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ABSTRACT 

This report documents thP test 1.ng program conducted Iv 
Automctric/Rnytheon Connpany under Contract J\I; "50(602) - 4096, 
RECONNAISSANCE COLOR DVJ\LUAT I ON. The oh j ec ti ve s of the progn.1rr 
were to dd:ermi.ne d1t~---mat 1ve usefulness of color photography 
iJ1 aerial reconnaissance as compared to panchrornatic photography, 
and to mal:t' appropriate .specific recommendations for appli cation 
of co lor ph u tography i.n aerial reconnaissance operations. No 
deri s ive advantages for either type of photography were found in 
the test program. Use of cnlor imagery increased the speed of 
i.nt e rpretation in hath search und analysis tasks to a modest 
dcgre~i, and caused a small .improvement in completeness in search 
ta s ks where hue was a factor differentiating target from back ­
ground. However, accuracy of analysis of color photography 
tended to be lower thin that for panchromatic when photo scale 
was small or marginal in relation to target size. Application 
of col.or photography is recommended in reconnaissance situations 
where color is expected to be a strong clue to desired informa­
tion, small time savings are significant, and collection of 
medium to large scale ima,ery is feasible. Investigations of 
ways and means of increasing the modest advantages found for 
color films are also recommended. 
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l. INTRODUCTI ON 

Th is repo r t document s the wo r k accomplis hed under Ai r 

Fc>r ce Contract AJ: 30(60 2) - 4096, J:::CONNAISSANCE COLOR EVALUATION, 

between March 1966 and August ]967. Dilta collected i n testing 

performed under this contract is includ edi along with conclusions 

and recommendations based on the test results. 

1.1 Initial Program Object iy~ 

Th, program objectives wer, originally as fol l ows: 

(1) To determine, by appropriate tests of interpreta­

tion speed, accuracy and completeness: 

(2) 

{a) Those imagery interpretation operations for 

which color photographic technolo:;y has the 

greatest potential. 

(b) The relative usefulness of color and panchro­

mat i c imagery in selected interpretation oper­

ations, including rapid screening and target 

chang L detection. 

(c) The degree to which the usefulness of color 

ima1ery is influenced by aissio~. collection. 

and exploitation para• eters, including fila 

emulsion• i• aaery sea le and tar1et aspect 

an1le . 

To formulate specl.fic conclu.sion1 and re('oaencl.a­

tlon1 for color pbotoaraphic techn,oloay applic.a.tloa., 

1 
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to strategic and tactical aerial reconnaissance 

operations. 

1. 2 Scope_ Of The Pr~ram 

To a cc om p J i s h t he s t a t e l 1 obj e c t iv es a t I Ire e - pa rt p1 · o · 

g·ram wa s pla nned : i~ survey of imagery and inform2.tion app licable 

to th- problems of color photo reconnaissanc e , a test of the com­

parative values of panchromatic and color aerial photography 

unde r the ~tress of selected independent var~.ab1e factors, and an 

invest1Jation of the potential of color inducement techniquei; in 

aerial reconnais sa~ce imageTy interpretation. 

After preliminary investigation, it was found that a 

meaningful treatment of color inducement technology was beyond 

the scope of this contract, and, with the co~currence of the Air 

Force technical monitors, the third element of the program was 

discontinued. 

In pursuink the rroposed imagery survey it was deter­

mined, after considerable effort, that the amount and var .. ety of 

comparable panchromatic and color aerial photography available to 

the Air Force, which was to provide all test imagery under this 

contract, would not support the proposed test effort. The test­

ing :Cinall.y conducted, with the approval of technical monitors, 

was predic.atttd on the available imagery, and differs significantly 

from that originally proposed. However, the program objectives 

were satisfied to the maximum degree allowed by the available 

imaa«h'y. The Jleasures taken to circumvettt tb• lititati:ons of the 
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available imagery, the shifts in program emphasis accepted when 

necessary, and the results of the operations undertaken are de­

tailed in the following sections of the report. 

2. IMAGERY AND INFORMATION SURVEY 

2. 1 Operatic!!! 

2 .1.1 Literature Search 

A literature search was made to insure that all re-

sources were thoroughly investigated and that proposed tasks had 

not been accomplished in the work of others. No detailed analy­

sis of the literature was undertaken, nor was it the intent of 

the search to produce a bibliography of reconnaissance color de­

velopment. Defense Documentation Center bibliographies were 

~·eviewed and copies of significant reports were ordered for study. 

in addition, the Data Base at RA.DC was searched and copies were 

made of pertinent data. Of particular interest throughout the 

literatt,re search ,.,.,re the film catalogs of all programs for 1'hich 

panchromatic and color imagery had been acquired. Significant pro-

grams were noted for investiga\ion and subsequent imagery search. 

A trip was made to Bastun lodalc in Rochester to di.s­

cuss tb.e status of aerial color film developmen.t and to seek ad­

vice on. devisina techo.iques for quality co,ntrol of color image,ry 

duplicat.ion. 

ftese e,ffotts yield,ed the followin1 in.foraation. 

(a) P•• studies caaparin1 color and panchroutic 

' 3 
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2. 1.2 

f i lms had been cond~cted with i n the pas t five 

year~. 

(b) Propo sed tes t s would not dupl i cat e any prior 

W'.:>rk. 

( c ) Present t echno l ogy cannot pr ovide qual i ty 

controls for color film r epr oduct i on wh ich 

would ensur e exact rendition of tone and hue 

from orig i nal to duplicate, nor can differ­

ences between them be effectively quantified. 

Imagery Search 
, .. , 

Since no imagery acquisition program was provided in 

direct support of the proposed tests, it was necessary to use 

photography already acquired on other programs. Such imagery was 

s·cattered at the film libraries of several government agencies, 

and the extent of available, usable imagery was unknown. ln 

addition, g1.ound truth and collateral information were also re­

quired to ptovide control of proposed tes~ parameters. 

On the basis of the literature search, the programs 

listed in Table I . were selected as having the greatest potential 

for pt-oviding iu.gery approptiate to the needs of the Reconnais­

sance Color Evalu•tiott testing ptogram. In addition, U.3. govern­

ment mapping agencies and the American Society of Photogrammetry 

in the Washington, D. C., area were selected as possible sources 

of photol)Taphy. 
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TABLE I 

Programs Investigated as Possible 
Sources of Test Imagery 

PROGRAM COGNIZANT AGENCY 

Project Tropican 

Project Art 

Project Argos 

Project Array 

Project Arras 

Projec, Road 

Project Snowfex 

Rome Air Development Center 
R~search and Technology Division 

U.S. Army Electronics Laboratories 
U.S. Army Electronics Command 

Inters,-rvice Imagery Acquisition 
Task Group 

Joint Army/Air Force Imagery 
Acquisition Task Group 

Joint Army/Air Poree Imagery 
Acquisition Task Group 

Joint Army/Air Force Imagery 
Acquisition Task Group . 
Joint Army/Air Fore~ Imaaery 
Acquisition Task Group 

5 
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A team of experienced image in.terpreters visited Emch 

facility which indicated a willingness to release imagery for 

test purposes. Ttis team examined at each liGrary all film which 

appeared to have potential for the te sting program. In allt more 

than 10,000 feet of film were screened. Rolls se lected during 

the i nitial screening wer e shipped to the contractor's facility 

at Rome, New York, for more detailed analysis and more discrimi ­

nat i ng srl~cti~~. 

To medt the conditions imposed by the predetermined 

test parameters a collection condition matrix was devised to 

organize the collected imagery during analysis for possible use 

as stimulus material. Initial restrictions imposed on imagery 

searchers by this matrix were as follows. 

(a) Only original flight records would be col­

lected for duplication. 

(b) Panchromatic and color would be concurrent 

and congruent in regard to the factors con­

sidered in the matrix. 

(c) Comparable images would have similar formats, 

scales. and aspect angles. 

The matri.x called for sets of comparable panchroma.tic 

and color imaeery shGwing the followin.g va.riat ion.s deemed to be 

significant: 
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Format 

Scale 

- Three types 

- Four conditions 

Time of acquisition - Two conditions 

Field of view - Two condi.tions 

Target size/density - Three conditions. 

Thus, 144 sets of imagery (or a minimum of 288 frames) were re­

quired to fill each matrix. Coverage of six categories of tacti­

cal targets were desired : vehicles, emplacements personnel, 

animals, she l ters, and miscellaneous targets. 

When it was detetmined that pan,hromatic and color 

imagery acquired by similar systems at the same point in time and 

space 1"as not readily available in adequate supply an alterna tc 

plan was considered. To save substantial travel and manpower 

expenditures, and to provide exact dupljcation of test image spa­

tial relai.tionships, an experiment was performed duplicating orig­

inal color imagery on panchromatic film emulsions to provide com­

pleaentory black and white photos. Appendix I describes this 

experiment which demonstrated ,that black and white tonal values 

produced in the laboratory from color originals could not be made 

to match those i1cquired in fli.ght on panchromatic films. Since· 

it was felt that valid laboratory simulatio,ns could not be pTo­

ducecl without co:nsiderable develop• ent • t:be decision was made to 

proceed with the coap,rehen.sive· i:ugory search. 

Rep1rc,ductio1n of 111 11;e,1ec1ed iaagery was ecic,oapll.sbed. 

hy A.ADC .,. Paac.hraati~. fU.a wa:1: rep·roduced i :n the A.ADC 
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photographic laboratory and color film was reproduced under con­

tract by another co~tractor. In all cases precise quality control 

measures were called f;:,r to insure maximum imaljle quality of dup­

licate images. For the color t:ranspa.rancies ''maximum quallty'' 

was designated as nearest possible duplication '.)f density, tone, 

and hue. 

The scheme devised for the collection of stimulus 

imagery involved four steps of increasing refinement: 

(a) On-site screenirg at film libraries for gen­

eral quality, and general congruity of color 

and panchromatic images. 

(b) Initial target analysis at contractor'3 

facility to select appropriate portions for 

duplication. 

(c) Quality evaluation and detailed target and 

collection condition analysis of duplicated 

materials. 

(d) Selection of final test fra11es and constrcc• 

tion of scoring overlays. 

Since only oriainal iaa1ery was to be consldered for 

duplic.a,t.ion, it was nec::ess•ry to ~~reen aateri.als at ,their repos­

i.t;orH•• bec:11J1te ho,lder1 were relutiant to re.leas;e lara• quant i. ties 
., 

of: otia:lnal rtttrd,1.. PurtheT • ln se-v1eralL t;a,s•s it wou1ld have been 
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highl y lmpractical to ship the total coverage acqu ired for a 

giv en project. 

L:imit a t:ions posed by c ustomer resour c~s for color r e· 

producthrn and by common~sense eccrnomy required an Ln.itia.1 analy ­

sis of all rolls of film sent t o th e contracto r facl lity to eli~­

inate needless reproduction of material s. On the oth 2r hand, 

custodi.a.ns of the original i miagt' ry would release film only for a 

period of 30 deys or less. Sir1ce color reproduction was performed 

by another contractor at another l ocat ion , the bulk of this period 

was needed for duplication. I n no case was color film reproduced 

and returned for qual,ty comparison with originals in less than 

20 days. It was impossible. therefore, to perform a detailed 

target analysis prior to reproduction . 

Inmed.iately upon th .~ return of duplicated materials a 

subjective quality evaluation was made of a l l duplicate color 

transparancies by comparing them frame-by-frame with the original 

records.. Hue a1&d tonal values we·,•e carefully matched against the 

original film for accuracy of duplication. Brief descriptive 

evaluations were prepared for all duplicated color materials 

prior to returnin1 the orl.ginal film to its custodian. 

Detailed image analysis of all duplicated materials 

co•pleted the third step in test image selecti~n. Targets or 

taraet equivalents we·re annotated and enu•erated,. rough overlays 

were aade, and notes were re·corded on potential te:tt .\na tasks for 

each port ion o~ iuaery. Sel,e,cted i•agery was classified and 

• g 
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assigned a pos ition in predetermin ed co llec ti on c ond ition ma­

trix . 

The fin a 1 s t e p w a s t 'a e s e 1 et t ion or f nu, e s to i~ e u :rn d 

a s test materia ls and the designation with in tho se frames of 

target stimuli for which interpreter r ~spo nses would be measu re d. 

The chosen frames were then arranged into numbered test packets 

and scoring aids such as overlays and grids were constructed as 

appropriate. 

2.2 Results Of The Imagery Search 

The net result of the operations described &hove was to 

make it clear before the final step described above that the 

volume And variety of appropriate aerial imagery available to the 

Air Force was not sufficient to allow completion of testing in 

the form originally proposed. As the im.agery search progressed, 

it became evident that most of the imagery of acceptable quality 

fell within a very few blocks of the collection condition ma­

trices. For example, significant differences in times of. day, 

aspect angle, and field of view were not found in abundance, if 

at all, For in the category of vehicles, which were the most 

commonly imaged target type, only 20 of the 14.$ matrix addresses 

were fill~d by the end of the photo search phase. Other target 

ti.~atrice$ :had as few as si.x entries. 

Sp1ec .i.fical l)'I, 'the ima:gery was deficient in four ways: 

(l) 
' I I ,' • ' 

Vttry 1 i.ft 1e concurrentl)'•collected p,anchtdmat ic 
,,1 

entl cc,101 photo9raphy tUtlstod. A1so,, upon 
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exnminatlon, very little of the apparently com­

pareble !)anchromatic and color i.ma gery was, in 

fact, congruent or near ly so wi th r espect to t he 

selected tes~ parameters ( f ormat, target as pec t 

angle, target-to-background relations h i p , tar ge t 

i mage density and siz e , and t i me of collect i on), 

(2) Coverage of a suffi.cient variety of tac t ical and 

strategic military targets was lacking. 

(3) Comparable coverage of actual military taraets 

was not varied enough with regard to the selected 

parameters to fill the matrix and allow testing 

of the effect of change in particular factors. 

Variation which did occur was not system.atic . 

(4) Documentation of ground situations represented .in 

the available coverage was lacking in most cases. 

In response to the basic shortage of appropriate test 

photogTaphy. the approach to test design was reversed. Rather 

than continuir..g to search for ph.otogra.phy to fill the predeter­

• ined testing • atrix, it was decided to evaluate the available 

comparablt coverage and build a test based on its contents. 

To deal with the pattictalar iaaaery cleficieacies out-
' ' 

lined above . a nuaber of specific c·han1•• tl'~te aad,e. 

(. 1) As an al terna.tive to concurrently collected pan-
i I 

thr10 ... t:ic 1ad tolot ·lllaa:e1y (wh,lc:i •ould b• 

ll 

,, 
' ' 
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comparable in all respec t s) , a very rud i rr1enta T)' , 

bu t ope rat i ona l ly real isti c . compara bil i t y was 

su bs t it ut ed. Cons idera tion s of f i lm em ulsio n, 

a s pect angle and t i me o f co l l ect ion were dro ppe d, 

h ec.~ u se sign i.f ict nt vn r ia t ion s :i n t hese ar eas we r e 

Rl m0st totally lacking in the avai l abl e imag e ry. 

St re ss was l ai d on similarity of coverag e and com­

pa rable relationships between f ormat and the s ize 

end density of target images in both color and 

black-and-wh i te photcgraphy. In several ca s es 

where only desirable color imagery existed, efforts 

were made to have comparable coverage collected on 

a no-cost basis. 

(2) To overcome the lack of military target coverage. 

equivalent non-military targets were ~earched out. 

lhe judgment of equivalency was based on frequency 

of occurrence, image size and density in relation 

to format, and target-to-background relationships. 

A consensus in negaTd to equivalency was required 

among the experienced interpreters constructing 

th.e teJt. 

(3) Baca.use a classic test of tho lnfluence of pre­

de·t•nlined independent varia.bles was clearly l.11• 

p•ossible, the focus of the teet was shifted. ·,. It 

w:as dec.idcid to eap,haslze a variety o,f interptetat~.om 
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ta sks rather than variations in imagery character ­

ist i cs . Ima.ge·ry on ha nd was f ound to be su ffi ­

cien t fo r th ~~ pu rpo se. 

(4) Becaus e of the lack cf i rcund informetion on se­

lec t ed military ancl non-military targets, multiple 

analysi s of te$t imagery leading to a consensus 

interpretation was carried out. Bach piece of 

potential test imagery was analyzed by at least 

three interpreters. Only imsgery on which a con ­

sensus interpretation could be produced was in-

·cluded in the test. 

3y these m.easures there was constructed a test deemed, 

un.der the circumstances, to be extensive and incisive in its 

coverage of color reconnaissance probleas. 

3. TEST QESJON AND ADMINISTllATJON 

The types of problems presented to interpreters in this 

test program were determined by three conside?ations: 

(1) The baslt tasks which ••ke up the analyt.i.cal work 

of 1:n operationel interpreter. 

(2) The characteristics of co,lor iu.gei-y w-hi.ch differ­

•ntl•te it fro• panchr·oattic imagery and which 

would 11.ve r:lse to any 1ci••nta1.es or . dr:1•b•c: ks la 

Jt• u1e l,n•t••d, ,ot p1nchr·oM1,ic i• i1•r1. 
' , I 

I' ' 
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( 3) The content and cha :rac teri st ic s of the ava ila b 1 e 

imagery. 

:S .1 Qp~:rational Cons~derations 

The tasks which are the components of any specific 

photo-analytic assignment wer e defined for purpose ~ of t h i $ test 

as the following: 

(1) Searching for and counting recognizable target 

signatures. 

(2) Analyzing complex images and discriminating be­

tween like signatur~s •y o~servation, comparison, 

and mensuration. 

(3) Delineating boundaries not clearly defined by the 

characterjstic signature of the target. 

( 4) Plot ting items found in imagery on another graphic 

representation of the same geographic site. 

It was recognized that these tasks are rarely performed, 
' operationally in isolation from one another, but the effort was 

made to devise realistic test problems which would highlight 

each of the tasks and pert.aps illuminate the effect of the use of 

color imagery o,n its performance. 

3. 2 Technic;!;l CQinsid,! irations 

The characterii•t le of co1::or ph1otography •tlich .is •ost 

a·ppa:rent to the analy3t is, of course. the colo1r eaulsion.• ~ 
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ability to record target hne as well as value with some rl egree of 

accuracy. A second is the relatively coarser grain structure of 

color emulsions vis-a -vis panchromatic emuls i ons noTm&lly used 

in aerial reconnaissance and the lowe~ spatial resolution asso­

ciated with it. A third characteristic, relatively less app1rent 

to the analyst, but nevertheless important i n certain reconnai s­

sance situations, is the relatively higher illumination require­

ments of color emulsions as compa1·ed to black-and-whl te C!Jmulsions 

which restrict the light conditions under which acceptable color 

imagery can be collected. It was felt that, from the analyst 1 s 

po ! ~t of ~ie~•, the advantages or disadvantages a~cruing to the 

use of color photography would probably be traceable to these 

characteristics. Attempts were p,ade in designing the test to 

find situations wherein these characteristics would play an im­

portant part. 

3.3 Imasery Considerations 

Consideration of the characteTistics of the a·vailable 

imagery unfortunat3ly serv·ed to li• it somewhat the treat• ent in 

this · test of ·both analytical tasks and distinctive characteri1-

tics of color fillts .. Lack of long continuous saaples of capa.ra­

tive col.01r ancl panc:hroutic: iu1er·y pTecluded proble• .s i .nvolvinp 
, • 

the rapid scannln1 and plottina wo1rk characteris:tic: of iMecliate 

post-c:olle1ction operat1ona:l i .nteTpreta.ti:on. All prob'l•1s i .n­

Yolvecl finally,. rel•tlvely· cJ.e,tailed ~nalysi.1 o,f sull ••ount.s of 

fila. I.t : wa,• found allso1 tbat the1-re we're no acceptable sa• p1les 
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of film collected at other than optimum times of day. This pre ­

cluded testing of the effects of marginal target illumination. 

On the positive side, the avn.i lable imagery included a useful 

variety of target backgrounds. Though hoped - for records of sea­

sona~ changes over like sites were not found, the collection was 

sufficient to provide test imagery with a wide varie~y of natural 

and cultural settings. Sets of test imagery showing tactical 

military targets were in ,hart supply, but non-military "targsts" 

did appear which allow".:!d formulation of problems judged to be 

equivalent to those of the operational analyst working with mili­

tary targets. In additi0n, strategic targets were represented 

in adequate number and variety in the av3ilable imagery to allow 

some freedom of selection. 

3.4 Test Problems and Tasks 

It proved possible to derive from the various combina­

tions of backgrounds and actual or constructive targets a t~st 

consisting of eight problems, each representea by two typical 

tasks. The dou.bling of each type of problem served to provide 
, 

some che.ck of the quality and vali.di ty of individual \:asks, as 

well as to enla1.,c:e t .he base from which test data were derived 

and to make a varied and interesting test. For each task there 

was available comparable panchro.11atic and color photography suf­

f ic .ient fo:r stereo a,s well a :l aonocular analysi.s. A;tl problems 
I · 

and t :asks were exa•ined ca-re,fully in a prr.-test by t•o ex.peri­

enced i.nterpl'·eteTs. Revisiens in the utter• scop1e and tiae 
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1 imits were mad.e a .s recomm-ended by thtll'se· analy s; t s, The tas ks a:nd 

the c hara ct er i st i.c s of the photo coverage for eacJ, one are given 

in det& : 1 in later sections of this report dealing with the spe ­

cific problem s and the test results for ea ch, 

3.5 Te~ ti':_& E:nv:ironment_ 

Ea.ch test subject was g i ven the t.e s: t i.n isolat .~on . He 

was attended by a test mon i tor whose j ob i t wa s to present and 

explain tasks in random sequence, record subject responses to 

each, and. keep time. This arrangement served. to standardite both 

administration and data collection, to allow the subject closer 

concentration on the test imagery, and to ~horten overall test 

administration tim~. Subjects viewed all test imagery in posi­

tive transparent form on horizontal light tables. Viewing de­

vices used were standard 2X and 4X folding ste,r-,oscopes and 7X 

tube magnifiers. Measurement was done with . 0Ol.' seal es and 

ret.iclcs. 

!,. 6 Tp§t M,ihaist1'at*on 

The tE.'st was ad• ,i ,n,iste·red to twenty·•four sub:jectts. all. 

i• a.aery analysts ••ployed by Autoaetric/Raytbeon Coapany. Before · 

beginni.n.1 t~• test each sul1 ect filled out the subj ec.t l)io1-,·•p~y 

•beet inc!l'ded in Appendix A. ·G,eneral instruction,s f 'or the test 

were 11:ven, alona: witl a prelilllina:ry p~ol>lea 1t10 faalliarize the 

subject. wi.t .h te1tin1 and recorclln1 procedures.. 1h• 1btee,n tasks 

o:f: the te,,t proper were th•n pttesented in, carefullly r•ndo11ti1,ed 

01r!deT.. Type of f .ili• (co1or/pari¢:hroa•ti¢) t :o le vi.•••• in ••ch 
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problem and mode of viewing (monocular/stereoscopic) were also 

pre-determined to guarantee an even distribution of fi l m type and 

viewing mode for each subject and problem. If, for instance, the 

first task of a given problem was presented to a subject for mo ­

nocular analysis using color film, the same subject would later 

be presented with the second task for that problem and asked to 

perform steTeoscopic analysis using ~ancnromatic photography. 

Each problem situation was presented accor~ '. ng to the script in­

cluded in Appendix A. A standard time limit for each problem was 

stated. These limits were pre-determined to h~ moderately gener­

ous, and were used to make subjects aware chat time was a test 

factor, rather than to limit working time. Subjects were asked 

not to guess at responses, but to decline tu make a response if 

they felt image quality would not allow accurate analysis. ay 

design, all subject responses were made verbally to the test 

monitor, who recorded the data on the prepared form, which is 

included in App•ndix A. Data reccrded included order of task 

presentation, film type/viewing mode, subject responses, elapsed 

time for: whole problems and significant segments, and confiden-:e 

in response accuracy and/or completeness stated as one of seven 

levels Tanging from c011plete lack of confidence to certLinty. 

(Seven levels were propos.g.cl in order, hopefully, to avoid easy 

qu'1n.1tiiin1 o·f the response and possible bunching of responses 

a rou:nd CCIJDGn nuaer ical values . ) 

lS 
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Following the complet ion of all testingt the responses 

of each in terpreter were scored. Rew scores and scores adjusted 

for time consumpti.on were c,lkHlatc<l fer each tas.k. In addit:i.o-n, 

types of error s *- commission, omiss io n or failure to respond -­

were diff e renti ated . All these data, togethe r with th e niw te:S,t 

responses, were recorded on test sc ore sheets of the type i n ­

cluded in Appendix A and passed to American Institutes for 

Research for thorough analysis under suhcontract to Autometric/ 

Raytheon Company. 

4. TEST DATA ANALYSIS 

4. 1 Experimental Design 

Separate analyses were desired for each of eight types 

of reconnais sance pro•lems. Corresponding panchromatic a~d color 

ima1ery were a s -iembled for two different, but reasonably equiva­

lent, tasks per problem. This assortment of imagery permitted 

the ,He of a balanced incr:oaplete blocks exp,eri• ental design1 , 

with two two-level factors: Colo1r (panchromatic:: vs. color ima1ery) 

a:nd Vle,,d.ng Mode (mono vs. s tere·o) • 

Bach of tt:wenty•four s:ubjects performed the prescribed 

1 .. nterpre,tations fo,r al.l s1lxteen tasts • having been assign.ed ran­

doal:y, f.or each ta.sk, one of t 'he f,our possible co11bination.s of 

p,an•c,olo:tt 1nd aono, .. ·1terreo,., wi .in the fo,tlowiag constraints: 

1BTow:al.ee. I.A., :!
1
r91t1&

1
1

1
1 IIRi1Jr*!•ntatig9 1 !th Afe·r¼£•1 

jdi'tio:9, Bro,;,~.lyn.:Cbtaie.al Publishin1 Co .. ,. 1953. 
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each level O•f both factors wi~s em.ployed once only per $Ubject for 

the two tasks representing one of the eight problems; and across 

all subjects, each task was assigned equal numbers of the four 

factor-level combinations . As a result, for each of the eight 

problmns a .:rnbject was observed under both :levels of Color and of 

Viewing Mode~ but under only two of the four po.:,sible factor­

level combinations. In addition, the six!een tasks were presented 

to each subject in a unique random order. 

The design which was employed permits the statistical 

evaluation of the effects of Color and of Viewing Mode upon the 

obtained scores, by means of the Analysis of Variance technique. 

This evaluation is reliable at the test and problem levels. but 

not for individual tasks. Because of the presence of incomplete 

blocks in the design~ the effects of the interactior~ of Color 

and Viewing Mode cannot be evaluated. (The use of four equivalent 

target tasks per problem would have permitted a complete-block 

design with T$SUlting evaluation of these interactions, but th~ 

amount and variety of ava.ilable imagery precluded this approach.) 

' It should also b~ noted that, in the Analysis of Vari-

ance for the balanced in.coaplete blocks desia:n • the effect of 

factor interactions upon the data -- to the extent that they 

exist .. • is to p1rovid1e an over est t11a1te of "er:rorn variance. This,, 

in turn, increases the cortse,vatisa of the statistical tests of 

11&in fL.~to:r •ffects beyo,nd that whic:I is intended - • .i .,e,., 

d1tcre•:11e1 ta1 chance•~ of , obt11inln1 11tt1tistical ly sian.ifi.c•.nt 
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findings for an actual factor effect. 2 However, i n the experi ~ 

ment, there is no prior evidence to suggest strong interac tions 

of Color and View i ng Mode upon inter,reter performance, and t hu s 

it wa s expec ~ed that the mo s t detri~ental effect of the short­

coming in the design would be to mask out the weaker Color or 

Viewing Mode effects which, although statistically s i gnificant, 

would represent low magnitude d ifferences in performance scores. 

4 ·• 2 Performance Scoring and. Analysis 

Five methods of scoring recc:nnaissance performance 

were employed in this study. The scori;is were calcuh.ted separ-

ately for each of the sixtee:i1 tasks. 

follows: 

Terms employed in the scoring formulae w·ere defined as 

cpr • numter of correct possible responses for a 

problem 

error·, • nuaber of targ,ets mi 1sed in search pr.obltllls 

(erTors of omission); muiaber of • isidentifi­

cations and' non-responses in ana.lysis prob-· 

leas 

fa • ••fals.e ala1'11ls" - • nu,A.~be,r oif •isident ifications· 

i.rt sei•rc:h prob:le•s 

et ,., elap,sed t!l:•• fo,r ,,d,j ect p•1fo,9ance 
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at = maximu~ al lowed t ime for perfo rmance on a 

target area, 

The scores were: 

RYw Score c 100 x cpr - errors - fa 
cpr 

Adj us t e d Score "' Raw Sc o r e + 1 0 0 - (1 O O X e t ) 
at 

Accuracy Score = 

100 x number of correct responses made 
tofalnumber of responses made 

Completeness Score= 

100 x number of correct responses made 
cpr 

Speed Score • lCh) - (100 X ~
8
t) • 100 (1 - et) 

a1. at 

Subjects were required to express their confidence i n 

their responses on a seven-point scale ranging from A (none, 

guess) through G (certain). For the data &T'~•lysis, the~e scores 

were converted to equal-interval weights of values zero throu1h 

one. 1'he weights were· appl i.ed to, th,e basic raw~ adjusted ( raw 

component,). accuracy and completeness sc;ore;s, to obtain a parallel 

set of confidence-wei,a:hted a.cores. 'fhe use of co,nfide·nce weight ,s 

wa,s an effort to coap~J'lsate for t ,he unevold
1
able a·rtificia' ·1 • '? of 

• 
the expeti•en,tal s.lt:uation., in •b.icb subj oc::.ts can be expe<::\1d tu 

r ,eport more lo1w,•conf:id,enc111 ••teri,tl th.an in many ope'rational 11,jt .. 

u,atio:a.s. 
,, I 

'., ,.,! 

.. , 

• 

• 



• 

t 

':1.,, 
,';1 I 

s. ~MARY OF TESTING AND (\NALYSIS 

In the following pages the test nnd the test data are 

analyzed in detail. The first sections of this analysis include 

general information on the test and its findings. The succeeding 

sections each cover one of the eight problems of the test and the 

two tasks presented to subjects as typical of that problem. In 

each the problem and tasks are described and the findings listed. 

Then the reliability of the tasks, the validity of the collected 

data and the implications of the results are discussed. Each 

section also contains graphic representations of the findings 

developed from the figures inch ded in Appendix B, Test Analysis 

Data. 

s .. l General Informati.on 

Of the eight problems included in the test, the first 

four center on aspects of searching, and th~ last four on analy­

sis. The fi.n.al problea is one of target delineation, here con­

sidered a.s I\ special case of an.aly·sis. The search problem.s were 

d,4Uigned to fo-cus on co•ple·teness, minimizing a.nalyt ica.l work 

and que·stions of accu.racy. Iug,ery scales and taraet signatures 

••lected were such as to rt•duce target identif.icati,on erTors to 

the ain.1•11111. Therefore, accuracy was assumed, :ind on.ly those 

taraets repo,Tted in excess of the nuaber known to be pre·sent were 

scored a.1 er·Tors o:f co•.lssion. or •·•false alanas". The re·veTse 

was true of ·t .h,e 11Hlys.is pT1ob1e,as. P·robl.e• .s o!'. coapleteness w,ere 

ai,a:la.i.zed. ud 1q,estlo1s of ac.curacy und,ers,cor•d.. Tar11e·ts were 

aniftot•t•d an4 d,t 11lred :re1p,01111e1 ,pec:lfi.c&lly req-ueste,4 in ao:lt 

2J , 
" 



i: 

cases~ so dltferencts between accuracy and complotere~s tn the 

l!\na1y~lcal probl.r.: ms (4 through 8) are i.ndici~ti.ons of refusals to 

respond on the part of subjec~s who considcre<l the im agery in· 

adequate for the particular task. 

S. 2 General Finding~ 

Across the test as a whole, interpretation of color 

imagery was found to be significantly faster 1 statistically, than 

interpretation of panchromatic films. No ~tatistically signifi­

cant diffe1ences between color.and panchromatic interpretation 

were found in regard to accuracy and completen,ss, though minor 

differences in completeness, in fa,ror of color• were recorded 

(see Figure 1). 

Again considering the test as a whole~ no significant 

differences in any as~ect of performance were found betwe~n mo­

nocular and stereoscopic interpretation.. 

It is also worth noting that, ovetall, weighting of 

scures for subject confidence ht p,erform.ance brought about no 

siaai.fica.nt shifts in relationships between. the types of inter­

pr,:tation 'Compared (.see Figure 2 and Table I l). 
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Sl.1MMARY OF Sil GINl PI CANT DI IP'JllB;ltEl',ICES, 

TAILE II 
VIEWING MODE EFFECTS 

Mono Stereo 
Sc.ore Mean Mean Diff. f Ratio -- ....._,_ . 

Adjusted -
Basic 95.44 81. 01 14.43 4 • 2 78 2 

COLOR EFFECTS 

Color Pan 
Score Mean Mean Diff. 'F Riii.tic 

Speed -
Basic 1,a 37.51 32.69 4.82 4.3428 

Adjusted -
Basir. 127.37 107.67 19.70 5.0492 

Conf. Wtd. 104.66 83.85 20.81 s. 1 s·og 

Comp. -
Basic: 82.62 72.57 IO.OS 4.0316 

Conf. Wtd. 59.74 4~.33 11.41 4.1282 

Adjusted -
Mean 101.,s 92 ,si 15.53 6.5S42 
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5. 3 
I 

Problem l_ •. _S_e_a_r_c_.h_: __ H __ i_
1

g_h_Target Dens i t}'./Urban Back -

Ground 

Th i s p r obl em wa s one of fi nding many targe t s of one 

type aga ins t an u rb an /suburban background and count i ns them 

ac cura te ly . It f ocused on th e :i nf lu enc e of f i l m typ e a nd mode 

of ana l ysi s on t he or derl i nes s , compl e tenes s and speed of th e 

search oper a tion. l he analyt · · l aspect s of t he problem were 

reduced to a mi nimum by direct ing the search towa rd a si ngl e , 

eas i ly-recognized target type wh ic h appeared many t i me s in t he 

imagery at a scale moderate in relat i on to target s i ze. The 

background was characterized by the broken geometric patterns of 

line, tone and texture typical of culturally developed areas. 

5.3.1 Task 1 

The subjects wera asked to find and count all the hard­

surfaced aultiple-vohicle parking lots imaged in vertical cover­

age of A.nn,apolis, Maryland at a scale of 1/2\),000. Seven 9" 

fra11es of either pan,chromatic or color imagery were p,resented. 

Both films covered the sa• e ta~get.s on nearly congruent flig,ht 

1 ines, so coveraae was coaparati ve, ex.cept for m.i ld seasonal 

cha1n1es which were judge,d to be insignificant to test target 

interpret at ion. Twenty-£ i ve targets were imaged, a.nd the subject 

was asked to report each ten as counted and a fi.nal total wi th5.n 

20 m,inutes. Tara,et counts and re,porting 1! uaes were recorded. 

alon.g with the S\llje1c.t • s eonfidlenice in the coaple·teness o.f b.is 

f ,ina:l c:,ou:nt. 
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5 • 3 . 2 Ta$k. 2 

The subje,ct:s were asked to c:ount self"propelltd ve.ssels 

larger tha:n tugs shown in verticle cov·e·Tase of the harbor of 

Bayonne, N-ew Jersey at a scale of 1/165,000. Three 70mm fra;mes 

of either panchrom!il.t ic o!' color imagery were examined by the sub~ 

jects, but the test area was that covered by the center fram~ 

only. The samples were collected concurrently. Forty~six tar­

gets were imaged. The subject w.s.s asked to count them in groups 

of ten and report a final count and his confidence in its com­

pleteness within 10 minutes. 

S.3.3 Findings 

At the problem level, no statistically meaningfu:i dif­

ferences in performance were found in comparing basic me.an scores 

of pan and color or mono and ster·eo interpretations (see Pia;uTe 

3). Confiden.ce-weigh,ed mean scores paralleled basic aeans very 

closely (see figure 4). N;o rev•rsals o,ccurred. 

5.3.4 Dlp<:ussion 

Thou1h the test data is not reliable below the problea 

let~el, it 1hould be noted that • inor l'e-Yersals between c.:olor and 

pan analyses were r·ecorded in the results of Tasks 1 a:ncl 2. One 

ca\lse of this 11ay he•• bee• t••• poor:e, ~µa.1 i ty C1ll1in:l.ness) of 

the, saall.er scale· T••-k 2 color •aa1•111 ••· cio••T•dl to• the 11••• l 

ima1:ery. Howevier, ·, :,._ v:a .1.:tcliiy of neiitheir ta•lk ••~eel: 1lp J,>e 

ha11•e4. v,, .fy hiah ••1m acu:vricJ 1co1t ,•• ••r th•· ~••it •~~ . pl'••·~•: 
l•tl,1: ••d , •• cl,1tene:1:, 01f ' .,.q , ••. •41 ,,:,-pl•titM,••~:,~q~•:•i 
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:ilndicate that the ta.sks functioned as desi.g:ned. Co~fidenc:e 

seemed to reflect actual performance fairly accurately in both 

tasks. 

It may be specul,ated th.at, because the urh.an background 

of the imagery in this problem was broken in pattern, color clue, 

offered nothing useful to the analyst or perhaps operated as a 

mild confusion factor ju his attempts to separate targets from 

ba,ck.ground. 
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S. 4 Problem i. Sea:rch: Low Taraet Dens i tylU~ban ••c'k ... 

&.round 

The primliiry wor.k in this problem was :finding rare or 

isolated targets in an urban/subuTban environment. The targets 

were easily recognized and well-imaged so that difflc~lty of 

identification was minimized. The object was to measur~ the 

thoroughness and speed of the search ma.de using each of the test 

films. 

5. 4.1 Task 3 

The subjects were askec! to find and count seven dif­

ferent target types in the area of An.napol ls, MaryJ and. 'The 

imagery consisted of f •ourteen 9" vertical panchro• at ic fra• es or 

ten. 9" vertical color fra•es, 'both strips at a sc.ale of 1/40,000·. 

Flight lines were near-congruent, so the i • a1ery was coa:parable 

except for minor seasonal var.iat.ions. A total of eight target~ 

were iaa.at.d ir, six of the seven categories requested, the one 

category not repT'esented kav.ing been added as a confusion f .ac.tor. 

The cateao,rietlo included. Nike .s :ite·s, underaround storaa• ar,eas. 

a:nd. c11'Y d1ocks aaon.r other tar1ets of like size. A sl• ple ·recoa­

nition key was d~ stributed w;h.ic.h $h.owed salient fe•tu..res of the 

reques,ted tarae,ts ., 1'1:r1et counts i :n all ca.teaori.es we1re r•ct.rcl•d 

1lon11 1d th t•ple.t :.;.Gt:s11 c•nf~ .. tt~nce 1 r•~d .,., a.tnut•:• ve·re al.lowed: 

for cnpleti~. 
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minutes all road, stire1t amd h.ighwa:t tonstru,,:tion .si!tes shown ilm 

vertical coverage of a suburban area of Ssn Francisco at 1/40
1

000 

scale. Tw(llVe frames of concurrently exposed 70mm p~rncbromait:ic: 

or colo-r f:ilm made up the test !'lam1,1c, Eight t~lrgets were ima.a:ed. 

Test mo111 i tors recorded each subject I s t,ota 1 coun.t, elapsed t i.m.e 

and confidence of completeness. 

S. 4. 3 Findi~s 

Mean scores at the problem level showed very similar 

results for p,an and color analysis and mono and stereo viewin,g 

of the problem imagery (see Figure 5). No statlsti.cally signi~ 

ficant variations o,ccurred. The very minor differences whi,ch 

were recorded w,ere further dqp,eried when scores were weight ,ed 

for confidence (see Figure 6). 

5,4.4 Discus,ion ---
As in P·robln l ., it ••Y be that the broken urban back .. 

ground reduced ,thit 1i1nif 1.eance of color i.n finding targets with.­

out uaique color $l1nature1. 

The re,latl.on.ships ber·wec:n 11e,•11s for the v1riatle1 wt th·­

in each rllask wero 01,01,,ely parallel to those for th• prohle• ov,,, .. 

•Jl, i.ndicatina that tiht ladivlidua.1 t•sks were Ttltablt. Howefer1, 

sub:j1•~1t• d.id aoticeably less1 well oa .a,,ll. asp1et1 of Task 1 3 than 

Tis~ 4, r 1•1•rdles;1 o~f f:i la type or aode o,f an,-.1y1i.•. Li,~ewi,,e, 

c: 1on1tl.4,1nc, f:'- c1oapltt1ea111, wia1; lower •,c.110,1• al J va.1i,Jble1• for 
I 

·t11:~ J tl• T1,1,k. • ,, thau1ll -..M•c•s11rl:ly .u,. Th~,• 101wer P•tfOf* .. p.~~),~~:i.~.,. i.,~~ CQ.flcl:t~i~1 
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tha.t T'a.s,k l iavolved $tW·t ·ra l types of ta.:rget1 wh:ile Task ,4 im " 

volved o~l:V orn,e. Task 3, therefore~ may have da~nanded mo-re 

skill and background than Task 4, or may have caused some con­

f u s ii on b Y' :i. t s re 1 a. t 1 v e c om:p l. e .x i t. y .. 
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s. s Problem 3. Search: J!!.K~ Target DensiY,/Rural Rack~ 

Ground 

This problem was parallel to the first search problem 

(S,?) above) in that i.t involved finding and cot1nting rr.any targets 

o~: an easily - identified type. Agaii, the primary object :ive was to 

t ~s t the orderliness, completeness and speed of the search per-

formed, However, the background i.n this case was rural, charac • 

terized by the more 0rganic patterns 0£ line, tone and texture 

typical of relatively undisturbed n r:1.. tural topography and gl'ound 

co ve r. 

s. s. I. Task S 

The assigned task was to detect and count all sampans 

imaged in forty-eight frames of 71,rnm ver t ica 1 photography cover­

ing a canal village in Southeast fl :':,:la. The panchromatic and ~olor 

imagery was flown concurrently at a scale of 1/2, 500. Pift,·-four 

sampans were imaged. Subjects were .asked to report ta:·gets in 

group3 of ten, a fina: count and coafidence in its completeness. 

Twenty-five mihutes were allowftd for the searct. Monitors also 

recorded elRpsed time at each report of ten targets and at the 

final report. Because cf the large photc scale and the ~impli­

city of the target, it was assumed that the number of false tar­

gets reported would be insignificant. 

S.S. 2 Task 6 

Subjects were asked to detect and count within 15 min­

utes al 1 transm!ss i. 1n 1 ine towers imaged in coveraae of a rurz.l 
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are~ near SRn Francisco. One hundred and nine targets were i na 

eluded in the t9st imagery. lath panchromatic and color imagery 

samp 1 es cnl'lsi st f!d of twelve frames of 7 0mm vertical photography 

colle;t~d concurrently at a scale of 1/40,000. Again, targets 

were reported i n groups of ten, and the task was completed with 

a final count and a statement of conf idence in its completeness. 

Elapsed time was recorded at eac h r~~ p<nt. Becau se of the unique 

character of the target and the rura l background of the imagery, 

it was assumed that only an ins i gn i ficant number of f als e targets 

would be report e.,~, 

S. 5. 3 _Findings 

Both basic and confidence -~1ighteJ mean adjusted scores 

indicated a statistically significant Uff-.!·t·ence in fav or of 

color film analysis. The mean adj~!ted score for color a nalysis 

bettered that for pan analysis by approximately 251. Basic mean 

scores £'-)r completeness showed a near - significant advantage for 

color analysis which became significant when weighted for confi­

dence. Minor advantages for color analysis were also recorded 

in basic and confidence-weighted mean raw and speed scorP-s. Mean 

scores for mono and stereo analysis showed very little difference. 

5,S.4 Dfscu,sion 

The advar1t21• indicated for color analysis may be due 

to the fact that tar1ets in this problem were ima1ed against 

natural background which was rtlatively hoaoaeneous in comparison 

to the backaround in Problems l and 2. In this context, color 
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clues rni,ght be exip1t ·cted to be mote distinguishillg. It is illlt,er ... 

estin,g to note that the adva.ntages for color film shown. at the 

problem level were carried through both tasks, and were magnified 

in Task 6 where th~ background ~haracteristics were most uniform. 

Sec Figures 7 and 8, 
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s., P}"gblem 4. Searc.h: Lt.1w Tarse~.E.!J.!y/Rural Ela.cf" 

ground 

As in the second search problem (S . 4 above), the sub­

ject was to find rare and/or isolated targets. In this case, 

however, the background was rural and primarily natural, rather 

than urban and cultural. Selected targets were easily identifi­

able and well-imaged, so that success depended primarily on 

thoroughness and speed, rather than analytical skill. 

5. 6. l Task 7 

Subjects were given ten m.inutes to detect and count ,ill 

military vehicles shown in test imagery covering a l i ghtly wooded 

m~neuver ar~a at Camp Drum, New York, during a late winter armor ­

ed ex~rcise. Panchromati ,.: imagery consisted of four 911 vertical 

frames at a scale of 1/1,000 on which an area of interest (a plot 

of color photo coverage) was outlined. The color sample includ,:d 

three S" frames at a scale of 1/10,000. Coverage was very nearly 

comparable in time, but not in line of flight, nor scale, as 

already noted. ~owever, an approximate balance of target image 

density -- the relation of target image size to image field -- ­

was maintained. Nine targets were imaged. MonitoTs recorded 

total counts and elapsed ti11es, plus confidence levels. Reported 

targets were che,cked for accuracy of interpreta.t :u. on. 

S.6.2 Tas\ 8 

Subjects were ast,d 1:0 detect and count all water buf­

falo imaged. in coverage or a Southeast Aaia v111age at a 

scale of 1/2500. 
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Ten minutes wer~ all,:rwed far the search. The test samples were 

stri;;,s of forty-eight frames of 70mm film collected concurrently. 

While this imagery was also used for the count of sampans in Task 

5, spot checks of subjects indicated no significant carry-over 

from one task to the othf>r. Monitors checked reports -for "false 

alarms' 1
1 then recorded total counts~ elapsed time, and complete­

ness confidence level.s. 

5.6.3 Fi~dings 

Considering the pr0blem as a whale. no stati s tically 

significant differences in mean scores across test varia bles were 

found. Minor <lifferences in favor of monocular interpretation 

and panchromatic imagery were shown in the basic raw and com­

pleteness mean scores end in favor of stereo interpretation and 

color imagery in mean speed scores. These contradictions nearly 

cancelled one another in the adjusted mean scores. Mean accuracy 

was uniformly high &cross all variables in keeping with the de­

sign of the problem (see Figure 9). Confidnnce-weighting of 

basic mean raw and completeness scoTes reinforced the minor dif­

ferences slightly (see Figure 10). 

5.6.4 Dh,cussion 

Bxa• inati~n of aean scores at the task level shows that 

a wide divergence between tasks was masked when problem level 

mean scores were compiled. The taslc: mean scores aqree with one 

another on.ly in showing u.niforaly hia;b accuracy a(..toss all vari­

ables and sli.ght bias in speed scores :.n favor of stereo viewing 
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and color intaijery , Oth,carw:ise Task 7 me·an sco,res sh.ow a strong 

b~as for monocular viewing and a strong~~ one for pan~hromatic 

film1 while Task 8 mean scores show the op~osite to a somewhat 

more modentte d,egree. Recons.iderat:ion of test material$ in light 

of subject performance leads to the speculation ttat Task 8 was 

the more reliable of the two tasks and probably yieldbd more 

volid indications of the relative merits of the test vaxi a blesr 

mainly because its imager) samples were rollected concurTen:ly. 

Conversely, test data would seem to indicat! that in the selec -­

tion of test imagery for Task 7 the attempt made to balan~e scale 

differences by maintaining an approximate ratio of target image 

si.ze to overall imagery fi;ild did not succeed, and that the test 

~a~ Liased in favor of the larger scale panchromatic imagery. On 

this be.sis, it would seem tt,at the problem results are of ques­

tionable value . 
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S . 7 Problem S. A;ui!.l'._!i s: Tal'se t De ta.i.1 D1 i.sc ri.m i na.t ion 

Thi s problem was one of an~lyting details of selectad 

co~plex target images and determining or inferring specified 

i t ems o f tar g e t in f o rm a t i an . The t a r g e t s ea r c h w h t c h i s no rm.~d l y 

part of operat ional interpretation wa s elim:in r ti:Hi bv u1.nott~t:int 

t a r g e t s on t he t e s t 1 mag e r y . I n t h ;;1 t d c :c; i r e -1 1 t b n, :-; o f t xr g ti t 

:i.nformation we re ('Xtracted on n:q uest , thu ana l y.!-.is 1~·11:s ( ! OS(!i ly 

~:o n.troll ed r:rnJ focused almo s t ex:clusivel r -JP tht\ illt~i:",:)r ~· tab1 lit:y 

of :imagery deta .i.l. lnforn1a tion was req1.a·sted in onie" c f i.n ­

c-r easi ng dif f iculty, based on the f j neni:> ss of <ietn i.1 t o be 

analyzed, which approached trnd in some cases tixceeded the -.11 ppar• 

ent resolution limit s of the te st imagery. Selected turgrts were 

types with wl,ich the interpreters had some famdiaTity, and 

briefings designed to eliminate individual differ~nce s in target 

knowledge were given p7ior to each task. 

S. 7 1 Task 9 

Subjects were asked to analyze imagery covering five 

~rirl~~s in the Annapolis area and to answer as many as possible 

of seven questions ahout each. The questions, asked in an ascend­

ihg order of difficulty, concerned hridge use, construction and 

size. Up to thirty minutes were allowed for the task. Film 

samples t'iere compi:-.:.rable strips of 9" vertical photogra.phy at a 

seal~ of 1/20,000. Twelve frames were included in the panchro­

matic sample aud eleven in the color sample. The bridges under 

question were a1~not,tted on eRch sa:inple. Monitors recorded eacb 
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r esponse ,, t he subj ect Is confidenc.e :in i t s acn.n <1r:. and elli.1.p!:t1~d 

ti me at Bach res ponse . 

5 ,, 7 . 2 't'a.sk 10 

Suh j e ct s we re re q 1 d . r C' d t o !:J. t: u <l y and i J e n t i. f y spec i f i e d 

(o mp o n(~nt::1, o f t l,e llr oo kl yn Navy Y1lrd i maied i n 1/40 , 0 0 (l sca l e 

v .: n l.cal phon:is. They were 1;1s ked fir.s t to ch oose a.mong s ,e ve r a l 

1l l. tl!'r n at:h' t) i de :nt ,; fi cati ,ms i'. nr each of t welve i n s t a ll 1:1tions 

wi.th :i n th e yHr d, an d th en t •:1 .i.d~rnti.fy a nd cou nt t he v a riou s t ypes 

o f i:.: r u. n t~ $ i. n t h e y a r d . Kc )' s w c r t3 p :r o v .i d e d [ o r b o t h pa r t .s o f t he 

tas k a n d e xp lannt lo ,u ()f sh:i py a r d o pe n1t inn. s in th t, a bstrac t we r e 

gi\ en on r ~qu est. Twent y minu t es . exc lu s ive o f briefing time, 

were a ll owed fur th e pro bl em . Ea ch fi lm sample co~sisted of 

thr ee 7 0mm fr ames. Samples were co llected concurrently . Mori-

tor s re co rded each identif ica tion a long with respons~ time and 

accu racy confidence. 

5. 7. 3 fir.dings 

At the problem level, both bas i c an•i confidence-weight~d 

mean adjusted scores showed a significant difference in favor of 

color analysis. The difference in favor of color analysis was 

also shown si.gnificantly in 'Hui.c speed score '. and to a min~r 

extent in all other score;. Monocular viewing ~ks significantly 

more ef feet i ve tha.n stereo viewing in confidence - weighted mean 

adjusted sco.es, and show~d a minor advantage in all other scores. 

No reversals took place when scores were weighted for confidence. 

See f i gures 11 and 12. 
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S. 7. 4 Discussion 

The advantage of color film in overall performance 

(see Aean adjusted scores) was due very largely to its speed 

advantage, thou~h color film also showed a slightly better over­

all error rate (see mean raw scores). In that color film showe<l 

some degree· of advantage over panchromatic film in al 1 a spec ts 

of scoring of both tasks making up the problem, it would seem 

that the problem level results were reliable. 

The results which showed significant overall super­

iority of monocular viewing over stereo viewing at the problem 

level may be somewhat less reliable, in that the task level basic 

scoring showed very mixed results in regard to the effects of 

viewing mode. At this level, monocular viewing showed a marked 

advantaie over stereo viewing only in the speed and adjusted 

scores for Task 9 (detailed analysis of bridges), which presented 

no particular need for sensing depth or height. 

Subjects seem to have been somewhat optomistic in stat­

ing confidence in their accuracy on this problem. While accuracy 

scores showed an error rate of approximately 301, confidence­

weighting discounted scores only about 201. It is worth noting 

that this rate is a composite of a very high confidence in per­

formance on Task 9 and a more accurate, but still high, confi­

dence estimate on Task 10. The disparity between problems, 

which crossed all variabl~s, is aost probably due to the wide 

difference in imagery scales betw-.en the tasks. 
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On the other hand, the completeness scores in the 701 

range indicate that subjects failed to respond in a significant 

number of situations. In Task 9, failure to respond was com­

pletely voluntary, in Task 10 it was largely due to failure to 

detect and identify all the cranes within the shipyard complex 

analyzed. In either case it indicates difficulty in completing 

the required work which would seem to discourage high confidence 

estimates. 
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5.8 Problem 6. Analysis: Single Target Identification 

The core of this problem was differentiation, by close 

analysis, of targets of a specific category from the remainder 

of a broader category. The desired targets were distinguishable 

from the larger field by easily recognizable signature details. 

Imagery scales, however, were small in relation to the size of 

these crucial details and very close observation of the test 

imagery was required. 

S. 8. 1 Task 11 
Using the same Southeast Asia village film samples 

examined in Task 5 (5,5,1 above), the subject was asked to re-

examine the sampans previously detected and determine how many 

were manned. Twenty minutes were allowed for thR analysis. 

Samples were concurrent. each consisting of a strip of forty­

eight 70mm frames at 1/2,500 scale. Subjects reported each 

group of ten found, a final count and their confidence in the 

accuracy of their interpretation. Fourteeen manned sampans 

were imaged. 

5.8.2 Task 12 

Subjects were asked to analyze the vessels detected in 

Bayonne Harbor in Task 2 (S.3.2 above) and count all ttose show­

ing open holds. Twenty cinutes were allowed to find the eight 

vessels imaged which showed this detail. The imaae~y samples 

were concurrent, each consistina of three 70. :ra• es at l/lbS,000 

scale. It was recognized that the scale was extreaely small for 

extraction of the required t~foraation, and subjecti were reainded 
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that they might decline to respond if they felt the imagery 

could not sustain the required analysis. Subjects were instructed 

to report targets in groups of ten, a final count and their con­

fidence in the accuracy of their interpretation. 

5.8.3 Findings 

No significant differences were found in any asp~ct of 

this problem. Performance with monocular and stereo viewing were 

very similar in both basic and confidence-weighted score~, though 

very minor reversals took place betw~en them. Except for speed 

scores, where color analysis showed a very slight advantage, pan­

chromatic analysis showed a minor advantage in all scores, both 

basic and confidence-weighted. See Figures 15 and 14. 

S.8.4 Discussion 

Problem level results masked striking differences in 

all aspects of performance between Tasks 11 an1 12. Task 11 

mean scores showed approximate equality between the view:ing 

modes and a modest advantage for color film in speed and overall 

performance. Task 12 mean scores, on the other hand, showed a 

modest advantage for stereo viewing and a pronounced advantage 

for panchromatic film. In addition, Task 11 mean scores were, 

overall, much higher than Task 12 aean score~. For exaaple, 

while the average of • ean raw scores for Task 11 was about 90, 

the avera1e of Task 12 • ean raw scores was about 25. This dif­

ference was accentuated by confidence-wei1htin1 . 
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This disparity is apparently traceable to $Cale dif­

ferences between the sets of imagery - - 1/2,500 in Task 11 and 

1/165,000 in Task 12 -- and may be indicative of a basic consid­

eration in comparing panchromatic and color films in aerial · 

reconnaissance. When scale is large in relation to target size, 

as in Task 11 and Task S where the same image is used, there is 

a ten1ency for color imagery to allow faster interpretation. 

However, when imagery scale is small enough in relation to target 

size to put the required information near the resolution limits 

of the imagery the situation is reversed, largely because any 

benefits that may accrue through the presence of color clues tend 

to be more than offset by its lack of resolving power when com­

pared to fine-grained panchromatic film. In support of this con­

tention, it should be noted that, while in Task 11 •11 subjects 

responded under all conditions, in Task 12 the "no response" rate 

rose sharply, but more so for color than for pan imagery. While 

the "no response" rate for color imagery was 76\, it was only 

661 for panchromatic imagery. 
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S.9 Problem 7. Analysis: Multiple Target Identification 

This problem involved specific identification of se­

lected targets within the same g~neral category. Annotated tar­

gets were ideatified by analysis and categorization of details 

common to all. No target search was required. Details which 

served as a basi~ for identification were imaged, at best, at 

small scales in relation to size, and in some cases were beyond 

the apparent resolution limits of the test imagery. Details were 

analyzed in order of increasing difficulty by groups covering all 

targets before decisions on individual target identities were 

called for. Keys leading from detail analysis to identification 

were provided £or this last step. Success depended upon inter­

pretability of target image detail, and analysts were encouraged 

to decline to continue the analysis if they f~lt the image quality 

would not allow it. 

5.9.1 Task 13 

Subjects were asked to identify the class of each of 

eight submarines by determining four key details in regard to 

each as imaged 1n 1/40,000 scale photos. The imagery samples 

~ere concurrently collected and each consisted or tour 7DDDD 

frames . The details ·to be determined were hull type, conn­

ing tower position, hatch openings, and ler.gth. A key 1dent1-

ty1ng submarine classes by these details was provided to aid 

in tinal claae1t1cat1on. Monitors recorded responses, 
\ 
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confidence in the accuracy of each and elapsed time for each 

response. Time allowed for the analysis was thirty minutes. 

5.9.2 T~sk 14 

Using 1/40,000 scale photo~ of LaGuardia Airport, New 

York City, subjects were asked to identify ten aircraft on the 

basis of wing type, number of engines, engine type, and employ­

meht on the field. Each of the foregoing items was determined 

for all aircraft before final identification was made with the 

aid of an appropriate key and mensuration. Thirty minutes were 

allowed. Imagery samples were concurrently collected and each 

included five 70mm frames. Monitors recorded all respons~s, an 

estimate of confidence in the accuracy of each and elapsed tiae 

at each response. 

S.9.3 Findings 

At the problem level, scores for all cases of the test 

factors were very similar, whether basic or confidence-weiabted. 

No statistically significant differences occurred. nor did con­

fidence weigt .. tina reverse any of the ainor differences shOWll. In 

every aspect of the problea. cdparison of basic and confidence­

weiahted scores indicated that aean confidence was found to be 

hi1h in r~lation to perfo111ance. See Pi1ures 15 and 16. 

5.9.4 Dt1su11iqn 
Once a11ain. r•~ult~ at the p1roblea level daaped out 

soae ainor difltre,nces l>e-t•••n tesu1ts at the tast lelrel. tn 

this ca••• while Ta,,k 13 (suhatlne tn11,-,11) retult1 1howed a 
1 , 
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PROBLEM NO 7. ANALYSIS: MULTIPLE TARGET IDENTIFICATION 
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small, but consistant, advantage for panchromatic film; Task 14 

(aircraft analysis) mean sea.res showed a minor advanta1e for 

color film in all aspects of scoring. This reversal was probably 

due to differences between the particular task situations. In 

Task 13 there was very little hue difference between targets and 

background, so color ima1ery offered no unique advantages, and 

its lower resolution made it somewhat inferior to panchromatic 

imagery in the particular case. The reverse was true in T•sk 14, 

where some hue differences separate taraets from background and 

tbe color film thus offered an additional clue not included in 

the pan iaa1ery. The incidence of failures to respond tends to 

reinforce this analysis: in Task 13 instances of failure to 

respond nuabered 37 for panc,,r~• atic fi.la, 66 for color fil•; 

while in Task 14 instances nu• bered 80 for panchro• atic, only 

25 for color fil•• 

As in Problea 5, however, these substantial "note­

sponse .. rates, and the reversal between tasks, wre recorded 

alon11lde uaifora confidence in accuracy, which••• so• ewhat hiah 

in coapari101l to perforance. 
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5.10 Problem 8. Delineation 

This was a problem of categorizing specified superfi­

cial features within a sizeable rural tract according to a 1iven 

system and determining boundaries between categories. The fea­

tures analyzed were generally familiar to the test subjects, and 

the systems of categorization were self-explanatory. Thus, the 

problem focused on the effectiveness of each film type in pro­

viding clues for boundary delineation. 

s.10.1 Task 15 

Subjects were asked to study 1/40,000 imagery of a 

tract of rural land near Bennettsville, South Carolina and deter­

• ine the type of ground cover predoainatina within desianated 

squares of an overlayin1 arid. Si.x cateaories were considered, 

and fifteen ainutes were allowed for the analysis. No responses 

were recorded until the subject indicated he had coapleted a 1en­

eral analysis. Suaples were conaraent and consisted of three 9" 

vertical fraaes each. Monitors recorded eiahteen respobses, 

accuracy confidence for each and total elapsed tiae fbr the pro&t 

lea. 

s.10.2 Task 16 

Subjects wete asked to up around cover type• within 

another rural tract near leanett1Ylll•, South Carolina in sis 

cate1ories. Thirty alautes weTe allowed for cOllplttlon. Nlpflq 

accuracy was tl•• .. ,wt•4' hy apjlyina a ,rt.cl to t.l• ap ancl 

• 
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selected squares. Samples were con1ruent, each consisting of 

three 9" vertical frames at 1/40,000 scale. Monitors recorded 

mapping time, twelve responses and accuracy confidence for each. 

5.10.3 Findings 

Mean scores of all types were very similar to one 

another at the problem level, except for the case of basic ad­

justed score for film type, where color analysis showed a ainor 

advantage. No statistically significant differences were re­

corded. Confidence-wei1httn1 caused no i• portant reversals 

between test factors. See Piaures 17 and 18. 

S.10.4 Discussion 

Minor reversals in various aspects of scorin1 took 

place between Tasks 15 and 16, but results were si• ilar enouah 

to indicate that both tasks functioned as desiped. The lack 

of a clear advantaae for one fil• type or the other uy be attri­

butable to the fact that no strona hue difference• nonaally exist 

between the around. cover cate1orie1 which wtre 4tf.f•rentiate4, 

so that color clues were not crucial. At the•••• tlae, the 

details of fora beina analysed were not so nall in 1cale as 

to ut.e the better resolution of pan fil• decisive. 

Throuahout the problea, confidence in accuracy was 

untfonaly hi1h•r than was Ju1tiflecl by actual perfonunce. There 

were no ln1tance1 of failure to respond.. 
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PROBLEM NO 8. ANALYS!S/DELINEATION: MAPPING 

BASIC MEAN SCORES 

so 75 100 125 150 

RAW 

ADJUSTED 

ACCURACY 

COMPLETENESS 

SPEED 

FIGURE 17 
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PROBLEM NO 8. ANALYSIS/DELINEATION: MAPPING 

CONFIDENCE-WEIGHTED MEAN SCORES 

SU 75 100 125 150 

RAW 

ADJU~TED 

ACCURACY 

PIGURE 18 
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6. CONCLUSIONS AND RECOMMENDATIONS 

It appears that the test was valid and produced re­

liable results. Recognizing the limitations of the test, extra­

polations of the results to real reconnaissance situations arl, 

nevertheless, possible. The testing proaram'yielded no com­

pletely unexpected results. In particular, the test revealed no 

qualities of color film in reconnaissance applications which 

were not previously speculated upon. 

Neither color nor panchromatic film displayed a co•• 

• anding advantage in aerial reconnaissance, either generally or 

in relation to specific tasks. However, such modest advantages 

as 111ere found were all in favor of color fila. These advanta1e1 

were not of such a magnitude as to indicate an i~ediate shift 

in reconnaissance techniques. Rather; they indicate that color 

photography • ust be seriously c,tmsidered by reconnaissance plan­

ners. That is, in choosin: between fil• s po11lble 1alns fro• 

color fil• use au1t be welshed a1ainst additional co1ts .in li1ht 

of the i• portance of particular • issions. 

Specifically. the test indicated the following in Te• 

1ard to the usefulness of color fila in aerial Teconnaissance: 

l, ' 1 'I 

.. ' ,· ti 
I 

(1) Use of color fila instead of panchroutic aay 

speed interpntation by approxlaately 151. 
'I• 

(2) Use of color flla 11ay re1ult in 1liahtly lower 

erro·r C•i•••cl 1ar11t) rat•• ln •••rchlna 
ill, 

61 ''•' 
') ' 

,, 
,• ,,:i' : ·,1! i'11 
'1,1 ' ,, I , !, 1 
if' I ',I• ,, 'I I t 
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1
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1·,,,,· l',r' Ii ,I, 
I 1,, '!' Ill 11 1' 

• . ... - • '"' , " ·" . ·1~11wi ,., .,,, , . • , 1;. ·1.i- ,1~l· '\1111 , ,,.11111 • 
j • • . , .. ., J ,, ~· . •11 ~ 1,. ~ tll1 ' ' ' Pl it 11 ii 'r I 

1 1t . u 1 .. : p • • •~.. , • ., ., • 
11 

· 1 .. ,., ,~JJ .i •I ,J1 

·,,111•1 11I' ' rl:', • ,, • • '' , " '/ ~OIi'• :l[i 
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operMtions. the de1ree of reduction being most 

directly related to the difference in hue between 

target and backaround. 

(3) Use of color film has little effect on the accur• 

acy of analytical interpretation, except when 

i• aae scale is saall or aarainal in relati.on to 

taraet size. In this case, accuracy of color 

fil• interpretation tend~ to be lowered in rela­

tion to panchro• atic fil• analysis presuaably 

because the coarser 1rain structure and lover 

resolution ~f the color fila •ulsion lead to 

hiaher afainterpretation rates and aore refusals 

to res~ond. 

(4) In situations where analy1i1 11 atteapted, how­

ever, interpreter ~•fidence l• not slplficutly 

affected by the type of flla pn1ented for ualy• 

111. 

On the bails of this test it is recOlllended that color 

fila be u1e4 in reconnal11ance ·operation1: where colot clues 

are exp1cte4 to be slplficant tn·detenainiq desired lnfonaa• 

tl«tn. where covet••• requtr•nt1 are 1lllit•4 enou1h to ailov 

collection at ~•r•t••to•i1t1• 1eal•• la relation to tar••t 

. 1111 without, ua4'1r 1,a,tb1ata1 th• 1111111on. ln4 ••r• wt,,,. 
:11• •,t111~·· i• th• ~-•• of' 111 an 41...a 1t111itl••ttt, · 

' !, I I I 11I I I i : , , ii , ,I' ' i ' 
,, 
: 'I 
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, · ',. 
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In further exploitation of the results of this progra• 

the followin1 actions are also recommended: 

I 
: ' 

(1) lnvesti1ation of the speed-of-analysis advantaae 

recorded for color films and ways and means of 

increasing it. 

(2) Investigation of the effectiveness of color films 

as co• pared to pan filas in searches for concealed 

or cuoufla1ed tactical ailitary taraets. 

(3) Inclusion in photo interpretation keys of infor­

• ation on target color as an aid to reconnaissance 

plannina. 

(4) ln•e1ti1atlon of interactions between fila type 

and viwin1 aode in pho·to interpret at ion. 

(S,) I•••tlattion of the u,-,fulnels df laclucecl color 

,, ,... tec1m1._ut• in recannats•ance laajery interprtta­

tlon. 

, !I 
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COtOR RSCONNA!SSANCE TESTlNG 

, 
ADMINISTRATOR'S INSTRUCTIONS AND SCRIPT 

Please follow 1:hese instructions as closely as possible in · 

presenting the Color Reconnaissance Test to each subject as1l1ned 

to you. By doing so, you will insure that the data we collect 

will be valid and the test we have worked so lon1 to prepare will 

be successful in advancin1 the state-of-the-art .of aerial recon­

naissance. 

Before each subject reports to t•k• the test, check to be 

sure that you have everythina listed on the check list; test 

hlaaery, equipaent, paphics and fens. 

When the subject ts ready to beain ••It hbl first to c-,1,te 
' ' 

tbe oubject 1,._np11ly. Tlt1 11ioui4 teb S•·S •~t••· beck ill• 
foti for CNIPl•t•at:•• ... 1111:tltil~, ••••• acce,,:11,, it. · 

11: ' 

••• the, fo1t1owsaa 1n•tt1 1a,,,,.,.cti161 to ·Jhe 111bj1ec1t,: 



STEREOSCOPIC STUDY. YOU WILL Bl GIVBN APPROPRIATII IN· 

TBRPUTAT!C:i TOOLS, IBYS • AND OTHER GRAPHICS POR BACH 

PROBLEM. PBRFORMANC! WILL BE MEASURED POR ACCURACY, 

COMPLBTENBSS AND SPEED. TO SAVE YOU TIME AND TO INSURE 

ACCURATE RECORDING, SOLUTIONS . TO BACH PROBLEM WI?,L BE 

RECORDBD BY 'nfB TEST MONITOR. • H! WILL ALSO STAND BY 

11t.i\CUGffOUT ntE TEST TO ANS~SR-QUBSTIONS THAT MAY ARISE, 

IEEP TRACI OP TIMI! AND PUSENT 'nfE PROBLEMS IN SBQUENCB • .. '~. 
PLBASE DO NOT DISCUSS THIS TBST Wl'nf OTHBRS UNTIL WB 

HAVB COMPLETED ALL TESTING. POR BBST RESULTS: 
,• 

1. UNDERSTAND BAaf PROBLEM IEPORII YOU START WORI 

ON IT. 

2. II SUIB 1111 TIST IMGBRY IS PROPIRLY .ORIBNTID ON 

YOUR LICIIT TAILB AND COVBRID WITH AN ACBTAft OYIRLAY. 
,, ' 

J. · NAIi· l'ULL' il;SI OP ftlll. IQUtPNBNr AND AIDS IUPPLIID• 

AND:: NAIi MY N01'118 OI OVIRtAYS ... lat YOU PIii. •ILL II 
'• 

IIILtfUL TO YOI. · 

I 

4. UPORT YOUR AlfS1IIIS TO DI MONITOR IN THI JMINlll 
I ' I• 

I I I II ' ' ,, , 

RIQIISTD Al QUICILY Al P088l1LI WITIIGUT IAC:UPICING 
dtl.nllllla 01 ACCURACY. ·· 

1

• • •• ' , 

• I ·I· 

,:: I, ' .. t1!1 · '.I . ! ·: ,:.. ~ ' :·· :i :: I: 
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6. UTINA1B YOlll CONPIDINCB IN BACH ANltflll M1 

ACCURATILY AS POSSIBLE. 

DO YOU HAVE ANY QUESTIONS BEPORB WE BBGlN, 

Answer any questions as briefly as possible. 

When all questions have been disposed of, aive the subject 

the pre-test problea iaaaery. Orient the iaa1ery properly on the 

light table, see that it is covered by an overlay, and read the 

following instructions: 

THIS IS A PROBLEM POR Jl>MOCULAJl ItrrlRPIBTATJON. 

YOU HAVE UP TO S MINUTBS TO BXAMINB THE IMAGIRY. THIN 

5 QUBSTIONS WILL BB ASIBD. USPOND AND INDICATE A CON• 

Pl!DINII I.DBL POI BACl:H ANSWER Al QUICILY 'd IOISIILB. 

' 11 , 



Nike 1ur1 prottctiv-. overlays ar• ln place. 

,. Indicate th• aode of study to be used - aono or 

stereo. 

3. Pollow any special instructions 1iven below for the 

probl•. 

4. Answer any questions briefly. 

s. Note the -tiae of startina, the subject's responses, 

the ti•• of ••ch response to the neareit 30 seconds,· and 

the subject•• confl41ence level in the proper place, on th• 

response record. 

6. Collect all fila: ud collaten.1 .. ta oa Neb prob• 

1• as it 11 c•fl•ted an.cl replace it cat'efulty in your fl1• 

fo• r•••••• 
I 1 

1 ~ 

' "• If 1r••• t,eacll ' aotes have ll••a ..._.., oa thl prl,• 

ttctli•• fftt:11,-1. as:an that tlie n1-Ject cl••• U•· :,•1•1• 
.. , ... pto•iAJ···' ' 

111',1 

' !,1 

1111 i•, ::! .,~~r *i~!:,-. ti&• ~1-ject t• •~,bl,•-' · tl• • .,.._.Gpfia;~• 
1 

, ~~n••:+1
~ : : i'' ~••. ~· ~,••o •-'1' re., ~ ,~ll•bJ t,,i!"c• 

1 f': ;;i ..... :: 
1 

' 11 

)~ 1:i11 l i l 1::11::: l ',11 11!11 : 1
1,, ' Ii 
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!11111 PHOTOS, 'nlAT t~. THI! LARGIR LAND AUA ON 0NI SIDI 

OP THI RIVBR ONLY. INDICATE EACH TEN AS YOU COUNT THEM, 

AND WITH YOUR FINAL TOTAL, RECORD ALSO YOUR LEVEL OP 

CONPIDBNCB IN YOUR SOLUTION TO ntE WHOLE PROBLEM. BB 

CAREFUL TO COUNT EACH LOT ONLY ONCE, AND EXCLUDE DRIVE­

WAYS TYPICAL OP ONE PAMILY HOUSES. YOU HAVE UP TO 20 

MINUTES TO COMPLETE THIS PROBLEM, BUT WORI AS QUICILY AS 

POSSIBLE. ANY QUESTIONS? 

Answer questions as •nropriate, point out a surpl• tar1et 

not within the test area, check starting tiae and sianal start. 

Announce tiae r-inina at 5 ainute intervals. 

Task z. In aivina the subject the test fil•, be sure to indi­

cate cl.early that oaly the area covered by the center fraae is to 

be. 1tudi•d• Thea r••• the; followin1 lnstnctions: 

TIii PlOl,LIN HUI IS TO DBTIININB 1111 NUNIIR OP SILP· 

..,aµd IHtN ... IN THI CIN11'AL PIWII. IXCLUIB ANY 

••·~, SMllL CIAPT UP TO TH. SIZE OP TUCI, AND BOATS PMM 
THI couttt. BUT I.NCLUDI ALL MAJOR VBSSILS UCWU>LBSS o, 
STATUS Olt. ITATI OP NAINTINANCI. tNDICATI GROUPS OP TIN 

Al YOU _,. ! tlml:, Ab" IICORD Aft' OYIW.L LBVIL OP CONPI. 

•;nkcl, rzTA, YDUI ffl!M. '' c6Ulff~ AIN. QUISTIONST YOU RAVI 
, . :Uf to Ul1· tei~ ~ · "*I• iP·1~111:. 

, ,
1 

I I ' · I 

• 

• 

• 



T••~ 3. Give th.e srubJ•ct the P'roll»lea fila and orient it i,ro-

perly. PTes.ent the taraet key sheet and read the followina in­

structions: 

THIS IS A MONOCULAR/STEREOSCOPIC PROBLEM. SEARCH 

THE TEST FILM FOR THE TARGET TYPES LISTED ON THE KEY AND 

REPORT INDIVIDUAL TARGETS AS SOON AS YOU FIND THEM. IT 

IS RECOMMENDED THAT YOU SB.ARCH FOR TARGET TYPES ONE AT 

A TIMI!. INDICATE.A CONPIDENCE LEVEL POR THE COMPLETE­

NISS OP YOUl PINAL COUMT OF J!ACH TARGET TYPE. BEFORE 

STARTING, CHBCI 1'HE LIST AND Nill SURE YOU UMDBISTAND 

BACH TARGBT TYPB LISTED. YOU HAY! UP TO 40 MINUTIS POR 

THIS 1ASI, BU1 COMPLBTI YOUR SI.ARCH AS QUICKLY AS POSSI• 
' 

ILi Wlfll ACCURACY. ANY QUISTlORST 

b:tnr 411ut1tlo•• •••u*• t1-t tlie pnltl• is ua,trstoocl, •Cl.let 

· ttae .o4 . 111••1 1tart101 tt11,.. _.IIIIC• ,tae afte1' 201 lldnute1 in 
i ; I I : I ~ ' I I i ' ' ' ' I ~ i I I ! I 11 ' ' ' ' I I ' ' I I 

S •inute lat1•nal1 ... 
I 1•·: 

••; , ••

1 ldljkt 1~.,.-J.1 tfat •• hla ftnlali-4, eoa,u;lt wtth 

bll ea tit , leiatl;on If th• rt,OftH tar1:tt1 ~ dee I a11ti1t tie 

· , ·• ~..-.,. 1t•t •$11 •::91,afd ae:ta1· 1•qttl tad' f~t•• •••••. IMelbtr 
:'.. . . . 

, .. . •,~Mt •••• •• 1i1:jontcti' H1pdi.li I• . ._ ct••• '· 



I ' 

CONSTRUCTION IITBS. SITES NAY IE TYPIPIID IY IVIDIJIICI OJI 

DIGGING, PRBSINCB OP CONSTRUCTION BQUIPNIHT OR NATBJllALS. 

IY PARTIAL STIUCTURBS, OR BY ANY COMBINATION OF 1111S1 

ELEMENTS. INCLUDE IN YOUR COUNT ALL SITBS WHETHER OR NOT . - ' 

WOil IS ACTUALLY GOING ON IN 1111 PHOTOS AND NOTE LOCA· 

TIONS ROUGHLY ON 1111 PROTECTIVE OVERLAY. YOU WILL HAVE 

UP TO 20 MINUTES TO MAIE YOUR SEARCH. ANY QUESTIONS? 

Answer questions, then si1nal startina tiae. Announce tiae 

at 10 and 15 • imates. When the subject 1i1nals that he is fin­

ished, check locations of reported sites for accuracy, and adjust 

score for any instances of tar1et1 lU11ped to1ether, etc • 

. 
Task S. Mount the test fila on the li1ht table and assure that 

a protective oYerlay is aYailable. React the follo.win1 lnstnc• 

tlon1: 

1111S IS A _,NOCUI.All/STBUOSCOPIC fROILIN. fflll FILM 

COVBRS A VILLAGI BIB IN SOU'l'IIIAST ASIA. YOUR PROBLIDI 

IS 'fO COUNT ALI, THI SANPAIS INAOBD ON THI 118 J'IWll8 YOU 

BAVB - OIVBI. comrr SAMPANS 801nl II AID OUT 0, TD 

V.'l'IR, . WllftlllJt 81RVICUILI OR I0'1', BV'l' II OAllDUL to 

coum aca VIS81L OILt 011cs. RIPOM' IACR 10 IAIIPAII u •. 1
• 

,,, ,· ,,1 I i ll l l l ll ' ' 

i I I ' I ~ 

: !• I 
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• 

. . 



Aa1wer questions, point out one easy-to-find supan and 1i1• . 
nal startina tlae. Announce tiae at 15 and 20 ai.nutes. 

Task 6. Mount the test fila on the liaht table and assure that 

a clean protective overlay is available. Read the followin1 in­

structions: 

1111S. IS A MOHOCULAR/STERIOSCOPIC PROILEM. THIS FILM 

COVERS A SBII·RURAL ADA IN THI UNITBD STATES. THE PROB­

LEM IS TO COUNT THE TRANSMISSION LINE TOlfBll$ IMAGID IM 

THB STRIP OP 12 PR.ANES IHICH YOU HAVE IEEN GIVEN. BE 

CAREFUL TO COUNT IAOI TOlfBR ONLY ONCI. REPORT BAat TBN 

-rold.S cOUNTlo. YOUR TOTAL COUNT. AN~ YOOI LBVIL OP CON­

PIDiUICI tN TIii OVBRALL ACclnw:f OP tHI Comtr. YOU IILL 

RAVI.UP TO 15 NINUTd TO COMPLl1'1 Tlll'SIAldl! ANY QOBs­
TIONSt 

• • I c 

Auf•r «.••tl~•-1 wt,f~ra , .... •ipal tie 1,t.aat&aa tiae. 
I, 1 , , I " 

AnDOUICi ,_ at 5 ... 1•. alllt:11. 

, ii 11 , 

11. il ii . 
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COUNT AND AN OVBRALL LEVEL OP CONPJDBNCE IN ITS ACCUR• 

ACY. YOU WILL HAVE UP TO 10 MINUTES TO COMPLETE THIS 

PROBLEM. ANY QUESTIONS! 

Answer questions, then signal startin1 time. When the sub­

ject indicates completion, check his detections a1ainst the tar-

1et plot for accuracy and record false alaras if necessary. 

Task 8. Mount the test film, properly oriented, on the liaht 

table and cover with a clean overlay. Read the following instruc­

tions: 

1111S IS A MONOCULAR/STBRBOSCOPIC PROBLEM. YOU Alli 

TO PINO AND COUNT THE WATER BUPPALO, IP AJfY, WIUOI ARE 

IIACIBD IN THI VILLAOI COVBRID BY THE 20 1RANBS YOU 

WILL EXA.NIHE. WATER BUJPlPALO ARE VARIOUS SIW>»:S OP 

LICIIT GUY It COLOR. AND AIOOT flll SIZI AND CONPORNATION 

OP A LAlll CGI'. Tllft MI GIit · IB POUID Alffllfflll IN Tit! ARBA 

INAGID. COUNT BACH ANtNAL ONLY ONCI. ll!PORT GROUPS OP 

TBH, TIIB TOTAL COUNT AND YOUI CONPIDBNCB IN ITS ACdJRACY. 
, , '" ,'! , ,I: : . • 

YOU WILL HAYB UP TO 10 NINUTIS TO COMPLITI YOUR SBARCII •. · 

Alff QUISTIONS! 

• 

• 

• 



the que1tion •h••t and brida• kly., and r,ead the f•11oWIII i111truc• 

tions: 

THIS IS A MONOCULAR/STBRBOSCOPIC PROILSM. YOUR 

TAS-. 1S T'l STUDY THE NUNBIRBD BRIDGES IN OUBR AND ANSWIR 

AS MANY AS POSSIBLE OP THI 7 QUBSTJCINS IHiat WILL Bl 

ASIBD ABOUT BACH ONE. GIVI ONLY THOSB ANSWIRS 11HICH YOU 

CAN VBRIPY PROM THE IMAGERY AND INDltCAT! YOUR CONPID!'NCB 

IN EAai ONB. DON'T GUESS. YOU WILJL HAVB UP TO 30 MIN.• 

UTBS. ANY QUESTIONS? 

\ 

~••r questions briefly, check tlae a~ sipal start. Proa 

you1' question sheet ask each question in orcl'1• 1tat111a .y ,alter• 

native answers aiv•· • Make sure .that the subj~t •~•1•• .. tbe pto• 

per bridaes. Clarify questibas as nece11ar,, 'bbt .. avolc\ ••1 ill• 
' , I ' 1, I '' · , :. ', ! 

cu11lon1 of latetpretatlon. It, sure to ,r~c .... a o~ldlllcit Jeve11 
I I I ,I: .. ! , 1 ' I 1 : ,, !, ,; 1• :,, , 11 ' '. 

for each answr 11vea. 
:, 1 

,,,, \O. llouat .the test pbot.01 in p~o,,r, •rl•~tatlon ,~ c~•r , 
' I ! ' I ' ' I ! ! I ' ,. I ~ ' I I ' II ' ii i II I, I I ' i I : I I I ' ii 11 I I ; ' ,, ' I : 11 I I ! I ' ' 

with . ._ nerlay. Gl•• tit. IUbJICt a t•r•~* ,1 •• ~ _.,,.•-.,,, , , :~~ 
I ,1~! ,I I I, I I ! I j I ~ ' I I 1: II: :, ' I 11 I I, 'II,' ! ' 1: I I I ' j' . '' I , I '1, : j 111 

the follo•ill lastructiona: 
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AHSIIRS: HI OTHBI WORDS. DON t T auass. POR BACH ANSIBI. 

STATB YOUR LEVEL OP CONPIDBNCB. ANY QUESTIONS? • 

Answer questions briefly, check tiae and start. Be sure that 

the subj ec:t correctly isolates each area to be studied. then, con• 

sultina your answer sheet. ask each question in order. including 

alternative answers where 1a choice is to be aade. Be sure to re­

cord. confidence levels for each answer. 

If.pk 11. This prob1a will foilow Task S and uses the saae · b1a-

1•ry. Read the followin1 instructions: 

TII! NEXT PROILllM IS MONOCULAR/STEREOSCOPIC. NOW 

THAf YOO AVB cOUttrlto ALL SAMPANS, COUNT THB NUMIBR WHICH 
,, , lb N.' ft..~J. mt ls, ttAri ,soPLB IN 1118N oa ctos1 ,o THEM. 

. XNDtCAft 'iAeff TIN ~ YOU COht 1"1M. A TOTAL COUNT AND 

:, , l 'i '\'OUK ~~Vllt 1

' o, eoW'.iijlkca tM ilTS
11

.~CcbRACY~'-
1 ¥0U, 1f1Aft UP~· :, , I 

~ 

10 llltlnll. ANY QIIITlON8t . 
': - :. ; ' ! 1_

1 
:· ' ' ' I , '. 1

1
, , > ' I ': · : j ' j ' , ' 

0

°
1, 'I; I I ii I 

1 11 

bplf'~ll -~- 1a•tru~t•cth• ••' n•c••••r1. 1i1a1 ti•• •n4 •t•.t't. 
::~-ict 1,lti,, a,t· to aM 1 

i's' 11·1~ut1t. 
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• 

• 
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OPBN ffOLD9. INbttATll BACH TIN Al Vol til>tJjf: -··· /;A 
1 tr1~ 

TAL, AND YOUR OVBRALL LfflL ,OP CONP!Dit!HCB IN !TS ~Ccul~
1 

ACY. YOU WILL ltAVB UP TO 20 NINUT8S TO Ptklft YOUR 

COUNT. ANY QUESTIONS? 

Make sure the tat'1et type ls uncletstood., check thae aacl start. 
,' .. 

Task 13. Mount test photos in proper orientation and coy•r wltb 

a clean overlay. Give the subject a question sheet ancl suburinl 

key. Read the f Ollowtn1: 

1111S IS A ll>NOCULAR/STBRBOSCOPIC PllOIUN. YOUR . 

TASI IS TO ANSDR BAat OF POUR QUISTIONS IP POUtlLB IN 

Rl!GAID TO BAat OP m Rlldalt8D ri8s1u·. , GIYB ONLY THCX ; 

ANftl• ,,111e11 11111 11.aan ·au,,oan. ..., GUia. IN• . 
Dl~TB YOUR CONPIDl!tCI' IN Mtll ANIDR. YCII tttL HAVB: . 
U,' to Sb ..... ~ "Alff'; QUlftlollt 11 

,I I 
1

' 

' ' . 
hfl•la. ••cl 401,,,~oa, lf aec•~•~~• ._ it l~ •I'•• 1 :1~•• , 

the 1ubject •••r. •a,~,, -••••• fot .1,~~1 t•~,•tJ hf~••·•taa• • 
tbt fo11•~ que1tlon. •••r• • ~•••--•:. let,1 ~•" :MFll1;dJjlt 
attea .- th• tlM ~~· .. ~i ...,.t~.,,1,

1

99la
1 1
•111111

1
,att ,a~td.,.. 
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··~ :01 IHI 'tllf; ,,...pllU: ii-~ . 
1

AVIID1 GUl!-i!~.: 1 ', ,.,.i 
! j ' , ; I I I i f ,i. ' .' ,1 , 

I""lCATI YOB CONFl~DBNCI u• u.m ANSW:Bll YOU GIVI. too,, 
WILL ~VI UP TO 30 MINUTES. , ANY QlJBSTIONS? 

Clarify questions, if necessary, as they are ·11ven. Ask 

each question in reaa~d to a.11 aircraft before • ovina 10 th, fol­

lowin1 question. Be sure to record confidence for each tnsw,r 
' ' 

and. elapsed tiae at coapletion of each question. 

Task 15. Mount the test fila, properly orient•cl (aar1inal 4ata 

reaclable) on the li1ht table. Locat• th.:. t,est grid over_ the fil•. 

Cover with clean shi:•lc.t. Read the followin1 instructions: 

, 1 , . 1 
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