean

XD(i , J) = x(I ,J) — XM(I)

(4) Calculate sample autocovariance

1 
N

cov(K ,I) = — E X D ( I , J) * XD(I,J+K)
N J—l

K = 0 ,4 lag

(5) Calculate sample autocorrelation

CORR(K , I)

A-9
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(3) Probability Density Function

The probability density function is presented by a f req uency
distribution (histogram) . Three histograms are to be calculated by the
program. They are a parameter mean zone count , parameter scan zone coun t ,
and a target count histogram. The histograms are calculated by determin—
ing the number of scans or zones that a parameter magnitude occurred. The
percent of the total scan s or zones occurring at each parameter magnitude
is also calculated and tabulated. Histogram programs are available in
other F3E programs . These should be consulted to determine their app lic—
ability for use in this program.

A-lO
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3. PROGRAM INPUT FORMAT S

The data input to the program consists of the CD “D ” Machine
Data Tape and the Data Cards as shown in Figure 1. The formats of each
of these data input s and explanations of each of the input parameters
are presented in the following sections .

3.1 CD “D” Machine Data Tape

The CD “D” Machine Data Tape contains either MODE 1 or MODE 3 type
data. MODE ’s 2 and 4 type data can be recorded , however , they will not be
used for input to this program. The “D” machine can only record in one mode
at a time . The specific mode is selected during “D” machine initialization.

MODE 1 recorded data contains only scan correlated feedback
Monitor Data. It is recorded for all azimuth sectors, by sweep, for the
first 48 range zones. MODE 3 recorded data contains scan correlated feedback
Monitor, Accumulator, and Control Data as well as Search and Beacon Target
Report Data. The Beacon Target Report Data will not be processed by th is
program. MODE 3 data is recorded for three contiguous azimuth sectors for 64
range zones.

“D” mach ine recorded data is grouped on a 9 t rack magnetic tape
in records consisting of 32 bit words. The NELIAC computer has a 30 bi t
word format and uses a 7 track tape input. The 9 track 32 bit word tape
thus must be converted to a 7 track 30 bit word forma t for input to the
NELIAC computer. Figures 3 and 4 present the magnetic tape layout for each
recording mode. The first two words of each record are used as a header
word. The second word is presently a spare and is loaded with all zero’s.
The word bit designation for the 9 and 7 track cases for the first header
word, Monitor, Accumulator, Control and Target Report Data is presented in
Tables 1 to 5.

3.2 Card Input

There are four categories of data cards which together constitute
the normal Data Card Input to the program.

These are:

(1) Identification Card (IDOl)
(2) Control Card (IDO2)
(3) Option Card (1003)
(4) Option Control Cards (1004)

(4a) Data List Option Cards
(4b) Statistical Option Cards

A-il 
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— ZEROS

WORDS MONIT OR DATA
FOR SECTORS 60-6 3

INTERRECORD GAP

BITS 0, 26 , 27 A~~ F SET

SECOND SCAN MONITOR DATA
FOR SECTORS 0— 3

FIGURE 3

MODE 1 MAGNETIC TAPE LAYOUT

4~I 1  2
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BIT S 2 ,26 & 27 (!VEN SECTOR) SEI

2050 
-. —ZEROS

WORDS MONITOR DATA FOR SECTOR A MoN::~ R DATA
I (SEE MODE 1 LAYOUT FOR A FOR SECTORS A ,B,C

DETAILED DESCRIPTION)

INTERRECORD GAP
- 

BITS 2 AND 30 SET

-~~~~ Z~_~p_~_
SECTOR A RANGE ZON~ 0 

____

194 ~~~~~~~~~~~~~~~~~~~ ACCUMU lATOR
WORDS RANGE ?~~ F 63 DATA FOR

SECTORS A ,B,C

SECTOR C RANC- E ~ONE 0

RANGE ZONE 63
ONE SCAN —_______

OF DATA INTERRECORP GAP
— 

BITS 2 AND 2 8 SET 
—

rn ZEROS
SECTOR A RANGE ~CNE 0

194 . CONTROL DATA
WORDS RANGE ZONE 63 FOR

SECTORS A ,B ,C

SECTOR C RAN~~. 7ON~-~ ~

RAN- ’;~ ZONE 63

IN TER RELL ~~ - GAP

BITS 2 AND 31 SET
ZEROS —

RADAR TARGET REPORTS:  TAR GEI I A T A
1026 2 WORDS/REPORT FOR

WORD S BEACON TARGET REPORTS : SECTORS A I B,C
4 WORDS/REPORT

ZEROS

____________ZE R OS
INVALID REPORTS

FIGURE 4
MODE 3 MAGNETiC TAPE .A13:



TABLE 1

Record Header: Word 1

BIT POSITION UI~~~K1! H~~

9 track 7 track

0 0 Mo~o l
1 1 Mc1,o 2 -

2 2 Mode 3 ~~~~~~~~~ M I I d C

3 3 Mode 4 I
4—25 4—14 Spare (dii ~.-ro ’s)
26 15 Monitor Datzi ~r ht~ - k~~~1 i& .,
27 l Dumping of o t : t ’ - r
28 17 Control Dat~
29 18 MODE h~ s t r ~ r i L ~ Type of
30 19 Accumulator tJdz a ij a t d
31 20 Target i~cp or ~~~

2 1—29 Spare (al l zero ’ s)

TABLE 2

Monitor Data Word

BIT POSITION l)k-:~ c Nn’- I1 )N

9 track 7 track

0—3 0—3 Hit Density ~
4-~-7 4—7 Hit L)ensjt~ 1

8 8 ACE B]  :~~c J ~~~,
9 9 C1utt~~ 1 Range
10 10 t l i i t t e r  1 ~~I’ flL

11 Il Q2 Limit N~ 1
12—15 12—14 Spare (all Z~~~~ o S )

16—19 15—18 Hit Density 2
20—23 19—22 Hit Density 1
24 23 ACE Blankin g
25 24 C lu t t e r  2
26 25 Clutter 1 Zone
27 26 Q2 LInd t N

28—31 27—29 Spare (all ZCIt ’ s~

A-14 
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TABLE 3

Accumulator Data Word

BIT POSITION 
DESCRIPTION

9 track 7 track

0—7 0—7 Qi Hit Density Sum

8—15 8—15 Q2 Hit Density Sum

16—19 16— 19 Qi Clutter Sum

20—23 20—23 Q2 Clutter Sum

24-2 7 24-2 7 Q2 Limit Sum

28—29 28-29 ACE Blanking Sum

30—31 Spare (all zero ’s)

TABLE 4

Control Data Word

BIT POSITION 
DESCRiPTION

9 track 7 track

0— 3 0—3 ATL (targe t lead edge change) Control

4—8 4— 8 Q2 Gain 
Pas sed

9-13 9-13 Qi Gain To

14—15 14—15 QuantiZer Select CD

16—18 16 Spare (all zero ’s)

19 17 Manual MTI Log ical

20 18 ACE Blanking Indicator

21 19 Clutte r 1 To Build

22 20 Clutter 2 Controls On

23 21 Q2 Limit The Next Scan

24 22 Qi Hit Density Sum > Qi Hit Density MAxltnulfl Sum

25 23 Qi uit Density Sum ‘- Qi Hit Density Minimum Sum

26 24 Q2 Hit Density Sum > Q2 Hit Density Maxitnuill Sum

27 25 Q2 Hit Density Sum Q2 Hit Density Minimum Sum

28—30 26—2 8 Spare (all zero ’s)

31 29 ACE blanking on previous scan

A-is
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TABLE 5

Tar&et Reports

Search Tar~get Word 1

BIT POSITION DESCRIPTION

9 track 7 track

0 0 MOTE Flag
1—11 1—11 Range (LSB = 1/8 nmi)

12—15 12—14 Zero ’s
16 15 AF F1ag
17 16 FAA Flag

18—19 17—18 Zero ’s
20—21 19—20 One ’s
22 21 Zero’s —

23—24 22—23 One ’s
25—26 24—25 Zero’s

27 26 Test
28—31 27—29 Zero’s

Sea rch TarBe t Word 2

BIT POSITION DESCRIPTION

9 track 7 t rack

0—6 0—6 Storage time (LSB = 1/8 second)
7—11 7—11 Run Len gth , ACP ’s (LSB = ACP)

12—15 12—13 Zero ’s
16—2 7 15-26 Azimuth ACP ’s (LSB = 1 ACP)
28—31 27 -29 Zero ’s

A-i 6
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These data cards must be input in the order specified above.
Due to the variation in information required for tach option , a unique
option card exists for each of the 12 options. The option control cards
must be input in numerical order with the Data list options first. The
following sections present the formats for each of these data inputs, along
with explanations of each of the input parameters. Figure 5 illustrates
the required input Data Card arrangement.

3.2.1 Identification Card

The Identification Card contains all the information required
to identify the test event to be processed . The Identification Card is
the first card included in the input data deck. The format is specified
in Table 6.

A-i 7
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(~~TION CONTROL 1
I CARD—STATISTIC1

r
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-1

OPTION CONTROL 

-

ARD—STATISTICAL

OPTION CONTROL
CARD-DATA LIST

r

IOPTION CONTROL
CARD—DATA LIST

OPTION
CARD

CONTROL
CARD

IDENTIFICATION

FIGUIt! 5

DATA CARD INPUT
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TABLE 6

IDENTIFICAT I ON CARD

Charac ter Number Descr iption Format

1-8 Date of computer run
Month , day , year (xx/xx/ xx) 1-18

9—10 Blank ‘2’

11—15 CD Test Number (x.x—x) 1-15
16—17 Blank ‘2 ’

18—25 Date of CD Test
Month , day , year (xx/xx/xx) HR

26—27 Blank ‘ 2 ’
28—32 FR—950 Tape Identification

Radar Location (ELW , PR) , 1-15
No. of Tape

33 Blank ‘1 ’

34 — 41 Date of FR—950 Tape Record~~~
Month , day , year (xx/xx/xx) 118

42—43 Blank ‘2’

44—49 Type of Data Recorded (MODE 1~ 3) B E

50—51 Blank ‘ 2 ’
52—59 MODE 3 SECTORS RECORDED
52—53 Sector A 12

54 Blank ‘
~~~~

‘

55—56 Sector B 12
57 Bla nk ‘1’

58—59 Sec tor C 1 2
60—68 Blank ‘q’

69— 72 “ IDOL” 114

1~ 



3.2.2 ntrol Card

The Control Card contains all informat ion to contro l the data
tape. A time reference is set up and the portioLl of the tape to be pro-
cessed is established. The Control Card is the second card included in
the input data deck. The format is specified in Table 7.

A- 20
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TABLE 7

CONTROL CARD

Character Nun~er Description Format

1 Blank ‘1’
2—3 Initial Sector Recorded 12

4 Blank ‘1’
5—6 ARP Sector Number 12

7 Blank ‘1’
8—11 ARP ACP 114
12—13 Blank ‘2 ’
14-33 Time Reference Setup
14—16 Scan nun~er of reference time 13

17 Blank ‘1’
18—22 Scan period; seconds , hundreds F5

of seconds
23 Blank ‘I’

Scan Reference Time (Time of AR?)
24—25 Hours of Day (24 Hours) 12
26—2 7 MInutes of Day 12

28 Blank ‘1’
29—33 Seconds , hundreds of seconds of F5

day
34—35 Blank ‘2’
36—38 Scan No. to Start Processing 13
39 Blank ‘1’

40—42 Nu~~er of Scans to Process 13
43—68 Blank ‘26’
69—72 “1D02” 114

A-21



TABLE 8

PROGRAM OP T IONS

An option is selected when a “1” is placed in the appropriate
colusm number. A blank or zero indicates that the option is not selected.
Data list opti ons 5 , 6 , and 7 and Statistical options 4 and 5 app ly only
to MODE 3 recorded data.

Option Column
Number Number Description

Data List Options

1 10 Mon itor Data Range Zone Count per Sweep fo r a
selected sector and scan .

2 11 Monitor/Accumulator Data for a Selected scan
for all zones.

3 12 Monitor/Accumulator Data per scan for a selected
sector and range zone interval.

4 13 Monitor/Accumulator Data per scan for a selected
range zone and sector interval.

5 14 Con t rol Data for a selected scan and sector
for all range zones in the sector.

6 15 Control Data per scan for  a selected zone
(sector xx , range zone xx) .

7 16 Targe t Data per scan for  three contiguous sectors .

A- 22
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TABLE 8 (cont ’4~

Option Colume
N~ni~ er Number Description

Statistical ~~tions

1 30 The selection of this option allows one to select
the following suboptions on the Stativtic-al
Option 1 Control Card:

1. The mean and Standard Deviation of parameter
for a selected sector and range zone interval
for all scans.

2. A histogram of parameter zone mean by zones
for a selected sector and range zone interval
for all scans.

3. A histogram of parameter zone coimt by
scan for a selected zone .

2 31 Range and Azimuth Cor relat ion ove r a sector
(individual sweeps) for Monitor Data.

3 32 Range and Axiniuth Correlation of a range zone
interval and sector interval.

4 33 Control Data Statistics (mean and Standard Devia-
tion) for all range zones in a selected sector
for all scans.

5 34 Target Count and/or Run Length Histogram for all
scans for three sectors.

A- 23 
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3.2.3 Option Card

The Option Card is used to indicate which options are to be
processed. This information is required in order for the program to set
up the option control card read format statement order. A definition of
each option and the Option Control Card forma t is presented in Tables 8
and 9 respectively. The Option Control Card is the third card in the
input data deck.

A-24
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TABLE 9

OPTION CARD

Character
Number Description Format

I Type of data to be processed (MODE 1,3) Ii
2— 9 Blank ‘8’
10—23 Option Key for Data List Options
10 Option Key for  Option No. 1 Ii

Option Key for Option No. 2 Il
12 Opt ion Key for Option No. 3 Il
13 Option Key for Option No. 4 Il
14 Option Key for  Option No. 5 Il
15 Option Key for Option No. 6 Il
16 Option Key for Option No. 7 LI
24 29 Blank ‘6’
30- 34 ~ptlon Key fo r Statistical Options
30 Option Key for Option No. 1 Ii
31 Option Key for Option No. 2 [1
32 Opti on Key for Option No. 3 11
33 Option Key for Option No. 4 Il
34 Option Key for Option No. 5 Il
44—49 Blank ‘6’
50—52 Histogram Length 13
53—68 Blank
69—72 “IDO3” 1-14
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TABLE 10

OPTION CONTRO L CARD - DATA LIST OPIiuN 1

Character
Number Description Format

1 MODE 1,3 Il
2 Blank ‘1’
3—5 Option Type (1 — Data List, 2—Statistics) 13

Option No.
6 Blank ‘1’
7 Data Source (Blank - Does Not Apply) 11

(1 — Monitor Data)
(2 — Accumulator Data)

8—9 Blank ‘2’
10—15 Parameter Select Key
10 PN1 Il
11 PN2 I].
12 ACE [1
13 Cl Ii
14 C2 Ii
15 Q3 Limit U
16—19 Blank ‘4’
20—37 Scan Selection
20—22 Scan xxx 13
23—25 Scan xxx 13
26—28 Scan ~ooc 13
29—3 1 Scan xxx 13
32—34 Scan xxx 13
35—37 Scan xxx 13
38—39 Blank ‘2’
40—57 Sector Selection
40—42 Sector xx 13
43—45 Sector xx 13
46—48 Sector xx 13
49—51 Sector xx 13
52—54 Sector xx 13
55—5 7 Sector xx 13
58—68 Blank ‘11’
69—72 “1D04” H4
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3.2 .4 Option Control Cards

The Option Control Cards are last in t ‘~ input data deck.

Option Control Cards selected with the Option Card should be grouped ac-

cording to the Data List or Statistical Category and be placed in numerical

order within each category. The Option Control provides the necessary in-

formation to select a particular parau~ter(s) for 
listing or analysis and

controls the data base to be input from the data tape , i.e., scan(s),

sector(s), range zone(s), etc. Tables 10 th rough 21 present the Option

Cont rol Card format for each of the 12 options .
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TABLE U

OPTI ON CONTROL CARD — DATA LIST OPT ION 2

Character :~
Number Description Format

1—37 See Table 10, Same as Data List Option 1
38—6 8 Blank ‘31’69—72 “IDO4” H4

A-28
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TABLE 12

OPTION CONTROL CARD — DATA LIST OPTION 3

Character
Number Description Format

1—15 See Tab le 10, Same as Data List Option 1
16—19 Blank ‘4’
20—37 Sector Selection
20—22 Sector xx 13
23—25 Sector xx 13
26—28 Sector xx 13
29—31 Sector xx 13
32 -34 Sector xx 13
35 37 Sector xx 13
38—39 Blank ‘2’
40—53 Rang~ Zone Interval Selection
40—42 Range Zone Start xx 13
4 3—4 5 Range Zon e Stop xx 13
46—47 Blank ‘2’
48—5 0 Range Zone Start xx 113
51—53 Range Zone Stop xx 13

(each Interval limited to 24 range zones)
54—6 8 Blank ‘15 ’
69—72 “IDO4” 114

A— 29
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TABLE 13

OPTION CONTROL CARD — DATA LIST OPTION 4

¶iaracte r
Nuither Description Format

1— 15 See Table 10 , Same as Data List Option 1
16—19 Blank ‘4’
20—38 Sector Interval Selection
20— 22 Sector Start xx 13
23—25 Sector Stop xx 13
2o—2 7 Blank ‘2’
28—30 Secto r Start xx 13
31—33 Sector Stop xx 113
34— 35 Blank ‘2’
36—38 Sector Start xx 113
39—4 1 Sector Stop xx 13
42—44 Blank ‘3’
45—62 Range Zone Selection
45—47 Range Zone xx 13
4 8—50 Range Zone xx 113
51—5 3 Range Zone xx 13
54—56 Range Zone xx 13
57—59 Range Zone xx I3
60—62 Range Zone xx 13
6 3—68 Blank ‘6’
6 9— 72 “ 1D0 4” 114
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TABLE 14

U1~T1ON CONTROL CARD - DATA LIST OPTION 5 

-

Description Foru~at

1 MODE 3 (Does not apply to NODE 1) III
2 Blank ‘1’

Option Type (1—Data List , 2—Statistics) 13
Option No.

6 Blank ‘1’
7 Data Source (Blank—Does not apply for this

option) Ii
Blan k ‘2’

10—27 Scan Selection
fri - i2  Scan x~o~ 13
13- j 5 Scan ~~~ 13
16—18 Scan xxx 13
19—2 1 Scan xxx 13
22- ;‘-+ Scan xxx 13
25- .7  Scan xxx 13

Blank ‘2’
30—38 Sector Selection
3O--32 Sector A 13
~3-~35 Sector B 13

Sector C 13
39-68 Blank
69 72 “IDO4”

A-3l
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TABLE 15

OPTION CONTROL CARD - DATA LIST OPT ION 6

Character
Number 

— 
Description Format

1—7 See Table 14, Same as Data List Option 5
8—9 Blank ‘2’
10—45 Zone Selection
10—12 Sector xx 13
13—15 Range Zone xx 13
16—18 Sector xx 13
19—2]. Range Zone xx - 13
22—24 Sector xx 113
25—27 Range Zone xx 13
28—30 Sector xx 13
31—33 Range Zone xx 13
34—36 Sector xx 13
37—39 Range Zone xx 13
40—4 2 Sector xx 13
43—45 Range Zone xx 13
46—68 Blank ‘23’
69—72 “IDO4” 114
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TABLE 16

OPTION CONTROL CARD — DATA LIST OPTION 7

Charac ter
N umber Description Forni.it

1—7 See Table 14, Same as Data List Option 5
8—9 Blank ‘2’
______ 

Sector Selection
10-12 Sector xx 13
13—15 Sector xx 13
16— 18 Sector xx 13
19— 68 Blan k ‘SO’
69—72 “IDO4” 114

A-3 3
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TALLE 17

OPTION CoNr1~o.~ LARD 
— STATISTICAL OPTION 1

Ch arac ter
Number Description Format

1 MODE 1, 3 Il
Blank 1

3—5 Option Type (1—Data List , 2—Statistics) 113
Option No.

6 Bl ank
7 Data Source (Blank — Does not apply) Ii

(1—Monitor Data)
- 

- (2—Accumulator Data)
8—9 Blank ‘2’

10—15 Para n~~ter Selec t 
~~~10 PN 1

11 PN2 Il
12 ACE Ii
13 - Cl Ii
14 C2 Il
15 Q3 Limi t Ii
16 Blank ‘1 ’

17—3 1 Qption 1 Suboptions A, B , C
17 Suboption A - Me an and Std . Dev. Il
18 Suboption B - Mean Coun t Histogram Ii
19 S ub o p t i o n  C — Sc~1n Zork- Count for a Region Ti

Sector and Raxige Zone Interval
20—22 Sector Start xx 13
23— 25 sector End xx 13
26—28 Range Zone Star t xx 13
29— 31 Range Zone End xx 13
32—68 ~ption 1 Suboption 3
32 Suboption 3 — Scan Zone Count Histogram Ii

Zone Selection
33—35 Sector xx 13
36—38 Range Zone xx 13
39—41 Sector xx 113
4 2— 44  Ran ge Zone xx 13
45—4 7 Sec to r xx 13
48—SO Range Zone 13
51—53 Sector xx 13
54—56 Range Zone 13
57—59 Sector xx 13
60—62 Range Zon e xx 1 3
63—65 Sector xx 13
66—6 8 Range Zone xx 13
69 — 72 ‘ 1D04 114

A - - 14

~~~IIp~ ~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~ .4



: ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

- - -

~~~

TABLE 18 
-

OPTION CONTROL CARD — STATISTICAL OPTION 2

Character
N umber Description Format

1—15 See Table 17 , Same as Statistical Option 1
16—19 Blank ‘4 ’
20—28 Scan Selection
20—22 Scan xxx 13
23—25 Scan xxx 13
26—28 Scan xxx 13
29—39 Blank ‘11’
40—57 Sector Selection
40—42 Sector xx 13
43—45 Sector xx 13
46—48 Sector xx Ii
49-51 Sector xx 13
52—54 Sector xx 13
55—57 Sector ~oc 13
58—60 Blank ‘3’
61— 66 Range Zone Interval Selection
61—63 Range Zone Start xx 13
64-66 Range Zone Stop xx 13
67— 68 Blank ‘2 ’
69--72 “ 1D04” H4

A- 35
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TABLE 19

OPTION_ C0NT R~’L CAR]) — STATISTICAL OPTION 3

Cha ra Ct e r
Yu~her Descr iption Format

1—15 See Table 17 , Sa~~ as ~tatistical Option 1
16—19 Blank ‘4’
2t)—2 5 Sector Interval Selection
23-22 Sector Start xx 13

Sector End xx 13
26 — 29 Blank ‘4 ’
30—35 Range Zone Interval Selection
30—32 Range Zone Start xx 13
33—35 Range Zone St cp xx 13
36—68 ‘33’
69—72 ‘IDO4” 114

A--  36
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TABLE 20

OPTION CONTROL CARD - STATISTICAL OPTION 4

Character
Number Descript ion Format

1—7 See Table 17, Same as Statistical Option 1
8—9 Blank ‘2’
10—18 Sector Selection
10—12 Sector xx 13

13—15 Sector xx 13

16—18 Sector xx 13

19—68 Blank ‘50’

69—72 “1D04” 114

TABLE 21

OPTION CONTROL CAR]) — STATISTICAL OPTION 5

Characte r
Numbe r Descr iption Fo rmat

1—7 See table 17, Same as Statistical Option 1
8 Target Count or Run Length Histogram Selection Ii

(Blank — Target Count)
( 1 - Run Length)
( 2 — Target Count and Run Length)

9—68 Blank ‘60’

69—72 “IDO4 ” 114

A-37
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4. PROGRAM OUTPUT REQUIREMENTS

The Coninxrn Digitizer Data List and Analysis Program will pro-
vide to the user output information for seven Data List Options and five
Statistical options. In addition to the tabulated data output , there are
three graphs (histograms) included in the Statistical data output and num-
erous Diagnostic/Error message outputs. A title page describing the In-
formation to be presented precedes the output of each option . A scan tiii t

listing of calculated time information is provided.

Each page of output will contain the following general descrip-
tive information:

(1) Page number

(2) Revision number and revision date of program in the
uppe-i left corner of the page

(3) Option title

(4) Date of computer run

(5) CD test number

(6) Date of CD tes t

(7) Location of FR 950 tape recording and the tape numbe r

(8) Date of FR 950 tape recording

Figures 6 through 34 pre -’ent the output formats . Those areas
requiring additional coum~nts are discussed in the following paragraphs .

4.1 Data List and Statistical Output

All dates are output as month/day/yea r (xx/xx/xx). The test
— number x.x—x represents a test , such as 2.3—2 . The first two di gits

present the test number while the last digit indicates a sequence in t i&
test. The location where the FR 950 video tape recording was made and the
number of the tape recording is output as xxxxx . A typ ical output  would
be ELW 2 or PR 3, representing the Elwood, N. J. or Paso Robles , Calif or—
nia radar sites. On title pages those parameters which are available to
be processed by the option are listed. Those parameters selected for
processing are indicated with an “ x ” under the respective parameter.

Data List options 1 throug~i 4 and Statistical options 1 through
3 have a variable title depending on the paramenter selected and whether
Monitor or Accumulator data was used as the data source . This Is repre-
sented as xxxxxxxx (xxxxxxxxxxx).in the sample format . A typical output
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~ 2 i u i ~ :~~
- uL Iul~~~~or) . L a t . .~ list options 1, 2, and 3 have a

u ru~ to rmat f o r  :he ACE parameter. This was done to save
pd~~~r .  The ACE p ar a m e t t~r has a lesser numbet of digits in its format
th -in ~ to- other -3r a n E t.~ - .

3tatisticai -,i~ lori s 1 and 5 present  a histogram output . The
h i s togram can be pr i~~~n :~ d ~n one or two pages and should be centered
about the mean of the p a r am et e r .  iiie graph should present at least
two standara de v ations worth of data. Histogram programs have already
been developed by the F3 f ;roul- . These sho uld be consulted prior to
p r - ~~rr~~rUig the output .

Stat~ stica1 option 4 (Control Data) presents the mean and
standard deviation of all Lontr~-I Data parameters except for the

~)u~n i t  i zer  Select par a~~ t e r .  The number of t imes  each quantizer was
selected f~~r cumulative s~-~ n’~ 

-I s presented.
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COMMON DIGITIZER

DATA LIST OPTION 2

THE FOLLOWING PAGES PRESENT A LISTING OF CD MON ITOR/
ACCUMU LATOR DATA FOR A SELECTED SCAN FOR ALL ZONES
(48 RANGE ZONES BY 64 AZ IMUTH SECTORS) . ThE DATA WAS
OBTAINED FROM CD TEST X.X-X PERFORMED ON )o(/)O(/~O(
U T I L I Z I N G  THE FR 950 RECORDING X)000(, XX/ XX/XX . THE
DATE OF THIS COMPUTER RUN IS XX/XX /XX .

PARAMETERS SELECTED: PN1 PN2 ACE Cl C2 Q2 LIMI T
x x x x x x

SCANS SELECTED : XXX, XXX % XXX, XXX, XXX, XXX

TITLE PAGE

COMMON DIGITIZER DATA LIST OPTION 2

FIGURE 10
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CO~-2-1ON DIGITIZER

DATA LIST OPTiON 3

ThE FOLLOWING PAGES PRESENT A LI STIN s. OF CD
MO’. ITOH/ACCU MULATOR DATA FOR A SELECTED SECTOR
AND RANGE ZONE INTERVA L FOR ALL SCANS . THE
DATA WAS OBTAINED FROM CD TEST X .X—X PERFORMED
~ N XX/~ X/ XX UTILIZING THE FR 950 VIDEO RECORDING
XXAX) , XX/XX /XX . TRE DATE OF THIS COMPUTER RUN
IS XX/X X /XX .

PARA~~TERS SELECTED: PN1 PN2 ACE Cl C2 Q2 LIMIT
X X X X X  X

SECTORS SELECTED: XX, XX , XX , XX , XX, XX

RANGE ZONE INTERVALi ’ SELECTED : XX TO XX , XX TO XX (LIMIT TO 24 ZONES I
INTERVAL )

TITLE PAGE

COMMON DIGITIZER DATA LIST OPTION 3

FIGURE 12
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COMMON DIGITIZER

DATA LIST OPTION 4

THE FOLLOWiNG PA (;Es PRESENT A LIS INC OF CD
MONITOR /ACCUMU LATOR DATA FOR A SELECTED RANGE
ZONE FOR ALL SCAN S AND FOR SELECTED SEC OR 

i RVALS IN THE RANCE ZONE . THE DATA WAS
OBTAINED FROM CD TEST X .X-X PERFORMED ON
XX/ XX/ XX U T i L I Z i N G  THE FR95O VIDEO RECORDING
XXXXX , XX / XX/ SS.  THE DATE OF THIS COMPUTER
RUN IS XX/XX/XX.

PARAMETERS SELECTED : PN1 PN2 ACE Cl C2 Q2 L MIT
X I X X X X

RANGE ZONES SELECTED : XX , XX , XX , XX , XX , XX

SECTOR INTERVAL S SELECTED : XX TO XX , XX TO XX , XX TO XX
SECTOR INTERVAL S ARE LIMITED TO 24 SECTORS DUE TO OUTPUT FORMA T L JM Ii--JI O N .

TiTLE PAGE
COMMON DIGITIZER DATA LIST OPTION 4

FI GURE 14
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COMMON D I G I T I Z E R

STATISTICS OPTiON 1

THE FOLLOWING l A CE S PR E SENT STATISTICS FOR ANALYSIS OF MON1TOR/
ACCUMULATOR DATA PARAMETERS PN1, PN2 , ACE , Cl , C2 , AND Q2 LIMIT.
THREE STATiSTICAL PRESENTATiONS CAN BE SELECTED . THEY ARE:

1. THE MEAN ANI) STANDARD DEVIATION OF PARAMETER FOR
A SELECTED SECTOR AND RANGE ZONE INT ERVAL FOR ALL
SC ANS.

2. A HISTOGRAM uF PARAMETER ZONE MEAN BY ZONES FOR A
SELECTED SECTOR AND RANGE ZONE INTERVAL FOR ALL SCANS.

3. A HiSTOGRAM OF P ARAMETER ZONE COUNT BY SCAN FOR A
SELECTED ZONE .

PAR~~~ TER SELECTED: I N i  PN2 ACE Cl C2 Q2LIM1T
X X X X X X

STATIS IC SELECTED E~ TO~~~~~~TO~~~ ~~~~~~~~~~~~~~~~~~~~~~~X X RANGE X
ZONE XX TO XX

NOTE:

ZONE (XX ,XX) = ZONE (SECTO R , RANGE ZONE)

TITLE PAGE

COMMON DIGITIZER STATISTICS OPTION 1

FIGU RE 1~
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CD STATISTICS OPTION 1
XXXXXXXX (XXXXXXX)000() MEAN ZONE COUN T HIST OGRAM

u A i E :  ~x/xx / xx DATA SELECT:XXX SCANS SECTOR XX TO XX TEST: X.X—X,XX /XX /XX FR950 ~~~~~~~~~~~~~~~~~~RANGE ZONE XX TO XX
MEAN PERC ENT ZONES

+-----+-----f 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --+

XXX xx .xx /

/
/

xXA XX. XX /XXXXXXXX
/
/
/
/
/

XXX XX .XX /XXXX~G(X)Q(XXXXXXXX
/
/
/
/
/
/

XXX XX - XX ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/
/
/
/
/
/

XXX XX. XX /X)OCXXXXXXXXXXXXXXX
/
/
/ MEAN = 111 .1/ STANDARD DEVIATION XX.X
/

XXX >~X .XX /XXXXXXXX
/
/

XXX XX JO( /

CD STATISTICS OPTION 1; MONITOR!
ACCUMULA TOR DATA MEAN ZONE COUNT
HISTOGRAM FOR CUMULATIVE SCANS FOR

PARAMETERS PN 1, PN2 , ACE , Cl , C2 , AND
Q2 LiMIT.

FIGURE 18
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3tj TAPE : XXXXX, /XX/XX
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SIC’. \A.XX /
/

/
/
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/
/
/
/
/

5’C~. I -S .  XX /XXXXXXXXXXXSXXI ’ X)C\

/ MEAN XXX . X
- ~ s~~~ - - - P E V 1 K I 1 ’S =

~XI’. . .  XX ,- -CC-

/

CD STA I I STICS : l ’ I i J N  1; M C N I T i R /
~~ Al  ‘ P .  L A I A  Zo NE L o u  Ni

HI  ,~~ - - . h~ \~ J r  A L I li ’ l’l _ t~ ZONE l O O K

o ’AHA MJI T I I R I  PN 1, I ’ l l . ’ , ACE , Cl , C2 , ASS
Q2 L 1NI I
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COMMON DiGITIZER

STATISTICS OPTION 2

THE FOLLOWING PAGES PRESENT STATISTICS FOR THE
RANGE AND AZ INUTH CORRELATION ANALYSIS OF A
SECTOR BY SWEEPS OVER A RANGE INTERVAL FOR
PARAMETERS PN 1, PN2 , ACE , Cl , C2 , AND Q2 LIMIT.

PARAMETERS SELECTED: PN1 PN2 ACE Cl C2 Q2 LiMIT
X X X X X X

SCAN SELECTED: XXX, XXX, XXX

RANGE ZONE IN TERVAL: XX TO XX (INTERVAL OF 30 ZONES OR LESS)

SECTORS SELEC ThD : XX , XX , XX , XX , XX , XX

TITLE PAGE

COMMON DIGITIZER STATISTICS OPTION 2

FIGURE 20
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COMMON DIGITIZER

STATISTICS OPTION 3

ThE FOLLOWING PAGES PRESENT STATISTICS FOR THE
RANGE AND AZIMUTH CORRELATION ANALYSIS OF A
RANGE ZONE AND SECTOR INTERVAL FOR CUMULATIVE
SWEEPS FOR MONITOR/ACCUMULATOR PARAMETERS PN1,
PN2 , ACE , Cl , C2 , AND Q2 LIMIT.

PARAMETERS SELECTED: PN1 PN2 ACE Cl C2 Q2 LIMIT
X X X X X X

RANGE ZON E INTERVAL : XX TO XX (INTERVAL OF 16 ZONES OR LESS)

SECTOR INTERVAL : XX TO XX (INTERVAL OF 16 SECTORS OR LESS)

TITLE PAGE

COMMON DIGITiZER STATISTICS OPTION 3

FIGURE 22
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COMMON D i G I T I Z E R  DATA LIST OPTiON 5

CONTROL DATA

THE FOLLOWING PAGES PRESENT A LISTING OF CD
CONTROL DATA FOR A SELECTED SCAN AND SECTOR FOR
ALL RANGE ZONES IN THE SECTOR . THE DATA WAS
OBTAINED F’RO M CD TEST X.X — X PERFORMED ON XX / XX/XX
UTILIZING THE FR 950 VIDEO RECORDING XXXXX ,
XX/XX/XIX . THE DATE OF ThIS COMPUTER RUN IS
XX/XX /XX .

SCAN S SELECTED: XXX , XXX , XXX , XXX , XXX , XXX

SECTORS SELECTED: XX , XX , XX

TITL E PAGE

COMMON DIGITIZER DATA LIST OPTION 5

FIGURE 26
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COMMON DIGITIZER DATA LIST OPTION 6

CONTRO L DATA

THE FOLLOWING PAGES PRESENT A LISTING OF CD MODE 3
CONTROL I)ATA FOR A SELECTED ZONE (SECTOR XX , RANGE
ZONE XX) FOR EACH SCAN . THE DATA WAS OBTAINED FROM

CD TEST X.X-X , PERFORMED ON )O(/XX/XX UTILIZING THE
FR 950 VIDEO RECORDING XXXXX , XX/XX/XX. THE DATE
OF THIS COMPUTER RUN IS XX/XX/XX .

ZONES SELECTED : (XX ,XX) (XX ,XX) (XX ,XX)

(XX ,XX) (XX ,XX) (XX ,XX)

NOTE : ZONE (XX ,XX) ~ ZONE (SECTOR XX , RANGE ZONE XX)

TITLE PAGE

COMMON DIGITIZER DATA LIST OPTION 6

FIGU RE 26
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COMMON DIGITIZER DATA LIST OPTION 7

TARGET DATA

THE FOLLOWING PAGES PRESENT A LISTING OF CD MODE 3
TARGET DATA FOR ThREE SECTORS FOR EACH SCAN .
THE DATA WAS OBTAINED FROM CD TEST X .X— X , PERFOR~~D
ON XX/Y~X/XX UTILIZING THE FR 950 VIDEO 

R.ECORDING

XIXXXX , XX/XX/XX . ThE DATE OF ThIS COMPUTER RUN
IS XX/XX/XX.

SECTORS SELECTED : XX, XX, XX

TITL E PAGE

COMMO N DIGITIZER DATA LIST OPTION 7

FIGURE 27
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COMMON DIGITIZER STATISTICS OPTION A

CONTRO L DATA

THE FOLLOWING PAGES PRESENT A LISTING OF CD MODE 3
CONTRO L DATA STATISTICS FOR ALL ZONES IN A SELECTED
SECTOR FOR ALL SCANS . THE STATISTICS PRESENT , FOR
EACH ZONE , THE NUMBER OF SCANS EACH QUANTIZER WAS
SELECTED , THE MEAN AND STANDARD DEVIATION OF THE
NUMBER OF SCANS EACH LOGICAL INDICATOR FLAG WAS SET,
AND THE MEAN AND STANDARD DEVIATION OF ThE QUANTIZER
FEEDBACK GAIN WORDS AND DELTA TL VALUE FOR ALL SCANS .

THE DATA WAS OBTAINED FROM CD TEST X .X—X , PERFORMED
ON XX/XX /XX UTILIZING THE FR 950 VIDEO RECORDING
XXXXX , XX/XX/XX . THE DATE OF THIS COMPUTER RUN IS
XX/XX/XX.

SECTORS SELECTED: XX , XX , XX

TITLE PAGE

COMMO N DIGITIZER STATISTICS OPTION 4

FIGU RE 29
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COMMON DIGITIZE R STATISTICS OPTION 5

TARGET COUN T HISTOGR AM

THE FOLLOWING PAGES PRESENT A TARGET COUNT AND/OR
RUN LENGTh HISTOGRAM FOR ALL SCANS FOR THREE SELEC-
TED SECTORS. ThE DATA WAS OBTAINED FROM CD TEST X
X.X — X , PERFORMED ON XX/XX /XX UTILIZING THE FR 950
VIDEO RECORDING XXXXX , XX/XX/XX . THE DATE OF TH[S
COMP UTER RUN IS XX/)OC/XX.

SECTORS SELECTED: XX, XX, XX

TITLE PAGE

COMMON DIGITIZER STATISTICS OPTION 5

FIGURE 3i
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4 .2  Dlagnost icJError ~~ssa~ es

The program shoul d p rovide for  error messages which will in—
di cate to the user those conditions which may be indicative of errors in
actual data or oversights in the preparation of the program input data.
Some examples for each situation are as follows :

(1) Condition — The Input Data Cards are out of order or a
card is missing.

Program — Do not process data tape .

Message — Print on line printer which card is out of
orde r or missing.

(2) Condition — An Input Data Card has an incorrect format.

Program Action — Do not process data tape.

Messa~~ - Print on line printer which Inp ut Data Card
has the incorrect format .

( 3) Condition — The option 3 Control Card Inp ut Ran ge Zon e
Inte rval Selection “stop ran ge zone ” is blank .

Program Action — Do not process option 3

Messag~ — Print condition statement on line printer.

(4) Condition — A parity error occurred in he Monitor data
of sector XX.

Program Action — Do not use Monitor Data for scan in which
parity error occurred.

Message — Print on line priL.te r page following option
outpu t the scan n umber in which the parity erro r
occurred. Indicate that this data was onunitted
from Data List or Statistical option .

— 5- -——
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It follows for therma l noise or uncorrelated clutter:

~fa (~~~
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M/Nzone) 
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(lPn,ref + 

M/ Nzone) 
12-i

when 
~n,ref > M/Nzone + P~(min)

And when 1’n,ref ~ 
M/N Tl~ 

+ ~~~~~~~ P~-~ is driven to its lowest value, Pn(niin),
and : 12
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V ~~~K ORDER d1r N~i IZE R — ‘ - N T A R !  .1 FR C
U I  ~~~~~~ñ1- CAL IBRATION PRO l J 1 r l

The fo lc-~1n-d p r o ced u r e  should be Ferf t —rc :ed to cal i L t a t  e
i-a~ k quantizcr t or ~~~~~~~~ - t n c  operation . A block d1~j1~r acr a c t n ( : . a t i : :
I -  p ‘~-- - i - - 1 ed on the t i c - i~ t I - r ~~- i  r o r  r e f 4 - r ~~1lce p u rp o s e s .

1 . - f  5d I I 1I ~ Ill.: IF etric D/A ~~~~~~ c C i : t t i  ev p r - u  - i f I l ~ :il] h i t s  via
w t t-e sIx op ~Sl 11 cated on card Q3DS1 in lo c a Lt o n  L- F - --L) 1) 89.

I . Input  2 vn l  ~s p c-ak t e  peak (0.41 t rue  Vrms ) L ug  Ut - c C V er  nc i s~
t - -  del av 1 l i e .  [ -Li d~~r r ece iver  an tenna  should  be d i s c o nn e ct .  ~:
p r000rIv t~~I-I’ li n - 1 ted .

3. Adjui~t the con t t- r tap  C A I N  con t ro l  r e s i s t o r  P2 (card  D L -  i~~~~~ I~~) u ntil
the  - enter tap t rue rins vc- 1 tage at  the input to t i c -  t op  (0.1 c um~

- -d ru

~-r  (p in 2) iS equal to tLe delay line input volta4;t: - he dalav
1 100 i~~ i t t  v o l t a g e  also appears  a t  p in  3 of l i t  t ap  (U .i C u  5 - -, Cd - P t  -

4. ~)Isplay t i e  r a n k  u rr i i ra t ion  - d e t ’- or l -  e - i :p u t  levels O h  a l t  0-1 11 0 5  ~~~~~~

(nm 6 - f  o6 on c ar d  D E — D D O 1 )  - D i o p J a y  the  r ank  t i i r ~~s1iold . - i J

~pin 2 of 117) -olneldent l y ~1th r i1- suiiir~ation e i 1~t~~~i . Adjust reo~~~’ - r
u n t i l  thu INCLl-~-1EN’F-\ 1 \‘fll.TALi - . l ange of he t h t ~~~ l e - I J  v i t

r ank  to C t”k Is equal to the V o i t a h e  dl I I el n t  be t i~e~ ii

of kl~c f i ! F l l I t l , I  1 t I l t ’  S i  i ri a 1 -

5. Mco r0 ye the ~t IIlb4: r f hit - ; out of th~ ruii I- quant i ze r per s~- e~’n-~
(F 1~ 7 of U7 on card D E — DDO 1)  w i t h  an e l e c t r o n i c  C U I C U I C I  u n d  a
samp l i ng  c I r F 1 t . \ samp le c i r c ui t  i t  h a pe r I s  t) t ~~ I - t i d l i s  - I c  o l d  s-i

~1 / 3 2  nmi)  ; ;o i  100 nanosecond pu l  ne Is provided  ~c1 t i t a ( I )  0 t l I l . Ih L~-
ment s . I a - I  ~~t c~4 c -  the 100 percent count per al-I- P-nd (C:e I1~~t l i i i  o s - p  Ic
pu lse s )  and use th i s  as a re f e re nc e  to c a ir n ]  a t e  t h e  I - j i l L ía Ise l 4 t
late pc-rccntc~~e.

U t t h  the rank threshold net to 24 (P,,~ = 4%) , adjust BI -Y~ VI - L I I I  0
r’ijstor R40 (card DE—I)D0l) to o h t ~ 11 a coUnt CI l Iha I to 42 aT the

J UOZ count.

t Cl p~l~ 250 mIllivolt:- peak t ci peak (0.05 Vrn ss- i ) T r I P . FI:Ct Iver ii ’ 1st t 0
t hc- d ela y I in~- _ Adjust OALANCE re sistor R2 9  (c u d  01-.- - o-,5) t o  ,o t - t ~~ ie

a 4% hit count.

b 1~e p - t  ~t t ~~-tJ S t  and 5h unt i l  IT ~ hit cciuut is 0 1 1 . 1 1  U t  t n - t 1 ~ 4 4
- - of 2 and 0 . 2 5  v o l t s  i - & ’ak to 

~~~~~~~~~
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TAP (0)

1 COMPARATOR
TAPS (1-’~ll) 

-

I. DELAY (R2) + TAP (0)
1 ‘\ TAP (12) ,AI 2

J) LINE rjr /
TAPS -

LOG 
- 

(l3—s.24) BALANCE - 
—

VIDEO 
________ 

CONTR OL TAP (24)
RCVR (R29)
NOISE — -

COMPARATOR

RANK

4 
1
3 2 

‘B lAS ~NCR~~{E~T
C 

OUTPUT

— (R40) (R38)

RANK

I ___________________ 

SELECTION

FIGURE C-l

RANK ORDER QUM~TIZER SCH~ -tATIC DIACRMI

RANK ORDER QUANTIZER — NONPARAMETRIC OPERATION CALIBRATION PROCEDURE
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~ ~C’l~ P~ . -
A I P L I E D  PH YS IC S  L - \ B - ,) SA T O HY

DESCRIP 2 1 - ) N  OF THE A~ 0i TFJCT

I ’SED IN i T -IF Di;TA 1s LLI 5 I CUt ,  ~~~ Th

- tPlj S I.Ci~A~. CHARACTERT 1.S ~i-~A I iS I S

AR S R . e ~~t r ~• si r a c k e r

Centroi l l i t a  is input 1 corn 7 Lea-uk 5 6  b p i :i;a g L J p ~ - I~~~ c e . t  s

~p t C  st- red i n  t - o u 1 - i r g  order in II:. Centro~ U Store -i; d i .~~ used t~~ gda~ e x tst 1
rcaeks -i r: - .t de clare h i p - W  t s i c k s  -

a r e  ICUU C - D O S  of trIll-k s

1) t i x ~~p -  - - s 1 15 ne. tri g or stat lesary rad r- otil v t t - a k t a t i  I L S
e st  ~u1 isa ~ d a definj t~ sca n -ia—scan c;-rr e 1at:~~an

2)  t u r n  — truck wI t c h  L O a  e s F i h l i s I e 1  -~ : m u .  ~c a n - - t - : ) - 5 .  U .
r- or cet - itt o n . if t a ~ t r a c k  i s  rad ar—o n l y, it S  10~~~C’ 1 I t t

m u s t  he at least 70 knots.

3) l e r I t d t i v e  t r a c k  w h i c h  lou not yet e S L O ! ) l j S l I e i  a d c - i  ~~I l e s -  -~
scan correl ation

sec C C I 1 I ~ t i ’e  - tra~ k ~~l I i C l I  h a s  l i S t  c - S L O~~e - t M e  S~~~~ t e ~

A tr a ck s ut>dated ‘n ’ zones  beh ind the z~~~ e 0 t t i . - I I I  -

T I  Ofli mU~ EcICO . filere O U t  2 5 b  zone s  p er  scan . F~~ c X I  p c  - c l  -
- 1 i ~ FIp d t L - u;l o u r  zor c-- s  ( o p p r o x l i : l u t e ! v  5 . 6 0 )  b eh i n d  I s e  C u i . C  0 -L e  1 i t ,  fl

- s  p 5 i t

For  r as ~a r — o n l v  t~~ i ck s  , a window is p i d e u d  u r o u t i d  t : s  t ’ e  u t c i  r ~ - a t

of  t h e  t r i c k  t a r  tlmt- aresent scan 0 5 1  th e  C o i i t  r o i d  S t o r e  L, s~ & r ~~t t - d :~ r a ~ i t t r o i d
ii thin t~~i t s  Sit-d ow - I f no c e t i t r -ei ds or ,  fo u n d  , a se c o nd  seat  c r  n a .  C U 5~ a l- ti:

C I C O f l  t ~ l C k~ - n~~t I i  pr  - m a r y  and S e C t  is aty w I  nd 1 -cs a t e  a lwa -c s t s i i d  - P u f l  t I c  ‘ 1

Co t ra-td L i t -  ~ c a t  ~- uit ro t d to u n d a i c  -1 t rA ck.

Ii Do C C O L t O i d S  0 1 0  found , -i f f l l S s  i S  s t  10cc- s i  u s : : t e  I ~a k ou- ~ e
UI  d r o p p e d . i r a ck s  t h o r  t i n d  a c e n t  r a i d  - i t t  sp dat~~ T w i th a var iab l e r : - t  - -

~~- U ;c ~~, i-i n: m s  a m n _ L i o n  e t  t i m e  anti  1- 1-C r c -- l~~t i o n  sj c c t ’ s ,  P . r  1 1 ?  1 .
- a r y  as a t n n m c t  t o n  t , l  i - h I i ~~C . l uSt , anti cot  r e l a t i o n  Sn~~c t 5 S .  V i t .  i I n k  -

co as t- d , ~~~~~~~ . A l t e r  a t  I I t u c k s  in 1 ?o f lu  h i t - i t ~~~ fl no - lite d ‘ s : t - -  a~ H -~~~

C i € d U~~t l t  c p n h l o i d  or  -i t o t i a ~ - u n i v  u t l c r i r r t l l a t ea  c t - n t r c i u  as  a i, uc s l u t  m I

‘~ t- a ck  pr r ’r i ’t ion  ru U r o p  t o  i c - i i i . led  in t h e  a t a t  e d j u C i a - n  iii Li 5 I  C I - .! I

.1 lOt de r . i S t h e  in u t - -~~i t ur e  s and d it a  ~ I - iv o I t h e  ‘1 U~~~I I 1 .
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UPDATE TENTATIV E

TRACK
IN (OLD ZONE- 33)

UPDATE NEW
T E N T A T I V E  TRACK

IN (OLD Z O N E —  ~O)

REMOVE ENTRIES IN
CENTROID STORE IN

(OLD ZONE— 59)

4

~~~~~~~~~~~~~~~~~~~ EN TAT iV E T ~~c:

OP I I ~ I !)ATi\
t~) DI SPLAY

~~~~~~~~P.2

FIGURE 0. 1
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F x e u u i t~~ve Rout Lt ~e ( I - :-d-:c)

TIus Executive :uiatine insures that th~ p r ogr ut :t is runnl:c a t e  ~- :

controls data I / O , and up dates tracks ill an orue rly fashion . Time niuti :i ~c - r ’, l n~
( F i g u r e  0 . 2 )  by rea d~ ug a b l o c k  of  ceu tro id data iron the ma~ t a p e  a t i l  ?TO e S S~~S

i t , ansI n i a c e s  i t  in t h e  C e n t e - o l d  S t a r e  in b e a r i n g  o r d e r . The Cent  r i - I  S t or e
w i l l  h o l d  5 12 centroids with tw~ 3 0 - b it  w o r d s  per  ~e n t r o i d  - Ti~ - i t s t  a~~rd cont ains.

1) ranGe - twe l ve b i t s  w i t h  an LSB = 1/16 nmi

2) bearing - twelve b i t s  hA~-l

3) s e l e ct e d  f l a g  - one bit which is set when the centroid is s e l . c i e - ~
to up date a track

4) correlated [lag - two bit COdO which indicat~~ that the cent roid
corre late ! with a tentative (inc 1m~d i n 5 n e v

tentative ), iirm , or t i x e d  track

5) rada r qui d l i t y  - fou r b i t  code i n d i c o t i u p  r a d a r - o n ly  ~~~ raid
q u a l i ty

No te that i~~ lvc bits 01 t inge s - i t h  an LSB 1/16 nm i o n l y  a l i ws - ‘i i  raids to

286 mi i i .  t e t m t  r a i d s beyond that range will be discarded. The se-coed we -rd call I . I I L 1S .

1) bc -- ic1 smu code - twelve bits

2) C f L u g  - s t u - bit which is set i f  the t-lrge t p a v e  JD a l t  ~ t u ~t . i h p !y

3) altitud e - nine bits wit S an LSB — 100 f t .

A r - i t u d e  w i l l  he s e t  t a zero if thi- mode -C vol i d i  t y  is less tb-in thu u (V . -~

~~t the r e p o r t e d  - t l t t t u u e  i s  n e - - i t  i v.- . I n c  a e t t ~m l s t  word  Li ,  ~~:c -- a i C O  t ot rae-at -e ’i 1~ -
cu - itroids -

rho l c a r i i s g  el t h u  l i : t  cent reid i i i 1 ’ t i t  t I ~~ P I S ~ the t I C  - t ~~~~, 
~‘ I I n  -

-a- ti I - - do I - - i c :~ n o  I h .  - ‘‘new cu n e ‘‘ I 1 ( i i ,  - w / fltl — o i l  / ( f l C )  
-
- • I p 0 5p  -

i _—a i I I i i s s t l ’ ( s !  tai l - s  - :h, -c k s s - l O t  f o r  d i t - u  l i t  put t o  t i m e  ST _ — t s  I t I I - - -

- 
‘ in  S S I ~‘ 1 it - i t — p s i i  w i I I o~ ~ 111 .11 5 lie - - 

- j s ,  I j tilt I e , - W i  I p - - -

In  — ~U w i  I i i  I l I t  0 0 1  I I-.- I I ht~ i hi- in I i i  ~ 0 I ~t i - t i  i~-i I ‘ : t -  I - - I - e - H -

I-i-S 

_ _ s ~~ _  —-- - - - -
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N e x t , a l l  1- ix ed tracks i -thos e up d a t e  f l a g  is no t  set  in ( o l d  z on e - -I )  a r e
up dated , firs : tracks iii ( o l d  zon e l h )  , t e n t a t iv e t r ac k s in (old zone—33 ) , a nd new
tentative tracks in (old zone-5 (J). Entries in the Centroid Store in (old zone-59)
are removed . Any removed he~icon centroi ds ivh~~ e “se I e ’ts -d” f l a g  has  not  been set
or any radar-only centroid whose ‘ correlated” flag Sos not hee~ set  i s  e n t e r e d  as a
new tentative track . Then the “update ” flap is reset for all tracks in (old zone-67),
New data is output to the display and the EYEC loop is repeated .

Fixed Track Update Routine (FX1’P)

The Fixed Track Up date routine starts he se:-irching the Centroid Store.
A n :  r a d a r - o n l y c e n t r o i d  w h i c h  was n o t  p r e v i o u s ly  se lect i - ti to up d a t e  anc- r t a - r  t r a c k
w i ll be used to update a fixed track. The utolot e procedure :vr -reln - inserts the

centroid coordinates into th e fixed track coordinate stores and clears th.~ “mi s sed
s c a n s ” c o u n t .  I f  a suitable cenrr5 -i d is not tol l t - , the “m i s s e d  s c a ns ” count is
inc rem e rute -d . A f i x e d  t r a c k  is d r o p s e d  on t I ~ e i g h t h  c on s e cu t i v e  c i  s s .

Firm Track Up da te  Routine (FMU P)

The F i r m  Track  Up d a t e  r o u t i n e  b e g i n s  be c h e c k i n g  i f  t he  t r a c k  i s  r a d a r -
o n l y  ( F i g u r e  0 . 5 ) .  I f  i t  i s , the C e n t r o i d  Store is searched with the p r i m a r y
window . I f  one u n c o r r e l a t e d  c e n t r o i d  or one u n s e l e c t e d  c e n t r i l d  is t o u n d , i t  i s
used t o u p d a t e  t he  t r a c k . I T  more t han  one , m u l t i p le t r~i k  log ic i s  en te r ed
(Figure D.7). If none , the secondary window is uo- ari -ii e d and the s-u- - n - questions
as k ed . 11 no s u i t  o l - l e  c e n t r o i d s  are l ound i n  the sos. on d -irv w i n d , sw- - t ! i u -  ‘‘ 11 ~~l SI-I-

sca n s” c o u n t e r  i s  l f l c r e ’:se ~f l t  .0 and the  t r - i s . k  is c o a st e d  - A T i  rm t r a c k  i s  drc sp t s t - tl c-t i
the sixth consec litive miss.

A f t e r  a r a d a r — o n l y  t i - t i c k is  u p d - i t e d  it s  i ’ e l o c i t v  i s  checked . i t

t r a c k  v e l o c i t - :  3> 756 k n o t s  on i - i  ght  c o t u s e c u t i v , - s cans , t i n -  t r a c k  i s  d r o p p u - ti
T h e  track I s pr ~s:o ted t u 0 1 I xed t n i ck  i t i t s  ye 1 oc i lv  is l u s s  t h - i t -  70 i-~ nt t 5 On

e i g ht consecutive scans.

I f t h e  track has been up l i  t e d  w i t h  it cent t s i  d , FMI I P n e x t  c h e c k s  i t  I

track beacon code equa Is the e-entr ii d be ts. on coOt ’ . Rt ’~iei:h& ’ t t i t a  I I or i- t i l ~i i - — on I v

tricks and it - u t toi ls , thi~ beacotu coile=O . I I  the two code’s are - -1 s t  t I t ,  S , l l i l p ’

he t e l l  t~ t oLd code is compared  t o the  l a s t  rn- I sure- ti code ( t i he- ic I ’ D  ode o I

ceo t roid last used to  up da t , - 1 he t r t i c k l  - I I t h ey  ar t - not  I he s- l ISt ’ - I tie - e l i !  otO

code i s  e nt e r e d  - i s  t b ,  l i s t  m e a s u r e d  cods. - . I t  t - q u a l - the ‘‘ ChanC e i- sd,- ’’ e- sarO is

I n c  I c-ca nted mind when the  c oun t = 2 - ( h i t  l i s t  m e a s u r e d  be oc -m co- he - i ii en te  r ed
as t i n -  t r u t -k beacon code . A simil a r t s r c ’c , - s s  i s  taod I t  t t i , - cy ’- c — C  t I - i c. This
loe;i - a l l o w s  - t radar—onl y t rack to b e c o m e  i i t - - u  on tr ot - k - allow s h e - let -n I t a 1 k s

t o  - i I l l ’. t -  ide s ,  e t c .

L ~~~~~~~~~~~~~ 
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- 0 -S - 3 , -K - 5; 145 r -
I El) t e ~ tiC~ - - -- I H \T lit ,

Be t t i s s  t s . r t l l  trai k o p i a t e  ne g i n s  i n F i g - i r e  D . $ . 1 li ._ c e u t  r - ’ S t o re
s e- ir s .  med w ith both -i p t  t t a r ,  and eecouida rv w it i s . i c s -~ - I f  no c o n l r o :s - i r O

t o il-l I (score U) t~~e t i - i k iS ~~e s i~~t ei s.I ,iti:I dropped oa t h e s  sixth ~~oI1 , -at~~~, m L i V e

ifll t; S ,  I t  a c e l l i ’ _ t o t 0  I - otu’d w t I o S e i  sc -o r e  > 10tH , i t  i s  uscd L o  ;)ela ’ t cu e I i a~~ t

i i  no s t o r e s  w e - I c  a LOU 2 but on ly  one c en t r o i d  c-as oun d w i t t i  low~ r a s m e  -

t is u sed t i - m p d tte the track. if s es er a  I low— scorim g cen tr oi Jo w e r e  i o u t

t i m O tr yk cs  c e h l S L -J (Fi 3’ ir ~ 0 . 7 ) .  b - -icon t r a c ks  i re  n -t ~~ ‘ h i p - i -b to Vt-lo -:it~
- - sts. A l  t e r  s . lp du i t~~- - t - . h. :i c o’o code iti d C—f tag are chm ~~ kci:1 ~is  t c - S s .  t j~ st- d pres.-u 0 0 5 1 1

‘l ent it  vv,.i r ack U pda te (TTUP)

The Ten t-ut ive Tr ick U pdate r ou t i n e  b e g i n s  by m e - s k i n g  if t i l e  I i ,LHs t~~

r~i s l i t — o n l v .  if it IS , t il e Ceutroi-J SLore is s ear c h e d w i l t s  t i  p r i n a r -  S h O e -i i A

I i l l -  utac ot-relate d cet~t r s m d  i~s b u n 0 , t h e  t r a c k  is up dat s.d. It l i - C e  2~ , oi ;iJ  -

t u e  C e - n b  r o i d  S ’ o u 4  is  s e ar e b i e d  - s i  t b  the secondary sindow , Time s . C _ s b  i s  u t ~ ’J , i t  c i t
i t  1 5 1  uncorrelat ,,id cent r oi d is f o i m u c  eu  i n  unsel e cted c s 1 n t r o i s . i  m~ l o i n -i  i - t 5 1
10 ‘~~ I c-ut ens  Iv  correlated s - i  t im fixed” c-ntroids a l e  f o i m - i t

F s r  h~~~~on t u s c b s , t i n t  C e n t r oi d  S t o r e  is s e a r c :e d  w i t h  h i t ~ p t i I i - i i s  - I i  -

s c co n s i t i r y  w i n - i o w a  in ch  i i  tm cent ioid is c-and nhese s cor e  > lU the i r- k
u~ daLeJ . I I suit ih ie centroid i s noi  i ound to up dab - L i e  t eoi~~tt i L I V y  t r a~ k - i i

i f l i S s l e u c i  s c a ns ’ c c - l in t ~ S in c  cem e n t  ~~~ and the track is droppe d on I he  L i i i  i i i
:ofl~~O C u L - - : e mis S

I\ l t s t  U i t U - i L e  , t h m ~ - c u nt r o ii  beacon ced e and ‘ in -dc  -t lag ” m u  ~~ it . m s . d
uS Lh~ L u ~~ck beacon co lc intl “:t5 - -to- C tlag. ” Tb,- “ub d at e -U w i t h  - u m i c o i d ”  ~ o m n t
is  i u m c r ~ : i i e nt e d  and ]‘l II’ ‘:x~ ted . On the i i l t L  up da te , he -i :ob I t o  ~- au t- ~~~t t - C e - J

I t s  b i t ’
~~ )3LdekS is c rc i’adot - o n l y  t r a c k s  whose  ( 7 0  k n o t s  1. ‘~~I~ s l i v  -c JUt) ba-

R o b  i i ’ - i u l y  t r a e ; i — s - s i t h i  l~~n-e r l o c i t v  ~lre entered i t ;  t j x t el t r a c k s  w i t  Ic  L t m o ~~,
W i  h a i - gao  I vt5 LOL L i v - i i  e J r  - ‘sp e d

bt- w i - i t t  a t  1 “,- I rack l ’ pdate (NTUP)

Th e hh-w F e n t a t  1~~- T r i c k  t t p e l a ’ s - r o u t i n e  s i t - i r I s  b y - c u t t i n g  t i e  c u t
S lj t ’ s - , I! it is a beam ’oti t r i c k  a n t i  ~i e m s t  r o i l i s  C oui d whc-se a - t O  e > - hut - 

- -

rack is pr u -~ - ic - d I c -  t , - i s t - I t I \ ’ -o - i n - I i t s  up d a t e  c- o n t p l e ’ t e I  i n  i l i P  (Fi gu :~ h i , I ‘ -u . It
t i e  t i - i c -k ls i~~ ,L i r — i t i l - y - t i - i  - i i - :  c e n t  uuds au t ounel w~~i c h  ‘ h I e m e s - s i s  ~~o . e  L ,uu a

w i t h  l i t - n - I ’ ’  I ie  ‘t r i ck is du i - 1 s p t -d . I I  i — t i e -  ~~t those I I  i 5 t ~i s i d  1 s t  d l  l i i i  ~s i  i t  i t ~~ I

c e nt r e t i  : s  un d , t hu 1 ic -k is p r o n u o t e d  t o  t e n t a t t e e -  u n i t  u~-d ie c o n ; 1 s t ,  I t o

I I - I I - i  son 1 - t b  1- c - et ~ ’ - ‘ -id is not I i-utul t ot a tru~-k - 1 1 i a it s-1 ’ ; ~~- I  i s ’ s I - , s,

in S

i r a - i - t t t i ~~~ Sub rout I n - n  (COPy ,utid I l h i T )

~~
‘ - -  t- ’ H t ’ ’  L l l  for t he C a l c u l a t e -  a s t a t i o n s  S , I h r c - l t t  I f l e  t I  t 1~~~5 i l  I -

f i r  t i t p -  Ui , - I I t 6 -  s s i i s m o u t  i n c .

0—11
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Centroid Search Routine (CNSR)

The Centroid Search routine determines the best ceitrojd to be used
for track update. The routine starts (Figure D.19) by determining if the track
is radar-only (track beacon code 0). For radar-only track s , a wir~d~w is placed
around the predicted position of the track if a tentative or firm track is being
processed . The last measured position is used for fixed and new r~ntative
tracks. Range window sizes are given in Figure D.l8. Bearing windows are given
by : 

B.W. — ± (c1 +

where C
1 

and C
2 
are given in Figure D.l8 and R is the track range in nautical

miles. Maximum bearing window is 11.25°.

If this is the primary search for this track , the window sizes are
saved for use by the Set cx., B rcutine . Next , if a fixed track 4s being processed ,
only radar-only centroids are searched (centroid beacon ccde = 0). The Centroid
Store is searched and if a centroid is found within the search winnow , the “corre lated”
flag is checked . NCFC is incremented if the flag indicate s the centroid previously
corre lated with a fixed track . NUSC is incremented if the “correlated” flag is
set bu t the “se lected” f l ag  is not set. If the “corre lated” flag is n~ t set , NUCC
and NUSC are incremented and the track code is placed in the “correlated” f lag.

If several centroids are found in the search window of a non - f ixed
track , the following priority will be used to select a centrcid for updating
the radar-only track:

(1) uncorre lated radar-only centroid of larger quality

(2) uncorrelated beaccn centroid

(3) unselected radar-only centroid of larger quality

(4) unselected beacon centroid

The “se lected”  f l ag  is set only for  the centroid selected for up dat e. I t s
coordinates , along w i t h  the counters NCFC , NIJCC , and NUSC are saved fcr use by
the track update routine .

When a beacon track is being processed , both p r imary ar’d secofldary
windows are searched at the same time (Figure D.22) . Only “unselected” cent roids
are checked for beacon tracks. The centrcid to be selected to update a track is
determined by score. The centroid score is a four bit binary r,u’nber:

BWCH
2

D— 22
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Range C
1 C 2 A l t i t ude

Track Type Wi ndow 
— Window

Fixed (p r imary  + secondary)  .563 nmi 1.12 ° 110

New Ten ta t ive  (pr imary + secondary) 1.94 nini 1.12° 1100 ± 400 it

Tentat ive + Firm (p r imary)  .375 nmi 1.12° 28.2 ° ± 400 I t

Tentative + Firm (secondary)  . 563 nmi 1.69 ° 42 .2 ° ± 400 it

FIGURE D. 18

SEARCH WINDOW PARAIIETERS
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where 8=1 if the track beacon code equals the centroid beacon code , W 1  if the
centroid is within the primary window , C— i if the track “C-flag” equals the
centroid “C-flag”, H—i if altitude corre lates.

The highest score is selected for update and if several centroids
have a tie score , the “multiple centroid” flag is set (l4~). If a centroid is
found with the highest possible score for that track type , 1110

2 
for tracks

whose “C-flag ” O , and 1111
2 

for tracks whose “C-flag” l , it is Lmmediateiy
selected to update the track and CNSR is exited. The “correlated” flag is
set for all centroids found in the primary window and centroids with beacon
code correlation in the secondary window.

Set a, ~ Routine

A table of gains is shown in Figure D.23. Gains ~ 1, ~ 
— .5 are used

only for new tentative tracks that had one missed scan. For tentative track gains ,
the word “update” refers to track updates with a centroid (e.g. third update is the
third update of a trpck with a centroid).

“Secondary window” gains are used only on those coor di na tes whose ~
exceeded the first search window. For examp le , if ~~ is calculated to be .4 for afirm track , the range window was ± .375 and therefore the large window ~~ 

are
used . Howeve~ the decision on using firm track or secondary window ~~ ~B 

depends
on the magnitudes of AB and the bearing window.

D—28
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BR O..~ B8 Time of Use

1 1 1 1 Update of new tentative track

1 .5 i. .5 Up date of new tentative track tha t missed one scan

.867 .602 .914 .742 Tentative track , second update , short range

.867 .602 .848 .547 , medium “

.867 .602 .836 .516 , long “

.816 .547 .902 .742 Tentative track , third update , SR

.816 .547 .762 .43 ,

.816 .547 .719 .344 , LR

.805 .547 .902 .742 Tentative track , fourth upda te , SR

.805 .547 .734 .414 , MR

.805 .547 .648 .273  ,

.805 .547 .902 .742 Tentative track , fifth upda te , SR

.805 .547 .727 .414 , MR

.805 .547 .613 .258 , LR

.805 .547 .902 .742 F irm track up da te , SR

.805 .547 .727  .414 , MR

.805 .547 .598 .25 . LR

.867 .602 .914 .742 Firm + tentative track secondary window , SR

.867 .602 .848 .547 MR

.867 .602 .719 . 344

FIGURE D . 2 3  TRACKER GAINS

SR (range < 32

MR (3 2 nmi � range � 64 nmi)

LR = (range > 64 nmi)

G PO  E I 4 7 O ~~

D—29

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   ~~~~~~~~~~~~ ~~
-—

~~~~~~~~ 
—


