FR.70 -4

FINAL REPORT

(L) CONT

L/C MALSTROM
MAJL SMILEY
| MAJ. GARDMER
| CAPT. LOWE
CAPY, Ritty
LT waLL e
TSGT. WILLIANMS

varparalion




FINAL BEPORT

1) CONTROLLED RANGE METWORK

fremtracy

Deocamber 1879

o ey gy

DL [luiee Ligem

N GROUE _
DOWHGRADED AT FTYEAR WTERWALE
Y AUTORMRTHIRLLY URCLASKIFIEG

Thix devument contging infermerion affecting the Hatigns!
Datennn  of the United Smtes within e mepning of de
Espiinnge hows, Dalp 18 5 T Sestions M3 ond 7R,
$os pramawissiod gr the avelfetion of dis costents in aay
mmnmar Fo on dnooterized persen fe prebohired by e

Preparved For

Directorate gf Reconnaisssnce Engineering
Dgputy For Engineering
Aevonamtical Systems Divigion
Alr Fores Systems Command
Wright-Patierson Alr Poree Base, Oblo

(b)(3)

£0f plargd i,

O f



. 'A - . - . . - 3“,“"’( T

]

%

E"""' .

Approved for Release: 2018/08/03 CO5113504EEa@mamnan s = 2o @i e 10

- * * - : o - e . .
iq = % . : - s 2 -
i . - 3 - < . 5 Lae = o - . .?

CUNFIDEINTIAL

FOREWORD

€ This report describes services provided by Data Corporation in compliance with .

the requirements of Cm;tracﬁ Ps specified in its avecompanying state-

ment of work,

The contract began on 1 Qctoner 1969 and extended through 30 September 1970.

| Directorate of Reconnaissance Engineering (ASD/

ENRDP}), Wright-Patterson Air Force Base, Ohio was the Air Forece Program Managey

and was his alternate.

A number of the technical staff of Data Corporation provided services on this con-

tract. Principal personnel engaged in this project include&

and the author.

The manuscript of this report was submitted by the author for initial review on

19 October 1670, It is identified by the contractor's file number FR-70-4.

This final report has been reviewed and is approved.

Project Manager
Directorate of Reconnaissance Engineering
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. ] ,@/ms report summarizes aciivity related to the operation of the Controlled Range
l Network during the period of 1 October 1969 to 30 September 1970, This final report

presernts a resume of servicss provided for the United States Air Foree hy Data Cor-

peration in response to the reguirements of Contract The proce- Eggg)

%
.

4

dures used to provide target service, preparation of related publications, scope of col-

lateral services, and certain related research effortg are described. &
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GRCTION |

INTRODUCTION

Advances in recomnaissance technoiogy are gz‘eaﬁy doependent upon the capability
fo measyre accurately the perfermance of individual sensors and sensor gystems,
fxtensive lnboratory tests axe performed on these reconmaigsance components and
sonsoy gysiems hewaver, the most realistic evaluation is achieved during actual

{light testing under operational conditions,

This method of evaluation yveguires acciurate mensuration standavds and instry-
mentation 10 support system evaluation. M is alse highly desivable to standaydize the
analysis technigoes and mensuration standurds throughout the recontaissanee domp-
nity, This provides not-only for repeatability of testing conditions, but also for enrm-

partson of various syslams.

A number of ground evaluation standards togother with thelr rolated analysis woh-

nigues have been deglgned fur the purpose of providing » basic capability o support the

development and evaluation of photographic, infraved.and radar reconpaissance syslems,

This array of ground targets and associated instrumentation capability, togethey
with the experienced technical personnel 16 opevaie them effelively, comprise the Con~

trotled Range Network (COPN).

The regources of the Controlled Range Network ave available ona antionwide
hasis to members of the reronnaissance community, Any customer, through a sim-
plifted communication chennel, can be provided with an array of evaluation standards
and menningful photometrio and atmospheric iustramentation data with which to analyze

the overall parformande of o aysten,

This final report presents a summary of CORN aefivity previdad for the {nited

Sgates Afy Porce by Data Corporation during the contract petiod,
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BROTION 1

TRCHNICAL DBCUSSION

A, GENERAL

The Controlled Range Network is operated by Dats Covgoration from its principal
facility at Daylon, Ohio, Persennel in the Doyion office manage all sspeets of the op~

aeration of the network and grovide g varisty of supporting servicas.

The printipsl sred of enddavor in farpebing and insthumentation sexvice, This is

provided by one crew based ln Daytos and by sight other field cvews located across the

ng i,

Sepporting sarvices include ceviain research gfforis, swaterial provurement for
special projecds, an overall quality control program, maintenance of a multisensor

west capability,and publication of andhooks,
B, FIELDH OPERATIONS

Targeting service is provided on a nationwide basis by nine farget crews, Each
erew is provided with 8 specified group of targets and supporting instrumentation so
that, when reguired, a series of nine gimilay target groupi=gs can be displayed. In-
strumeniation cin be provided conoorfenily st fxed sites, a8 réguired. When the
scope of operations requires 1§, & second créw eguippedwith the standned set of far-

gets and insfrumentation can be made available from Dayton resources,

The rget get, instrumestatipn.and crew are transported from the operating bage

to the dsplay site by a heavy-daty track which is especinlly configured to accomumodate
both grew mnd equipment, Communications from Dayton to esch operating base are by

teletype,

The fiine dperating bases sre locnied at ¢itles as showy in Figure 1. When 3 tar-
get display s veguired, the grew nedrest the requested sits s divecisd o display the
targets,

During the past vear, one field crew was reloeated from Gmaha to Grand Island,
Nebraska. Crew performance sl Omakia had become unaeceptatie in terms of guality.

P
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Figure 1. Target Crew Locations
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Historically, the pattern of requested display locations changes and future distri-
bution may not be entirely predictable. Operating experience indicates that these lo-
cations ave satisfactory, considering both the geographical distribution and the sequence
of displays in given CORN operations, The expense incurred in the selection and train-
ing of new CORN target crews,as well as a reduction in initial profiviency during the
transition period,is significant, Thus, in the interest of overall economy, relocation

of the field erew is done only for most compelling reasons,

Such a magnitude of field operations requires a proportional amount of supporting

sarvices by the Data Corporation personnel In Dayion,

“To agsure that the basic set of data is most meaningiul, the fargews and associated
instrumentation employed in the field must be maintained at a uniform level of guality,
Spectral characteristics of representative samples of each reflectance area of sach
target are measured bimonthly. Samples are measured on a single-beam recording

spectrophotometer at Data Corporation.

Fach 70 mm Hasselblad camera is recalled from the field and recalibrated at
intervals of 180 davs, This calibration process is accomplished by Data Corporation
technicians using both in-plant test equipment and certain specialized items of calibra~

tion eguipment in the Avionics Laboratory at Wright-Patterson Air Force Base,

Energyv-meapurement equipment {such as radiomeéters, light meters, and bright~

ness meters) is calibrated at intervals of 45 to 90 days.

If anv instrumentation component malfunctions in the field, it is immediately re-
called to Dayton for repair and recalibration; it is replaced with a gsimilar unit which

has heen recently certified

In addition to these mechanical functions, there are other aspects of the operation
in which quality is constantly monitored. Emphasis Is placed on quality of target dis~

plays, field operations, and related operational procedures in field exercises.

Technicians from Data Corporation, who a e thoroughly experienced in every

aspect of the field operation, make unannounced inspections at a number of target

4
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display sites during fiéld operativns. This helps o nssure hat the targets are dis-
played corvecily and that the procedures for data gollection used by the field crews

HEE 0orrect,

(U} Continved emplasis on quality duting the past year has produced the expected
improvement in overatl operational effectiveness, Greater demand for Held-ciew
proficiency has in hragesulted o 2 geveral growth of quality in target displays and

the raw data collecied during opevations,

e (Juality of Hasselblad edge-target! photography is cited as 3 specific example. Con
trast datn devived from this photography corvelated extremaly well with sismflar dasi
darived from apectrophoiomeiric measurements of target apecimens made uader labo-
ratory conditions. Becagse of this covrelation gad for reasons of sconomy and varia-
bles in the fleld envivonment, edge photogrephy was discontinued on Program C opora-
tiong, Hecazuge of other retatirements, however, this type of photography was retgined

on Program B operations.

U} Except for a very small number of humans ervors, the overall quality of target

displays his continued to be high,

(U} Shorily afier the contract tevrm began, it wag recommented that'a aumber of this
older wrgets be veplaced, After some deliberation, the formal contract amendmant

was isgued v Jdy.

(U} This amendment suthorized procurement of six photographic edge-analysis targets,
wo. tricolor targets, and twoS1/51 regolution wrgets, Ooe nfraved theymal-secale
and one infrared edge-analysis target were authorized to replace one of the two un~

servicesble ses of similar egets in the mobile multisensor uaits,

() Except for the infrared fargets, all of the nowly sequired fargets wers fabricated
from a lightweight nylon base material which had previously been qualified {ov this
application through actual field use, Previously, two ﬁdgewana}ysismxgat& u% well

i the Diras comb and the fwo-dimensiona! Brindary MITF targets, were fabriocated from
this materizl, They had been used sxtensively in field operations during the previous

18 months and have proved to be most satisfactory, In addition to the Yight weight, the

_ .
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dimensional stabilily and durability of hoth the base muterial and the spectral coating

have beenproven superior to the materials previcusly used,
. COLLATERAL BERVEES

i,  Handbooks: The condifion nond general capahilities of test ranges, fixed tar-
setsand other test facilities available for reconnnisannce system festing throughout
the naiion are mositored asd repovied iy the CORN fargel handhook, This bandbook is
digtributed on o Hmitod bisis,

The CORN handbook was complotely revised In 18968, During this costraet term,
ope MAsY revision was published; o second wag to preparation 4 the end of the con-

tract teym.

A velated publication, the Hondbook of Standard Uperating Proceduras for the

Controlled Range Network, specifies operational procedures for [eld work, This

publication is distyibated oaly to those groups whi are concersed with the mechanios
of the display and operation. There have beena number of revisiony muede o this
mandbook due fo the sumerous operational ehanges which have ocourred duding the

oast year.

2, Heports: Montiy reporis are prepared dnd submitted in aceordance With
the reéquirements of the DI Form 1423, These 'z"amz*ﬁ& summarize operational and
suppo Tt -activity which has coeurved during the reporiing pe riod, Each monthiv report
aiso contaias an expasded section which lemizes [und expenditures g the contract in

several major cosl categories,

Operational reports are preprred and submitted within five working days following
each field operation. Original reports from the field erew at each display site are
analyzed, collated, and submitted with raw data collected duriag the display at each

aperating location.

A final report which swmmarizes the var fety of avtivity which oceurred during the
pontyact torm, including certain recommendations, 1§ prepaved and submitied at

the end of the coplract term,

4
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4. swecial Projects: Resoureces of the Costrotied Range Network arve mude

fl.:i_-“ﬁ:ﬂ{ii'}iﬁ to folfil requirements of special projects, alfer proper authoprization. These
projoe vary greatly in number, scope, durationand geographic location, Beoause of
these gross vaviables, each of these apecial projects 1y authorized, identifiad, and
yeporied separately {rom normal COHN operations. Aiso, the extent of the variables
preciudes specific considerdtion in defining the geope o the CORN program at thebes

ginning of e contract term.

Inthe twelve-month period covared by this eontract, there were three maipr 8pg-
zial projects for which CORN supportwas diveciad, Two of these were part of one
farger prograpuand the thivd was an inlerse peite pYogram. Each, however, Was
funded from bagic CORN contrict resotrees ind was a diract factoy in the expendi-
fures, which exceeded original contraci-dunding ¢stimates, Hoeguirements for these
three projects fncluded the soquisition by Bata Corporation of desial ghotography over
a nunher of widelv separated sifes, inaddition o making standard argat displuys and

providing instrumentation and other data-gathering services,

4,  Special Hegearch: A mumior asndeavor ossecinted with this contraet, but defined

and funded separately, is a research function, Work done in thig ares i5 reporied-gepa~

ratsly,

5. _ij}.isposaiﬁe Targeis: Development of protofype disposahle-target -é.m‘i:eztibi'ﬁ%,

whith was started as 2 suppleméntary task during the previcus contract, extendad into

a pavtof this contract term, An infrared T -tepe resolution target with & sevies of thivee- '.
bar groups and wn edge-analysis target were designed, fabricated, and deplovedon &

trial Hasis. These were fabricated from a disposable paper base and are intanded to

provide an evaluation standard for airborne infraved ground-mapping systems,  Bn-

cauraging resuits were obidined during a Himited number of tests. There was a direct

correlation between the 2izée of the bar group cheerved and the resociution glatement

derived from the edge targel.

&, Mobile Multispnsor Unitd: Two mehile multisenser unita were malntaided in

an operationally ready, standby status.  The muliisenger unit i3 a vehiclg which

i3 eguipped with specially designed targets gnd Instrimentation o provide evalu-
7
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ation standards and basic data for the operational testing and evaluation of airborane

reconnaissance svstems,

Facilities are provided to support the testing of infrared ground-mapping systems
and radar reconnalssance systems as well as photographic and slectro-optical systems.
These mohile multisensor units ean be made available for extended periods of use with-

in the structure of the requester’s test program.

Although there was marked reduction in available funding to provide multisensor
services, the demand continued at a high level. This demand was evidenced hy the
frequent requests snd inguiries by testing groups which were received throughout the
past twelve months, However. there was one major separately funded and authorized

multisensor program which required 17 separate displays over an eight-month period,

To accommodate the evident need, the multisensor capabilities were utilized for
a nhumber of short-term tests at Wright-Patterson Air Force Base. This support was
provided on a basis of noninterference with the CORN program duriag periods when

CORN pescurees couttdh be utilized efficiently.

<r Tvpes of sensors employed in these local tests encompass the spectrum of those

now aperationally available, Included were radar and infrared sensors 45 well as-pho-

tographic) In the overall view.

 the benefit derived by the Air Force from such local support services is considered

significant and certainly worthwhile.

—COMNEBENHAL—

X
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SECTION T

OPERATIONS ANALYSIS

A7 Deapite prediciions to the contrary, the number of Held pperations as well as the
wumber of individual target digplavs during this twelve-month period remained ossan-
tinlle at the tavel of the prioy twelve-month period  An analvsis of total target displays
reguested during this period is shown in Figure 2. (Had pot one enlire operation heen
suspended, the wials for the two periods would hive been nearly identical. 3 Analysis

of target display time is shown in Figure 3

M O the total requested, 84.9% weare completed, 7.7% were not oompleted due to
inclement weather, and §. 5% were cancellad by the requester. Other migcellansous

factors preventad completion of 1. 8% of the requested displays.
2] o 4 3

A By comiparisen, during the twelve months which preceded the poriod-of this raport.

3

71, 97 of the requested displays were completed, 14, 4% were nol made dug 1o westher

factory, and 8 5% were cancelléd by the reguestar,

{1 The incregse In completed displays is attributable s part Lo the conténiing offi-
cipnt sommunications between the requesting agency and the contratior’s operaling
‘groud.  The mutugl recogiition of cix-istances which intluence gperations i8 a sig-
nificant factor in the rise of this percentdge. More importantly, this pronably adso led

tn & rise in data which were acquived {rom the targets,

{17} Operational procadures during this twelve-month period have been changed. modi-
fied, and adapted 't meel régptirements which evolve a8 & result of the dysimic naure

of the CORN program.

-y A revised  Program, implemented in Oetober, required the deployment of 4 nur-
Her of resolution targets in 8 variety of contrasts. This required a redistribution of &
few CORN targels, hit otherwise created no significaat problers.  The revised program

contimped aniil Jung, when the requirement reverted 1o the standard Program O display.
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TOTAL CORN CARCELLATIENW CAUSES
DISPLAYS -
REQUESTED

1 Dxtober 1868 -
30 Beprember 1970

e tobirr

Hovember

Devembar

danuaey

Fabruary

March

April

May

Juane

July

August

Beowy BmoI; Im oK jmo

i

September

o

1
TOTAL : 34 7 18 1

{Uy Figure 2. Analysis of Target Displays
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Hasselblad photography of edge-target componedts was discontinded oy Program
C operations o June, 1 wis concluded, on the basis of an experiment, that there was
extremely close covrelation between gonirast data devived from this gﬁwmgmphy and
frow spegirophotomet vlo measurements of turgel specimens.  The latter technigue
provides daw aequired under controelled conditions and free from the varishles en-
counterad In the fisld eavironment. The Hasselblad photagraphy was discontinued

beoause of this correlation. a8 woell ag for reasons of eCononmy,

High-reflontance lmpulise | ines have been displaved on the davk portion of the edge-

analvsis target for both Program B and C operations. Width of the impulse lines has

changed as the analysis technique developed

The change which has had the greatest tmpact on feld operations oceurred in Jung.
The. long-vange forecast of target display areas which had been successiully used was
yeplaced with & short-term, 48-honyr prediction. Dispiay areas are tdentified by 4 grid
system.  This short~term period predigtion does uol pernit the more efflicient sequen-
tial sehedaling of fietd crows for 4 larger segment of the operation.  There may also
be an effect on related costs, Waile 1t & & workable accommadation, the net effect wil

have W he assessed on z long-ferm bdsis,
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SECTION V

RECOMMENDATIONS

1. The number of inquiries ahout the mobile multisensor capability and the avail-
ability of these units indicates a continuing strong demand. The present mobile multi-
seasor units and the unigue evaluation capabilities which they provide should continue
o be maintained in a standby status and made available for those requesters who can

utilize them.

2. A wide continaing inderest in the test facility descriptions contained in the
CORN target handbook has been expressed by numerous government test agencies. It
is recommended that this publication be made available for broader distribution. The
handbook is unclassified and additional copies can be made available with little effort.
The modest cost would be greatly offset by the benefit derived from government test-

ing agencies,

3. Standard targets which are procured for future CORN requirements should be
fabricated from the lightweight base material until a better material is developed and

gualified for this purpose.

4, 1f atall possible, the operational forecast information for CORN programs
should be extended to at least 96 hours in advance of the display instead of the preseat

4&-hour notice,  This would permit more efficient scheduling of field crews.

&

& .
. . . - .
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