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TECHNICAL REPORT SUMMARY

FINAL REPORT - AUTOMATED AIR ItWORMATION PRODUCTION SYSTEM

1. Technical Problem

The Aeronautical Information Department (AD) of the Defense Mapping
Agency Aerospace Center (DMAAC) is responsible for the acquisition, maintenance
evaluation, and exploitation of aeronautical information to support Defense
Mapping Agency Aerospace Charts and Flight Information Publications (FLIPS)

• distributed worldwide. This information is provided to the Department of

Defense (DoD) and other agencies and authorized users for flight operations
and logistical planning purposes. The major AD production programs are DoD
Flight Information Publications (FLIPS), Navigation/Planning and Special
Purpose Charts, Special Products, and Automated Air Facility Information File
(WIT). Each production program also results in several outputs.

The AAIPS system involves a functional configuration comprised of three

subsystems: Publishing; Air Facility; and Charting. These subsystems

accomplish the automated production workload of all FLIPS and the AAFIF. This
effort encompassed the analysis, design, and specification of all hardware
components, software and all user procedures comprising each subsystem.

The FLIP products are associated with the following geographical areas :
Alaska , Pacific Australasia Anaractica, Canada North Atlantic, United States,
Caribbean South America, Europe North Africa Middle East, and Africa. For

• • each of these geographical areas Planning documents, Enroute Charts and
• Supplements, and Terminal Procedures are produced.

The WIT contains evaluated information pertaining to all foreign free

• world airways. The informational content is categorized as General Identif i—
cation and Description, Operational Users, Navigation Aids and Communications,

• Airfield Descriptions, Maintenance and Servicing , Special Purpose Equipment
• Base Services, and Transportation Weather. A total of about 90 different

products constitute the scheduled production.

f 
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2. General Methodology

Methods used during the course of the project included the review and

assessment of production environments, current hardware systems, and software
technology. Product data bases were developed and independent subsystems

were designed and implemented according to user requirements . Interactive

software and procedures were also established. Subsystem test and evaluation

were performed at DMAAC, St. Louis, MO.

3. Technical Results

The AAIPS pilot system concluded that the concept was valid, efficient j
• on-line revision existed, operational ’ procedures were the key to integration ,

and the selected hardware was responsive. The major technical result was the

production of quality graphics and products meeting all FLIP production

specifications currently in use.

4. Implications for Further Research

Three major areas should be addressed as future considerations: inter-

faces; products; and technology . Regarding interfaces, consideration could

be given to the possible digital transmission of the AAFIF and FLIP products

or possibly a subset of the product by-passing the recording and printing

process at DMAAC. The products area should be seriously considered for

further research . Under this area , format size and of special interest,

symbology should be reveiwed to provide streamling of product specification

and thus providing greater flexibility. The technologies of computer/periph-

eral hardware, telecommunications hardware, and printer/plotter/recorders
should be monitored .

5. Special Comments

The MIPS is one of the first major multiple-technology systems implement—

ed in the production environment for the purpose of supporting cartographic

production requirements.

~~~~~~~~~~~ ~--~~~
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EVALUATION

The Automated Air Information Production System (AAIPS)

is being integrated into the production envirorunent of the

Defense Mapping Agency Aerospace Center’s Aeronautical Informa-

tion Department (DMAAC/AD) in a phased manner. The first phase,

which this report covers, involved a total system design with

implementation of a pilot system to prove system design concepts

and operational software. Successful testing of the pilot

system has shown that AAIPS will be able to meet the strict

schedules imposed on production of Flight Information Publications

and will provide a more efficient and up-to-date Air Facilities

data base than is presently available.

I
OHN R. BAUMANN
oject Engineer
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SECTION I

INTRODUCTION

1.0 General

This is the final Technical Report , Automated Air Information Production
System (MIPS) , Rome Air Development Center Contract Number F30602-77-c-0065.
This report is submitted as required by Contract CDRL Item AOlZ and has been
prepared in accordance with Data Item Description DI-S-3591/A , MIL-STD-847A

and other pertinent directives.

1.1 Background

The Aeronautical Information Department (AD) of the Defense Mapping

Agency Aerospace Center (DMAAC) is responsible for the acquisition, mainten-
ance evaluation and exploitation of aeronautical information to support
Defense Mapping Agency (DMA) Aerospace Charts and Flight Information Publica-
tions (FLIPS) distributed worldwide. This information is provided to the
Department of Defense (DoD) and other agencies and authorized users for
flight operations and logistical planning purposes.

The major AD production programs include:

/ DoD Flight Information Publications (FLIPS);

1/ Navigation/Planning and Special Purpose Charts;
p~

1 
Special Products; and

/ Automated Air Facility Information File (AAFIF).

1.1.1 Flight Information Publications

FLIP products are associated with the following geographical areas:

Alaska,

Pacific Australasia Anaractica,

Canada North Atlantic,
United States,

Caribbean South america,

Europe North Africa Middle East, and Africa.

1—1.



—V.-—- ~~~~~~~ ~~~~ —.-- .-—— ~~~~~~~~~ ~~~~~~~~~~~~~ - —.---.~
--—.—- 

~~
— .,- -—•—- —

~
-,--

~ 
—

~ 

-.---- -

For each geographical area AFLIP5 of the following general types are

produced: Planning documents , Enroute Charts and Supplements , and Terminal
Procedures .

1.1.1.1 Planning Documents

Each of the eight separate planning documents primarily consist of pre-

• flight planning information such as special use air space and pilot procedures.

These documents collectively consist of about 50,000 lines of text. There

are about 3600 update transactions performed annually to the planning documents

representing about 38,500 text line changes.

1.1.1.2 Enroute Charts & Supplements

The 89 Enroute Charts are produced in large graphic format (20’s X 45”)

and typically require over 30,000 changes per year . The six textual Enroute

Supplements contain 140,000 lines of text. Nearly 45,000 update transactions

are performed on these documents annually representing over 62,000 lines of

text changes. Information contained within these documents are airway system!

special use airspace, aerodrome data, and navigational facilities. The

Enroute Supplements for foreign areas also contain sketches of selected
aerodroines and heliports.

The IFR Enroute Supplement U.S. is essentially textual content with

no aerodrome sketches .

The VFR Supplement for the United States contains aerodrome information

consisting of aerodrome sketches with supporting text of military and general

aviation VFR aerodromes (landplanes, seaplanes, and helicopters).

1.1.1.3 Terminal Procedures

The publications are standardized graphics illustrating predetermined

maneuvers for runway approaches and landinqs and instrument meterological

conditions. The three basic types of Terminal Procedures are:



- - - - -

Instrument Approach Procedures (lAPs) ;

Standard Instrument Departures (SIDs); and

Terminal Charts

There are approximately 3000 lAPs for which over 17000 changes are made
annually. Similarly there are over 1350 SIDs for which as many as 2400 changes

are made per year. Finally, there are nearly 550 terminal charts for which
over 1600 updates are made each year.

1.1.2 Navigation/Planning and Special Purpose Charts

The charts in this series all require special overprints containing
selected aeronautical information such as airfields, electronic navigation

aids , and special use airspace. The overprint data is portrayed by syniboliza-

tion with textual description. The annual workload is nearly 1000 compila-

tions/revisions per year. The types of charts and their associated product

scales are as follows :

Tactical Pilotage Chart 1:500 ,000;

Operational Navigation Chart 1:1,000 ,000;

Jet Navigation Chart 1:2,000,000; and

Global Navigation/Planning Chart 1:5,000 ,000.

1.1.3 Aeronautical Information Special Products

The special products are of three varieties:

Aeronautical Video Mapping ;

Tactical Situation Displays; and

Air Field Diagrams~.

1.1.4 Automated Air Facilities Information File (AAFIF)

AAPIF is an automated file of evaluated information pertaining to all

foreign free world airways. Approximately 44,000 airfield records are

1-3
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currently maintained on the AAFIF with about 2700 information updates

received by AD daily. AAFIF resides on reels of magnetic tape and a disk

file on the UNIVAC 1108 with the informational content categorized as follows:

General Identification and Description;

Operational Users ;

Navigation Aids and Communications;

Airfield Description ;

Maintenance and Servicing ;

Special Purpose Equipment Base Services; and

Transporation Weather.

Outputs derived from AAFIF source information, totaling about 90

different products, are recorded on magnetic tape or printed. About one-

third are in digital tape format with the remainder as hardcopy printed

• reports. Scheduled product users are:

Defense Intelligence Agency (DIA);

World Wide Military Command and Control System (WWMCCS) ; and

Other U. S. Government Agencies.

1.2 Purpose

This repo’t is the culmination of the work performed during Phase I of

the MIPS program development. Included herein is information regarding

the System Overview, Training, Test and Evaluation, and Conclusions and
Recommendations. The requirements , funct ional design , and operational

considerations of each subsystem will be presented.

1.3 Report Organization

This report is organized into five volumes. Volume One deals with the

MIPS System Overview, Training, Test and Evaluation and presents Conclusions

1-4
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and Recceinendations. Each of the remaining four volumes deal with one of

the subsystems, its functional requirements, design, operational considera—
tions, and conclusions and reccnmtendations.

1.4 References

The numerous references used for the completion of this project and

the production of reports are either required or fall under the SOW specifica—

tions.

1-5
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SECTION 2

AAIPS SYSTEM OVERVIEW

2.0 Overall Requirements/Capabilities

The MIPS system involves a functional configuration comprised of three

subsystems known as the Publishing subsystem, the Air Facility subsystem,

— 
and the Charting subsystem. These subsystems accomplish the automated

production workload of all Flight Information Products (FLIPs) and the

Automated Air Facilities Information File (AAFIF) as described in Section

1.1.1 of this report (Figure No. 2-1).

There are eight overall system requirements. Each subsystem outputs

to a device associated with the Charting Subsystem which, in turn, creates

composite ready-for—production film negatives as well as aeronautical

overprints. The subsystems provide an extensive machine-editing capability

at the time and place of data entry to allow for operator notification of

invalid data rejection. A restart ccipability which protects against data

loss and allows the restart of all jobs is also provided on each subsystem.

The mean—time—between failure (MTBF) of the system is no less than 120

hours under the worst of specified environmental conditions as per MIL-

STD—78lB . The system’s mean—corrective-maintenance-time (MCT) is no more

than 45 minutes. The subsystems accept and output codified data is in

ASCII code.

The System Security requirements are provided as explained below. 
• 

-

Remote terminal users are required to prove their authorizations before

obtaining access to the system. The supervisory console restricts access

with its disabling/enabling control over remote terminals. Irregular log-on

procedures resulting in access denial are automatically accounted for and

recorded. Appropriate security markings are appended to all hardcopy

reports and softcopy displays regarding classified information. t
L i

2—1
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2.1 Operational Environment

The MIPS system operational environment manifests itself in three
tangible perspectives: operational procedures; hardware environment; and

• personnel functions. The overall functional framework implemented for the

MIPS will be integrated within the AD environment as illustrated in Figure
No. 2-2. The Automation Division will assume the responsibility for the
management of the MIPS production environment.

2.1.1 Operational Procedures

The operational procedures within the Aeronautical Department have

undergone several changes with the addition of the charting, Air Facilities,

and Publishing subsystems. These changes are necessary to provide for a
• smooth integration of the MIPS into the current organizational structure.

The details of these procedures are listed in subsequent volumes of this
report. It is projected that the operational procedures will be refined,

on a continual basis , at some point where they are deemed optimum.

2.1.2 Hardware

The Charting subsystem hardware configuration is comprised of a
Tektronix 4014-1, Data Automation digitizing table, Tektronix 4631 hardcopy
unit , Eclipse S230, ,4K words disk unit , 192MB -teleprinters , and 9—Track
MTU’ s (Figure 2-3). The Charting Subsystem ’s output device is an Electron
Beam Recorder (EBR). It is a self-supporting subsystem and services the

output requirements for all three subsystems (Figure 2-4).

The Air Facilities/Publishing Subsystem’s hardware configuration
includes Datagraphix terminals, dasher, card reader/punch , high-speed line
printer, 7-Track 556/800 bpi ?ffU, 9-Track 556/800 bpi MTU, 9—Track 1600 bpi

MTU, 192MB disk, and an Eclipse C330—128K words. (Figure 2-5).

2.1.3 Personnel

Some personnel changes will take place in the production en ‘ironment.

The extent of change and functional realignment for the MIPS production

environment will not change the current lines of responsibility and

2—3
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authority within the AD organization. The ultimate source of authority and

responsibility over the correcthess of the FLIP products and accuracy of

the AAFIF information rests entirely with the Aeronautical Information

Specialist in ADD.

2.2 Subsystems

The principal purpose of all three subsystems of MIPS is the reduction

of the labor required (by manual methods) for the revision and republication

of information critical to flight operations and logistical planning, in

view of the anticipated growth of both types and volumes of information. - 

-

A by-product of that reduction of labor is the improvement of response time

between receipt of changes to air navigation/air facilities data and the

dissemination of the new data to all users. -

2 .2.1 Publishing Subsystem

The purpose of the DMAAC publishing subsystem is to permit the publi-

cations to be produced on modern electronic equipment, extend the power

and flexibility of digital manipulation to the updating and reformatting

of the publications, and reduce the manpower required to produce the
publications.

2.2.1.1 Requirements -

The Publishing subsystem provides a well human engineered, cost-

effective, high quality replacement of the manual document-to-tub file-

- 
- to-varitype-to—tub file—to—camera system it replaces. The subsystem

must avoid extensive training, excessive errors, operator frustration ,

and production delays. Continuity of update sessions must be insured.

The subsystem must be a flexible and responsive tool that is highly auto-

matic. Additional requirements are high quality control through system

proofing aids and reports, the ability to distinguish syinbology in update
mode, compreh ensive error diagnostics , flexible error correction procedures , j

— and dependable automated assistance.

2—8
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2.2.1.2 Functional Design

The DMAAC Publishing subsystem i~ designed to create and maintain
complex flight information publications (FLIPs) used by military pilots
all over the world. The major functional areas are : log-on/log-off ;
publication identification and creation; display manipulation ; update
pages; file management ; publication reports and statistics; repagination and
output to CBR; and publication proofing. Each of these are described in
detail in subsequent volumes of this report.

2.2.1.3 Operational. Considerations

The Aeronautical Information Department (AD) of DMAAC publishes flight
and air facilities information. These publications are used by DoD agencies,
U.S. Commands, military services , and other authorized users for flight
operations and logistical planning . These publications result in about
140 issues and 1.5 million lines of text per year with a 50% annual character
change rate. The data base structure of the Publishing subsystem is
designed to acconmodate that data necessary for the production of the publi-
cations as well as the ready access and maintenance of the data.

2.2.2 Air Facilities Subsystem

The Air Facilities subsystem is tasked with the responsibility of main-
taining the AAFIF data base and supporting on-line queries, selective data
base retrieval, AMIF special report generation , scheduled tape and hard-
copy report generation, and generation of formatted tape files for the
charting output device to record film negatives of the ASSOTW report.

2.2.2 . 1  Re~~iirements

The Air Facilities subsystem is required to receive input in the form
of AAFIF update request forms , special air information requests, interactive
analyst’s queries and data entry through local and remote terminals, and
auxiliary tape input for MFIF conversion . The Air Facilities subsystem
is required to provide data base processing , update , and retrieval ,
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hardcopy printout, output and ASSOIW EBR tape processing, security, and
special report generation. Compliance with these requirements result in

the following outputs: extracted subsets of MFIF data base, AAFIF special
reports , special and scheduled tape and hardcopy products from AAFIF data

base, and ASSOTW EBR tapes for the Charting subsystem. The Air Facilities

subsystem must also provide the means for displaying AAFIF file contents

for analyst ’s review (local and remote) .

2 . 2 . 2 . 2  Functional Design

The major functional areas of the Air Facilities subsystem are : data

base initialization, data base update , data base retrieval , product output .
— These areas allow the subsystem to fulfi l l  its requirements to MIPS as well

as utilizing the Automated Air Facilities Information File (AAFIF) . Each

of these are discussed in detail in subsequent volumes of this report .

2.2.2.3 Operational Considerations

The Air Facilities subsystem data base is designed to assist in the

maintenance and production of ASSOTWs , SAIRs, and update functions by the

Defense Mapping Agency Aerospace Center. The effort ’s main purpose

is to create an on-line retrieval and update system that permits inter-

active dialogues between users and the computer. This subsystem contains

the 2300 airfield records of the AAFIF data base and completes an average

of 135* update transactions per day . *(This number is expected to increase

to 2000) .

2 .2 .3  Charting Subsystem

The Charting subsystem of the Automated Air Information Production

System (MIPS) is tasked with the capture , revision 1 and output of graphic

data appearing throughout the DMAAC Flight Information Publications (FLIPs).

Consistent with the time—saving purpose of all three subsystems, the

Charting subsystem achieves its goal by the preservation of data in digital

form and providing techniques to effect the simplicity of alteration of

the data .
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2.2.3.1 Requirements

The subsystem is required to support the creation and maintenance of a
FLIP graphic data base which is further exploited to generate other FLIP
products. The charting subsystem also accepts data from the Publishing and
Air Facilities subsystems, merges charting data with textual data from
the Publishing subsystem, and generates final film negatives that are ready
for production through the Electron Beam Recorder .

2. 2 .3.2 Functional Design

The Charting subsystem provides interactive data acquisition/revision ,
EBR data processing, EBR control processing/recording, EBR symbol/text
library maintenance, charting data base maintenance , EBR graphic data base
maintenance. The four major functional areas are: Interactive Data
Acquisition, EBR Data Preparation, EBR Control Processing, Master Font/

Symbol File Processing.

2.2.3.3 Operational Considerations

The Charting subsystem is designed and implemented in a functionally
modular fashion with each operation performed having a very discrete result.

Well defined functions are implemented which , under operator control,’

can be linked together to accomplish very complex digitizing or editing
functions. The system is menu-driven with the menu containing thirteen
(13) functional capabilities which are devided into 162 subfunctions or
operations.

2.2.3.4 EBR

All three subsystems make use of the advanced technology of the EBR

for high speed , high quality output plotting/recording . Data is converted

into images on electron sensitive film. The EBR provides a method of

creating the final separation negatives with line , point , and area symbology

which go to the printer subsequent to field distribution . The result is

a more efficient and complete capability of DMAAC to maintain airfield data

2—11
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and prepare hardcopy products for distribution .

The minimum key characteristics of the EBR computer—controller and

peripherals are CPU (with options such as 32K-l6 bit word memory, automatic
power fail detection/restart, and direct memory access interface) , disk
controller and drive (2M words capacity), magnetic tape controller and

transport, console teletype or equivalent dot—matrix type terminals, and

display processor monitor, vector, discrete point, and alphanumeric capa-

bility. The overall ERR system is also required to be equipped for the

suppression of radio frequency interference and radiation in accordance

with MIL-STD-46l.

The EBR also has its own tape format , data file, and symbol library

to be used within the subsystems.

2.2.3.5 Training

For reasons of practicality, manpower allocation , training, super-
vision , and functional security , the potential for a clear separation of
personnel functions has been provided. The strict separation of major

software functions enables a corresponding separation of personnel

functions: ADA system personnel, responsible for maintaining the system

and changing its behavior if necessary , operator personnel for updating

and maintaining the AAFIF data base .

It is obvious that a software design which follows clear functional

objectives facilitates a corresponding division of personnel functions

and responsibilities as well. It makes it easier for management to define

specific rules , to train for them, and to maintain supervisory control

over both personnel and the system. The fine tuning of functions is an

inherent capability which allows for some duties to be the responsibility

of a few specially trained persons.

It is apparent that some personnel changes will be necessary; some

have already been accomplished. It is important to note that the

2—12
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personnel roles created to operate MIPS will not change the current lines
of responsibility and authority within the AD organization . The ultimate
source of authority and responsibility over the correctness of the FLIP
products and accuracy of the AAFIF information rests entirely with the
Air Information Specialist in ADD.

-1 ~
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SECTION 3

TEST AND EVALUATION

3.0 General

The subsystems acceptance and evaluation tests were performed to demon-

strate that the capabilities required by the SOW were met or exceeded. All

testing took place at DMAAC , St. Louis, MO.

3.1 Air Facilities Subsystem

The objectives of the Air Facilities subsystem tests were to (1) demon-
strate that hardware , software, and firmware capabilities supplied by vendors
performed and met the criteria as stated in SOW requirements (2) that Air

Facility functions performed in a manner such that the results and procedures
of its functions matched or exceeded the requirements as stated in the SOW
and (3) that these functions could properly execute and perform over the Air
Facility data volume.

The tests were designed to achieve three major objectives in evaluating
the Charting Subsystem. The first series covered all aspects of the subsystems
functionality. The second was to verify that the Charting Subsystem Pilot
data base could be stored and recalled repeatedly from disks without jeopardiz-
ing the data files’ contents. The last objective was to demonstrate acquisi-
tion and revision procedures against typical chart products including the lAP ,
SID , Enroute , and AP/2.

Tests for the Publishing Subsystem demonstrated the adequacy of the
vendor hardware/software, verified the proper functioning of the Publishing
software capabilities (hypenation , justification, repagination/EBR output ,
global file editing, and auto indexing/retrieval), full repertoire of edit
commands, measured throughput times, and measured the performance of the

subsystem with regard to incorporating actual changes into the data base
corresponding to FLIP publications . 

~~~~~~~~~~~~~~ 



— _ ‘~~
. ... 9rcLT ~~~~ 

-

- 
._.- .--—— —.‘-- -.—--—- -,.

~~ 
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~

3.2 Publishing Subsystem

Tests 1-37 of the MIPS Publishing Subsystem Test and Evaluation Pro-
cedures, Volume 3 were designated as inspection tests and included operational
and non-operational hardware characteristics, general edit and update capabili—
ties, and vendor supplied software characteristics. These tests were

successfully conducted and approved during the specified test period. The
test regarding sufficiency of memory size was approved after all required
software had been shown to be operational .

Functional tests regarding hyphenation ; center, left , right ju stification;
repagination/EBR output; global file editing; and auto indexing/retrieval
were performed. In addition, tests pertaining to the merged text/graphic

capability and the volume test for publishing throughput were performed.

Volume Test Timings were conducted utilizing the Test data base. - -

Change throughput exceeded expectations by a considerable 50% of prediction .
Timings are expected to improve based upon the findings that publication and

system familiarity affected throughput to a much greater extent than did

volume of change. The test succeeded in demonstrating prototype Publishing

Subsystem capability to process more than 1/15 of FLIP changes.

— All inspection tests were performed satisfactorily and government

approval was obtained.

3.3 Air Facilities Subsystem

Three types of tests were conducted; inspection , function, and volume.
Inspection Tests presented in a visual or practical manner of a particular
hardware , software or firmware function. Function tests dealt with the

demonstration of a required system capability such as an add , update , or
delete. Volume tests dealt with performing a function over 1/15 of the Air

Facility data base . Tests were conducted during the period of 15—30 September

1978.

The methodology used in constructing the test was : (1) the construction
of a Test Result Certification Matri- 2) the construction of a test pro-
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cedures matrix; and (3) the construction of a function/volume test sheet for
tests requiring the demonstration of complex functions or volume testing.

The major conclusion from these tests was that the Air Facility system ,
in a two—week period using one analyst , successfully accomplished the work

•of several analysts who would generate the same volume in a two-week period.

The prime conclusion is that the functions as proposed, designed, and
implemented performed over 1/15 of the Air Facility volume .

3.4 Charting Subsystem

The Charting subsystem was designed and implemented in a functionally
modular fashion . Each operation performed has a very discrete result.
Therefore , a series of tests was necessary to demonstrate that all of the
functions required in the SOW were implemented and working properly.

The tests were designed to achieve three major objectives in evaluating
the Charting subsystem and are specified in the MIPS Charting Subsystem Test
and Evaluation Plan, Vol 2. The first series of tests were conducted to
cover all aspects of the ~~ystem;s functionality. These included : all
station hardware; demonst~ation of how font/symbol files were generated ,
edited, and verified as to completeness of character , widths , and spacing;
and a digitizing session in which every major function has been utilized from
the menu . The second objective was to verify that subsystem’s pilot data
base could be stored and recalled repeatedly from disks without jeopardizing
data file contents. The third objective was to demonstrate acquisition and
revision procedures against typical chart products including the lAP , SID ,

- - Enroute , and AP/2 . Products generated were to total 1/15 of the total Chart-
ing workload.

System testing was performed between 3 June and 13 June 1978 at DMAAC/AD ,
Building #3 , Area 27 , MIPS Facility, Charting Room 2. The charting sub-
system successfully passed every area of evaluation found in the MIPS
Charting Subsystem Test and Evaluation Plan.
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cedures matrix; and (3) the construction of a function/volume test sheet for
tests requiring the demonstration of complex functions or volume testing.

• The major conclusion from these tests was that the Air Facility system,
in a two-week period using one analyst, successfully accomplished the work

•of several analysts who would generate the same volume in a two-week period .

The prime conclusion is that the functions as proposed, designed , and
implemented performed over 1/15 of the Air Facility volume .

3.4 Charting Subsystem

The Charting subsystem was designed and implemented in a functionally
modular fashion. Each operation performed has a very discrete result.
Therefore , a series of tests was necessary to demonstrate that all of the
functions required in the SOW were implemented and working properly .

The tests were designed to achieve three major objectives in evaluating
the Charting subsystem and are specified in the MIPS Charting Subsystem Test
and Evaluation Plan, Vol 2. The first series of tests were conducted to
cover all aspects of the subsystem;s functionality. These included: all
station hardware; demonstration of how font/symbol files were generated,
edited, and verified as to completeness of character, widths, and spacing ;
and a digitizing session in which every major function has been utilized from
the menu. The second objective was to verify that subsystem ’s pilot data

base could be stored and recalled repeatedly from disks without jeopardizing
data file contents. The third objective was to demonstrate acquisition and
revision procedures against typical chart products including the lAP , SID,
Enroute , and AP/2 . Products generated were to total 1/15 of the total Chart-
ing workload.

System testing was performed between 3 June and 13 June 1978 at DMAAC/AD,
Building #3, Area 27, MIPS Facility, Charting Room 2. The charting sub-

system successfully passed every area of evaluation found in the MIPS

Charting Subsystem Test and Evaluation Plan.
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3.5 Electron Beam Recorder

The test and evaluation and acceptance of the EBR by Synectics from
-

- - 
Image Graphics Incorporated (IGI) was a two phase process. Phase one was
the preliminary acceptance and training period at the vendor ’ s site. Training
was given during the period of 3-17 April 78 and preliminary acceptance took
place the week of 22 May 78. (See Appendix A of the MIPS ERR Test and
Scenario , Test and Evaluation Plan - Volume V for test and acceptance

procedures). Phase two of the Test and Evaluation process took place at

DMAAC/AD where the acceptance test performed at ICI was repeated and an

80-hour production environment test was conducted. (See Appendix B of the

above-mentioned Volume V for Test and Acceptance procedures) .

The Acceptance Inspection and Tests for the MIPS Cartographic EBR

Recorder System combined “Visual Inspection” with “Operational and Recording
Tests” . The “Visual Inspection” section dealt with documentation , software,

and hardware. The “Operational and Recording Tests handled conditions ,

operational and human engineering tests, electrical measurements, and re-

cording tests. (See the above—mentioned Volume V for specifications of

the Test and Evaluation.)
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SECTION 4 
- •

CONCLUSIONS AND RECOMMENDATIONS

4.0 General

The Automated Air Information Production System (MIPS) as developed,
implemented and tested at the Defense Mapping Agency Aerospace Center (DMAAC )
Aeronautical Department (AD) meets or exceeds the performance requirements
for the automated production of high quality Flight Information Products.
This also includes the implementation on a mini-computer of a pilot data
base for the Automated Air Facility Information File (AAFIF) providing the
capability for on-line, interactive data base maintenance and AAFIF product
generation . This MIPS implementation included all the hardware, sof tware,
procedures and test data defined in the; “MIPS Design Report” , August 1977.
Sample products produced from the pilot data base implemented are included
in Appendix A of this report. Also included in this Appendix is extracts
of symbols and fonts created by Synectics for use in recording FLIPS products
on the Electron Beam Recorder.

4.1 Conclusions

In order to place the following discussion in perspective a quick review
of the program objectives and the Statement of Work (SOW ) parameters which
guided the implementation of the system are discussed. The object of the
program was to design , assemble, implement and test and evaluate an Automated
Air Information Proudction System to support the production of Flight
Information Publications at the Defense Mapping Agency Aerospace Center,
Aeronautical Department. This objective was to be met within the guidelines
outlined in Figure No 4-1. These guidelines are oriented around three major
areas: products, subsystem concept and technology.

Based on the evaluation of the test and acceptance data the following
can be concluded (reference Figure No. 4-2).
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/ Concept Validated. The concept of independent subsystems with

product independent data bases has been proven to be very practical

and efficient in the support of production activity. In addition,•

since there are functional similarities and a common output device,

the subsystem designs lend themselves to future integration in a

distributive sense, very well. Each subsystem was able to achieve

its goal of production very efficiently (detailed in Test Reports) .

/ Product Quality Achieved. The products resulting from the implemen-

tation of the pilot data base meet or exceed all product specification

utilized at the Aeronautical Department . In particular , the output

from the EBR (as can be observed in the Appendix) produces a

quality graphic. In the case of the Enroute Charts, the original

ERR film image was enlarged six times, and all separations were

within the registration specification of two mils. A by—product

resulting from the capabilities of the MIPS, is that separations

as they are now organized can be consolidated, thereby reducing j
significantly the number of images to be handled and steps involved

in the process of making press plates . This can lead to sizeable A

cost savings related to the production of FLIPS.

/ Efficient On-Line Revision. Without exception, the results of all

testing for each subsystem has indicated that maintenance of all - 
-

digital files (products) is a much more efficient process than

anticipated. This conclusion was interpreted as follows:

o All functions and procedures necessary, are implemented and

acceptable.

o Each user station has adequate hardware to suuport all user

functions.

o All data structures are sufficient to support the products as

currently specified.

The specific details as to the number of actual product revisions
by type per hour is addressed in the test reports for each of
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the subsystems. In addition, a description of revisions by
category is also addressed .

Operational Procedures. How does operational procedures affect

the measure of success in the MIPS environment? To begin with,

the operational procedures defined and redefined during the pilot

system proved adequate to support the necessary throughput of the

MIPS . But, an evaluation of these procedures in use , pointed to

two definite conclusions:

1) Procedures currently in use at the end of the pilot system

can be improved within the Design of the MIPS with no or little I
additional effort. This indicates that throughput can only

get better with very little investment. It also demonstrates

that the MIPS Design was predicated on a solid understanding

of FLIP production requirements and processes.

2) Operational procedures will be an even more important aspect

of the Phase II MIPS effort. Procedures not only related to

the operation of user stations but equally as important, the

total integration of AAXPS into the AD environment and

organization.

/ Selected Hardware Responsive. The best method for determining whether

the user station configurations and supporting hardware was respon-

sive to FLIP production was by observation and hands-on experience.

A great deal of experience was gained in this respect because the

actual pilot data base and all acceptance tests were run by AD personnel,

not Synectics personnel. All SOW required hardware characteristics

and response times have been satisfied. In addition, user sup-

porting capabilities are also available such as the special cursor

for the charting stations and a special keyboard for the publishing

stations. All hardware is off-the-shelf , completely maintainable

and meeting or exceeding all reliability and maintainability

requirements in the SOW.

4—5

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~ 

‘ “ T - --.. —, —.r ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

In assessing all of the results of the MIPS pilot system it

became very clear that the technology required to successfully

complete the program covers a wide spectrum within the DMA R&D

program , in fact it includes technology common to many application
areas. This system is a successful demonstration of how a care-

fully managed Research and Development program , coupled with out-

standing support from the user agency can result in a very cost

effective implementation of a production system. Figure 4-3

illustrates the industry standard in terms of man-years of effort

related to the software required and implemented under the MIPS

pilot program. It also indicates the actual Synectics man-years

expended to accomplish the implementation; in affect, a two to

one savings in labor cost.

The MIPS system was designed, developed, and installed at DMAAC/

AD by Synectics personnel located in Rome , New York, St. Louis,

Mo., Washington , D.C., and Image Graphics, Inc., personnel located

in Connecticut and St. Louis. In addition, RADC personnel at

Griffiss AFB and St. Louis, DMAAC/AD personnel at St. Louis and

RADC were instrumental in supporting the MIPS development.

4.2 Recommendations and Future Considerations

The recommendations listed below are basically short-term in nature,

primarily related to AAIPS Phase II. Future considerations are those areas

that should be addressed now so that proper planning can be addressed to

taki~’ the MIPS beyond Phase II in preparation for new and changing require-

ments and technology.

4.2.1 Recommendation

The following is a list of recommendations by subsystem for items to
be included in Phase II as should be considered in Phase II with a plan

for implementing them
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/ Charting Subsystem

During the course of both original data capture and testing/revision ,
it was discovered that certain enhancements to the Charting Subsystem
software would be desirable. These include:

o Function for orthogonality of straight lines. (Line would

result to be either horizontal or vertical)

0 Variable leading of multi-line text.

o Limited set of text manipulation functions. (Change/Delete!

Add characters)

o Morse Code Input via text function. (Operator enters Alpha-

numeric and subsystem translates to Morse Code) .

o Mask editing which would allow “cutting” of sections of a

chart.

o Maintain the Feature Type currently set such that function

need not be selected each subsequent time .

o Method by which a feature can be cancelled while in the

graphic mode.

o Charting Data Post-processing(EBRDC) capability to select

a single file for processing instead of a complete set from

a product directory.

o Generate rectangles from two corner points at variable angular

orientations. • -

/ Publishing Subsystem

The system as delivered will produce the required publications. The

following software/hardware is recommended to further optimize performance

throughput and human engineering in a production environment:

a. Specification, acquisition and interface to a viewer model

terminal incorporating extra function keys; Datagraphix 132B.
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b. Specification, acquisition and interface to a proofing printer

capable of reproducing upper/lower case special characters in several
font styles and sizes.

c. Improvement or provision of such software as would improve
hyphenation , AGEAR entry, block deletion and right justification within t
a field of data.

d. Continued analysis of production requirements and possible
thro~ighput enhancements that may be found to be cost effective.

/ Air Facilities Subsystem

It is recommended that the functions, as demonstrated during the

Air Facilities Pilot system be extended and implemented to cover the
full Air Facilities data base and processing volume. Major emphasis

in this Phase II effort should be placed on an extended data base
structure with automatic loading support, improved processing capabilities

for application programs that product (off—line) reports and tapes, and

a full expansion to remote, multi—user access for the on—line data base

maintenance system.

4.2.2.  Future Considerations

There are basically three major areas to be addressed as future

considerations:

o Interfaces
4- -

o Products

o Technology

/ Interfaces

Interfaces to MIPS can occur on the input side , output side and

between subsystems within MIPS.

Currently all of the inputs to the MIPS system are received in

hardcopy or analog form , go through an assessment and data extraction
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process and then used to revise the digital files. Areas or sources

of digital data should be identified and evaluated as to their ability to

streamline and reduce the time to input and update data bases. Programs
such as the “TERPS” system are candidates. —

Currently the output of the MIPS system is hardcopy reports ,

magnetic tape files for the AFFIF and FLIP products in hardcopy form .
— 

Since all of the data comprising these reports are in digital data bases ,

consideration could be given to the possible digital transmission of these

products or possibly a subset of the product by-passing the recording

and printing process at DMAAC . This could be done for selected products

or selected users. A consideration might be to transmit this data

directly to aircraft which would be equipped to handle this information.

But selected users equipped with appropriate printer/plotters could re-s

duce the time to distribute, thereby increasing the currency of data.

/ Products

The current set of FLIP products and their related specifications

have evolved over many , many years and as is characteristic of this

type of environment the formats, syu%bology, and general appearance of

the products have taken the form of the method under which they were

compiled. This is not to critize the AD FLIP products in any manner, but
the MIPS employs automated technology and new procedures for accomplish-

ing this production which provides a greater flexibility in many respects .

But to take advantage of this flexibility with an eye to reducing cost and

improving throughput , cons iderat ion should be given to streamlining

product specification particularly in the area of symbology and format

size . Many examples of how symbology could be amended can be discussed

here but suffice it to say that one mil differences in line weights can

not generally be distinguished with the human eye . But developing

hardware and software to handle data at this resolution can be extremely

expensive and limiting.
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A second area which deserves some analysis is what future products may
be required by FLIP users and what form they will take. If experience

is a teacher in this area the user , once he becomes aware of the flexibi-

lity at DMAAC/AD , will develop req-uj .rements for many new products both

recurring and one-time with the emphasis being on digital products.

/ Technology

As with any system employing state of the art technology in hardware
and software a constant assessment is necessary to take advantage of

new technology when it becomes available. In the case of MIPS this

refers to not only computer/peripheral hardware , but telecommunications
hardware and printer/plotter/recorders as well. In addition, software

techniques and methodologies will be changing. All of this should

be reviewed as to its relevancy to MIPS on a schedule which would allow
for its’ smoothe integration into the MIPS system.
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Man. Ti.., Wad £ IrS, 540-15451 rt... Dlix.

511005 ~~~ 00130-393.3 362.3 1104 122.1 (1)
553091 ~~~ T t..s.-313 .7 2571 122.13 1197 (1)

5*510 AIDS TO NAVISATION
laDS (30 P41-SI) (Al) 30 427 47’30’06’M 07 3r30’E A, III.
lAO/OP 30091 IDNU53-)99.2 362.3 334.7 321.5 324.2 359.4 237,5 3564 (U)

R*0*S0.*-ay. OCA 399.2 314.0 2363 23.3
53*510ISSAV 53l’~~~9S(i~Op. O$ast 1.n~.5c A/b 5.. 205..y 5.

SNUOS.. AU$SSIA N-3D, L-I00’
VOl-CotS 531 111.2 Cl.. 49 (10/30) lroo’o’ rN wsro rs SN’ 15.3 MM a. W5../l4.an~~~VOl 30 0300-55005 VI 15.. 04130300-55002 361 11..
NOS (40 PaM-SI) (AO/A2) 30 *5 4r03’4VN W43’O4~l 293’ dO MM 5. WIs./l4...á., . 30

0300-09202 361 MI

A 0 SNUIQEN. OIlMAN! 51’lTN 06 000 (AOl) 0401+1 H-3C 5, L-SA
lAP 241 III . 6. 7, 9. 12 NIl (AlP) (5*0, 1112. 51170, 17205. TOT3SO) (*000)

JASU—l(A4) I(CS) $C6) $11) 1(13) 1(16) 1(11’) $112)
,UCL.4NC-Ala, 0-536) (HOE (OX
A-00*0
SW! 09 541 Mk-12A 1*5-13(2 1*5-13(2 SAl 00-12A SW! 3?

(h AD) )1450’) (5400) (11(0)
A(W~~~~—. 53(13*0015.991. Op. 0100-11005 Man-Mi. Gild, Ryi.sg hi A list _ . AM-

mata S.ss5.g. mIS pr..’id.d-$.. Pr. sadlaa. WIss. frss.i . sand mm AN balk h-milan.. .., ha.. rids.d p.s. aNal. A/C l5.s., To.. disc wIlsno radic.d m dup..sid s.. OsIp ~ .dPmd
.4... sift tad, daaa nanIsdI.. ad pan.siI.d mmmi. ®Apds and .4.5. d.ma~ ... 54.5. 5..

C4.sNTCM a*S~~-’Il3 362.32 130.SX 119.7
*30 0315462.3* 354 2 244.9 1IPJ. 520.5. 122.1* (1)
T~~~ U-354J 257.5. 523.1. 130.5, 119.7* —
VSl.W~W. .pa Na ot M+35 Sr Wad Oroplan. UI. a. 11200 mid 4735 1hz.

5*515 AIDS TO NAVISATION
YAWN 500 0... 136 (10/22) 51’11’30” N 06W04’I At. 511. 30 lp 0200-05002. .S~ 0620.—

03302 Man, sMIp 0530-11305 II Man.
5121€) (40 P4M-W) (A0/A2) 50 329 31’1l’4rN 0l’01’36’l At PSI.
UIO/OPO—362.3. 334.4 334.2 (U.S

a. .51.. 2’ N iwy miSIS... Ms IC. AlP My 0500-01001. 2 silly 0700-15505 Wad.
• SA0**A3Sø, CM lods.—344.O, 253.36 119.7. 122.1. (C) 1*3* CM 14.1.... 353.5. 371.3.

371.06 1305. 23.36 (C)
5*OIOPIIAV SlN*SD5.C1tZ ad by WShi.IIl 2000 COIN. Oh-N.j. disc a. 324.4 p4.. 5. tao.-
I., ml.. tad.. ad .4 CWTCN 5*0*1. 030 My 0500-07005. Nadp 0700-01002 V. P.S I)
30 My 0100-07003. whIp 0700-01002 Man, sIlly 0700-51002 VI Il...,. OS.. p.s.4.d by WI-
d,4. S.d... 30 My 0400-05302. sil l). 0700 49305 San. Nap 0700-53002 Vs hi My
013005002. silly 5300-11002 IrS, .iIdp 000-17002 IA Mi.

50.1(115115017. O30M4AO H-ID. L..UC
VOITACW 310 117.7 0... 124 (550/51 230) 33 000P’H ll’3211’1

Vol ... . 2W-aIr 4 . 4 .
VOl s.d SOP-Ill’ IN.. 3300’
YAWN ,ans 233’ DpI 23 MM
IACAI4 ‘otod 30r-31;’ h-Sw 3300’

PaDS (35 MM-WI (45) 510 375 33’04’07N ll’24’Il’I

SNUN0~ sltosils 00-QI. L-SA, T-IA
VOIW SIAN 546 (10/23) Sl’04’22’M 01’46’30’l 232’ 14.9 MM Is 1.v.s* Mdl.
PaDS (JO MM-W) (A21 55.14 234 srol’3rN Od’46’46’E 232’ 151 MM 13 IrmisS. Mdl.

AERO/FAC DIR PAGE, 25 191E SEP. 9 7~11~52 1.2 1EDUCTION

A MPS OU T PUT
Figure A-il
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30 AERODROME/FACILITY DIRECTORY
A o CILLI. OIlMAN’! 52’36’N 10021 (AOl) OMT+I 54-30-ID, L-5C, 1-21
04* 529 Ilk, 7 SIlO (All (1.cl,_)

4*111-2(0-10) PU(l.-4MC-A+LJ4. 0-133)

~~ ~~~~~~~~ 15130A1551*’Opr 0700-16002 SIms-hI, 0! IlL 4.1 1st Pr.d5.. ~~4. hSw 13057 5151
p.1. 1200-13301 and 2350-05002 ~~~-hl. Wi..

C0~~~VIOCATANN
M*JNIOVIIS 5*0*11-Ass Can ?O.9 3623€) 119.7€ 155.03 (2) 1534

Os, C.ss-1W l5 (C) 1124
YO5.1R-2321. 263.7 25Th 139.95. 123.5. 122.1. 10.0 (1)

5*010 *00 TO NAVISATION
PaDS (25 NM-WI (40/45) CL 311 52~36’O7”M 55’O7’05’5 363’ 3.0 P1.. II PSI.
lAO/OP IaOW-317.5 366.5. 257.5. (U)
AS-IN. IC.

5*0*11-502 IUMS4AL 5119 PCI 5*045 M00MA.
s*OaOaIAV 51N*Ml(1.€)G.d Seq

CINTOCILLI HILIPOIT, ITALY San IOMA/CI* *40 -

F 0 C&~ VIA. 1411 010101 04 CIa594A) ITAlY 44 I4’N rwi
IIAP 16 111 1192 (.131) (ISIS 30) H-411-YD-3E. L-12L

,UCLIS4J4. 0-ll7-12S-133-lIS (1,00)
A-SCAN

— SW! 12 5470-145/5*2-12
5*70-5*1/1*1-12 SW’! 30

(104’)
(952)

ACPSCZ~~30 N1.A~~S.CAAIT1OP4-WW .siy and hwy. Op. 51-30 Is 53+30. (21.1.5 sill
546—3m, if IN n.y by 13002 546.

51000100 APP 0011-221.9 123.5 122.1 til lS
TOW1R-.2S9.4 257.5 243.4. 221.9 122.5 (1)

5*010 ANS TO NAVISATION
PAGAN CIV 0... 102 (10/25) 44’12’22’N 12’21’25’2 3S6 1.6 NM .. Dli. 136’ ISO MM I. I~~ .

~~ 0700-01001 VI 5.1, 1300-11002 361 5.5.
NOISi) (30 NM-WI (Al) CIV 357 44120rP1 12’103Y1 SW 5.2 MM I. PSI.
4110/Cl 51000(5-219.4 257.1 243.4. 227.9 411)

. SA0AR-CdI OCA 365.4 346 9 213.1, 123.3 532.1 (1)
5*51OIIIAV IlEN*lUII.€)AfD lIe.. .

CH A$4 5*34*53. 11414 2r17’ N 40’Itf OMY+3.30(+4300T)

MA 20 57 (SAlaD) (0112)

•AHAU AS, SAN 22’26’N
slAP 30 H123 (ASP)

— *.a.,dIlvM. 3153*30515.5’ cs.. .5 1c .s

ACHATEAUDUN, PSANCE IS’Ol’N O1’231 0461+1+301) 54-35-7*, L-7C
PAP 410 5(2 14 11730 (COPS) (122, T30, 1153) (IPSO)

PUC5.l.(MC-A1TA2) OX

~~~~~~~~~~ P S” 1 W’~p. 0705-16302 Msa-isri. (DO/I SO Na p.4.. 51. 04124’ Na l1
Imp 10-25 a~ .l y. 00630-10352, 1205-16301 Ms.-i5. P.S. INa as. msssd Is., 5.. 1
hat

APP 0011-362.3 325.1 542.5 510.4 132.1 (U)

— - AIr? Ta.si-357. 3764 110.9 123. 1 (II. V.)
5*500 *30 TO NAVISAT5ON

PaDS (30 MM-WI (Al) CDII 360 15’03’47”M or2rIrl *55*
(*0)09 110305-342.3 206.1 05)

• 5*0IN-A /PM-313.4 344.0 214.0 253,5 131.4 123.5. (U)

AC$ATIAUNOUXIIIOL$. PIANCI 46’I?N O1’44’0 0461+1+20!) 00.35-75. L-II
av ~~s ttV~, 7, 9, hISS (COIN) (1134. WA S!175, 57325) (1.75.32

PUCS.$.4NC-tTA2)
A*.-~~~ -~~~~ PC’W-°PI 24 5. Op. 0700-17002 Man-hi 07 0/I psI.. 53002. 5.5. 5... £

hal 0/5 p.1. 53002 AN ws’b . DO/I pMd 57002. 00/5 30 Na 0700-57002 Nan-Id.
:~~~r’ TIS30

*~~? T..w-2301 5202 1299,
11*550 ASS TO ISA VISATION

515./OP 11000111—130.2 129.93
- 

- • 2$-ISO 2W LCID CX 1*3/335 051. l5.~~ 2’. 5054 CIX 446.

CNATILLONIIUR 5*17171. PIANCI 51 IC-SI’, L-II-7D
VOIW-OsM CLI 517.2 Cli.. 119 49 0021’M 0573412’S OIl’ St I MM Is
VOIW-OsM CII 1174 Cli.. 523 (100/10) (70/IS a. II,. PS, PaD) 4P•OS 56”If Il’3#4rl 555 2)9

• PaM Is I.MM/’ ~~i . 0/1 (104.
PaDS (40 P41-WI (Al) CII 310 49’OS’WN OS’52441 065’ 21.0 PAN I. INa/CIs.,.,..

AFRO/PAC DIR PAGE. 30 197S AUG. 21 16i40t37 ~.2 REDUCTIONj ; AMPS OUTPUT
Figure A—12

— A-12
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AEROORO ME/FAC ILITY DIRECTO RY 65
53545001, $Wn~~ tA)aD-47’3rsrN 0S’21’39’1 H. H-TC, L-IV-IS

lOS (25 MN-WI (*0/AS) 1111 332 SW 31 MM Is Zm1..

5300(ZIMARCILLAC. PIANC5 44’24’N 03’3P1 0461+1+20!) H-40-YS. L-ID-II C
CIV 1506 12. 4 5562(2 (AsP) (III) (5.705)

,u(L4IC-.CIAITAZ)
Ae-,,, 11~~~~ 31NAS5. .0p~ 0500—11001, 1300—21002 Man-In, 0100—11002, 1300-55002 $55

0500-11002, 5400-21002 5... . OT 15 Is P70. CSTMS 11-30 I. 51+30, 12 Is PM, 51+30 Is
• 1030. 21 Is PIN. (2IWO~ sill 14 Imy 3).

0’~~~~~~ ICAT40SS
3150(30* ~~~ T5o5.-123.l
?ous.oUsc 5500.119.7
500(5 055-1191 A/D hIss..

53040 AIDS TO NAVISAI 5ON
PaDS (10 P55-W) (*5) 52 357 44’26’N 02’26’C 130’ 2.4 P41 Is PSI.

S ItS-ISO 313’ LCZR It 130.1/336.4 Old. Sl~~I Sr. 0500-11002 5300-21002 Nan-In, 0500-11002.
1300-35+30 Ss., 0100-11002, 1300-55+30 and 0/a I Is p1. delIs, 5...

ST. NICUC. SANd 1I’Sl’N 02’ItW (*01) 0MT+K+IDT) H-ID. L-7B
CIV 420 14 55454) (AlP) (5393 (5.75?)

PUCLO4PNC-C1AS)
II(N*19951-CAUTIOP4—111N WP. T,.n.I , a. W dde and ad s  iwy 10—SI. Man mid

‘I msdsl~~y pales.. Op. 0430-55002. 2000-22002 Man-InS. 0700-15002 Is., 0700—11001.
1300-15002 5.. and list OP 0/I bale.. 13403. Ld Isan ,q. (24536 .4.1 Ids d.y. 4295’
sil l II, eqs Ian Iwy ID 1019’ anSI 545 Iwy 20. 00700-11002, 1230-15001. dmd sids 0/I
p.1.16002.

AIr? Ysan -IW.4 111.7.
PaDS (35 NM-WI (Al) 55 354 4l’32’37”N 02’49’OVW 171’ 1.7 NM Is III
VW/Ol 5505(5—119.7 119.4

A . ST. TRUSOEN. IILOIUM 30’4*N 031fl 0461+1+20!) 54-30-47. L-OA
SAP 246 14. 6, 7 ~9u(D (ASP) (C-130) (lIST) j

— 1*1510.1 *3) (0-10) PU(L-(NC-CJ4. 0-533-Ill) P115*11 lOOK
A.. 1A5

SW! 06 5*70-SAl 141—2(1) 8*70-SM SW’! 24
(120’) (1110’) (725’)

A52., A.~~~ P Ir’IF~~~~ 0700-11002 Mae-Id. 4.4 1.1,1.. , hat Old.. Ilykig 01001-85 545,
8... ,. hal. Wa. (25477’ sil l ld~ Isp 06. 1121’ sil l Ms Isp 24. 5* sill ..lI.

- f
505.5* N*0A5-376.9
(VINSIN APP 0051-210.2 362.3 243.4 122.3 (C)
(VIIIS IN TO50A-236~2 257.5 243.4 122.1 (C)

5*040 ASS TO NAVIGATION
TACAIN IVO Cli.. 33 (40/23) 3O’47’33’N 05’51’4r1 Al Nd.
PaDS ~W) (Al) ST 310 30’1W3~ N O5’Iflo’S air 1.4 Ma, a. P56.
L50/VW/OP 550515462.3 354.0€) 213.51 132.5 (U.. VI

-~~~ • 530*5-Cd IIVIP4GIN 0CA 355.4 344 0 301.0 243.4 2274(2 112.52 510.22 123.3 (C>
5*0IOINAV I5SM*lS5$.®Apd.. IIOCA 1554.....

SALON. (5*1014 05 PIOV5NC5) 5*005 43’31’N 05’Wl 0461+5+20?)
PAP *4 14. I 1441 (COIN) (III) 00-45-75. L-I~~. 1-3D

,Wl,4NC-APDA+)01A2(D7I0) CX (LIST)
5-30*0

SW! 16 5*530 5*1131 SW’! 34
(0530) (055$)

~~~~~~~~~~ SCUAISI,CAUIIOIN-E p.s .4 .74 n.smied I.. sap., 1k. IIMa UI. and plsa seq.
Op. 0130-17001 Man-Id ~~ hat A/D ssse.esd Is, ml .4. s50a ml. A/D .......d Is, ss~

.4 hInd. .5 cs1.s. paIns1 sc*lip 0610-07452. 1150-11502, 10 .16... II. p.du~ (20630-17002

...-I n,Ot ..p 3e.5 Isd I l s ,e .O/I 24IsM.d.an~ . 00/Ill Is.
OOIINWIICATSOSO —

• *11190055475.6 3*2.3 360.2 344.0 510.4 131.7 122.1 1)5.7(2 1241)
*Ir? T..s ,495.I 257.1 135.3 122.1 119.7€) (U>

5*050 ASS TO 5*1650*11055
PaDS (ID P4.-WI (*1) 5*1 334 1r36’arPf 05’55’011 At P1~
.11O€)/VW,ø /D7 510 5004754 530.7 (C)

s s*o*50401€XDS.d.., 3564 310.4 540.9 119.7€) 122.1 PAl® OCA. 2864 250.4 540.9
5*010/NAy IIISAIUIS4IPIS. C).. O*i APP COIN Seq .4.. sill . 0121.5 0/S ~~ 4. SCsi

APP cON. (24/0 lIeN (24.1 5s. and VP Ma. I. ssanIII. SC)... mali Ii 30.050’.

M1.O/FAC DIR PAGE. 55 1978 AUG. 21 17 19.54 1.2 REDUCTION

-: AMPS OUTPUT
Figure A-13
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2 SPECIAL USE AIRSPACE LCGLND-ISANCE
10*0 LOCATION IDUITWICIS PCI COUIITSI15

ISSSV -~~~~~~ a.v~~~ c_ia.
an 0NM~~~~ a. a.
an NM In NM S

— e. iw 51 ts~~~ S
NM 50 Ma a.
5.1.1 a. NM u s~~~ 5,
I_i II ISA,. .
sian Si i*. ‘—NM I Ma u — a.
is.— 55 Ma Ci U iw.. IS. a.
an.. a. ..an 0, an
c~~... a. i., • ‘5 51_n 51

SC 1_n a. NM Ii
51. MIS 5 1 5 .  5 I_wa 51 .5

a. NM,. 51
an.. an •1 anan a.
Cs,’. IC t~~~~~~~, S ~~~~~~~ II

S .51 ~ . on
NM * I_n. NM 51 h_i 55!

.5 _i .51 V~~.. a,. an ii
NM IF NM an !MI ~
la* a.. n a.a.m I, NM_n a. asian a.

to — On NM I_i 551
a. . a. ..~~~ ISOn a.

— ii I~ NM 0!
Ix SI_.I_w IV

NM. al NM so .~~ .si an tan. a.
0_n a. an.’. .1 i_n In

5.55151. 51s~~ ~ 519. an_iN .1.151.. l_n.nI NM NM ~0,O 1_i_i.. — — —‘ ‘.
NM-
— anSia-mi (Is. _i( jIGS — IA C_nan t_ns~

a_nt 55 . s , d  • .a.IS *S — .1 NM .IsiN W — I s,_i. In.
— N_nan
n- swan di _i I I_ — a. _w

WECI1VS 5505 IleSla.
M 5 ~ A41A NAIS *51T57505 50 50 5*? alE*YI55I millION!!

an .1/In In —
*5.5155*

mist * 5155! 5 55I_ en t*mi NM..1( 51*10
pan,
NM Ins 1W50 .~~~~ 505 .5 — 151555 5015’s

NM I. NM. 5t !CNM I~ simi an .an,an. NM_lan 5~~110
Inn- I.. I IMI

51 WIG alU’s 51 WIG N’m’W — WIG 505’s 51 WIG 5050* 51

IliPS~~ 1ISIn t iNMIG NM Vs..mi ~iajo

,.an an an w — arms wini 1 s.i F0

an.. .an n.ean 5, mi** ~ In t51!e VeC-.mi a. 5/5
-51,
NM15 IsV/Is. . U — _i — mis’. arms (5 *550 55)

,NM , a n  t.In,. I I NM 551 5/0

5i 5055* WW’W ~i *V’e .515’s 51151511 Wa.’.. srItw 5t•W5 Ii 50511 WWW * IGd
Ma—. C an”)
ISS-IsNI r -an~ _n~~ 55-5555 .5, 55-ION I. — iw

a_NM V_ni C NM C 55_lIC 551 510

‘-C—
C.. , f t s  sS m — 505,501*5

xci I s M I  .5 I *’5 I. ._n.

INTRO-SPEC A/S-L; PAGE. 2 191S SEP. 13 1.O4~17 HALF SCALE

AMPS OUTPUT
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Fan  514l. ) I—Il —

I-i
~~~~~ 5* NM4 515-ni_ _i__i

— _iS 5* CI)

S

M niS L~~~~~ s.. -armua.ms

~~~~~~ (IS) 50

i__is_ i_ i
.55 -p ., 55

(IN (IN

AVON PASS M AUA. s
asi-*.s.s L-ID

.1.5.” (A_I
55 SC a.IV OO Si.5 IS

NM — In C_n a. 5* liON. 1 Se. 51’. 51 CSA. N
5* * PI_.1.55 InsSIs’.51 ISNM1*In .an. n-_nn-n.5
Cl ISIJ.PIA SIn51NMSS-5- Ie’b#IA 5155eNS MI
a. C- .505 5Ind~~ .
-

lID S?. NI_is! PS VIA Na. S~I
- - _i AID)

.5
Al

AVON PASS MUSS. a. w.’se spas
.5’ NM-n-.O 5.-CO
P1*51.- IIC-_l*Al (*505 -~~~

ON lis 5451 555 5’. 4-15 CIa. ~~~~~~ ~~~~‘
- 55,

_nI_ _i_ 55*5
S? Si_il.... . PS~~~ AIDS

AVON P_I mID

SUNNY SILL, an_i_ni was spins
an mi-a-mo 5.-IS. A-I

86- -n-an
T1 *~~~~~~ 55*5

- 

- •• .n~~,* An, 

INNY 1St .~ 

-

~ -

AiD DIRECTORY , PAGE. 15 ~1$ w. a 3,1~ 15 12 SEDUCTION

AAIPS OUTPUT
Figure A—15 .‘
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MISSION
of

Rome Air Development Center -

RAVC pZan~~ and execut~ tee ewrch, dtvtZopatnt, teAt and
Ze~ted a~qu.ü~Won ptog/Laaso £n ~cjppon.t o~ ComIKutd, CorttkoLConuiitut-LcatLono and I*teZUgence (C’j) a W e ~ TecJtni~o2and e 4uppo4t wi~th2n a/Le44 o~ chn~caL 4oII~~eWiee

~ p.tóvi4ed to ES!) Ptog~am Odf,.Leu (P Oe) and otiwt ES!)demtn~o. The pn2nc.LpaL ~teahn.~caZ sI~~ .ion ateae ate
C vuWti.2Ltt,LOItô, itt omtzgne2Le gu~danee and ~on.twZ, 4u.t-
veAUance~ o~ $oand and aeko6pa~e obje.c.tA, LitteWgence da.tc.
~o11ec.tLon end handUng, A.n4o’&ma.tLon 4Øtest teaknotogq, 

-..ono~pheaAc ptopag~.*,Lon, eoLJ4 e ta-Ce 4c2enceo, aI~c.*.o~~ve -

phy4e,a4 and eZectton,tg tet~abLLi.4, mai..nto2nabW.ty and
aOEIpa.tc.b,4Zc4.
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