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ABSTRACT: This document is a combined test plan and
test report for the CAMPS Test 1-82. The
test investigated the penefits of the CAMPS
to the mission planning process using prob-
ability of survival as a measure of perfor-
mance., In addition, data was collected and
analyzed to assess the utility of the CAMPS
as currently configured. Test design and
administration, data management and analysis,
results, conclusions, and rec-cmmendations
are presented.
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TXZCUTIVE SUMMARY

This document is a2 combined test plan and <est report for <he ZTAMPS <es:
1-82. The purpose of the CAMPS Test !-82 was %0 investigate *he :ission
planning benefits and *the utility of CAMPS, a Computer-aided Misgsicn Flannin
System.

There were two facets “c the CAMPS Test 1-82. One was the investigaticn
of the benefit arising from ‘he use of the CAMPS over <he current mnanual
technique. The other was the collection of data %o estimate the u%ilisy of
the CAMPS as it is currently configured.

In order to investigate the benefits of the CAMPS %o the zission planmning
process, tactical flight routes were developed by “est participants using tozh
manual %echniques ard using <he CAMPS. GZach of these fligh* routes was then
evaluated using a system called *‘he Experimental Penetration and Analysis
Support System {EPASS). A probability of survival for each mission was
derived using the probability of sustaining abor< level damage provided by <he
EPASS. The difference in the probabilities of survival for missions planned
with the CAMPS and missions planned manually was then computed for each
participant and used as the measure of benefit provided by %the CAMPS.

The utility of the CAMPS was investigated using the subjective resrponses
of the test participants on various guestionnaires. The results of the
questionnajres were summarized 2nd presented in the appendices.

The key result of the CAMPS Test was that analysis of the resulting
probabilities of survival made it possible to reject the hypothesis that CAMPS
pianning is not more effective than manual planning at the following levels of
significance:

To the Target p = .032
Total Mission p = .C52

What this and the data imply is that an improvement in <he probabiliiy of
survival of about 25% can be anticipated when using the CAMPS as compared %o
manual methods.

Overall the system was well received by the naval aviators and naval
flight officers of MAG-!3 at El Toro, California. The utility of the systenm
was rated very high with suggestions for improvement being offered and
detailed in the report.
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‘L't General

The Marine Corps is curren<ly izvelved in <he procurement 27 3 treecsyse
automated tactical airerafs missicrn planning aid called CANMPS "Cimpucter aldsed
Mission Planning System). < is <he in<en=zion of the Marine errs ¢ use =htis
system for %“raining ard 2xerciges in csrder <o Zore zlearly iefine zhe
requirements for 3uch a sysTtem in *he Tl2e<t Marine Torce THT'. I+ is Tz <his
end <hat <he zes< descrited in <his iccumen<t was Zdesigmed and 2cnducted. 1o
is one in a seriss 3f avaluasicn 29f92r<s anvisicned -: zoefirmm thcse astectTs
of JAMPS needed, and medefining <hcse areas reguirizg nmodifizacticn Tefore

implemenzation in <the Marine lorgs.

‘.1.2 DJescription 3f CAMPS

CAMPS is a microcomputer-zased system. 1< uses coloT graphiss sschncligy,
a terrain 2levasicn data base, and enemy surface-so-air missilas L 3AM, dac<a
_currently unclassified) o zresent <0 the sactical missiose planzer a viaw
<he enemy SAM <hreat. This depiction of the SAM <hreat has teen xo
indicate *the 23ffaccts of terrain masking and aircrafs alti<ude ¢n =h
capabili<ties of the SAMs. 7o levelop 2 f£l:igh+t plan, <he planmer de
alsitude and is chen rresen<ed a view oF <he 2rnemy SAM <hreat at zhat
al<itude. He then p»lans a rou*te oy specifying checkpoints that allow niz <o
avoid the greatest concen<ration of 2remy *hreat as indizated %y she <hre =
boundaries (indicating effsct of terrain masking) and she zolor 2o0dizg .
areas arournd <he sites.

Upon completion of a route, the JAMPS computes the cocrdinaces o
checkpoints, time checks, and fuel usage da<ta, then prin<s *this rcus
information in a meeboard card formas.

Threat capability rarameters, aircraft performance specifica<“iosns, and <he
terrain data base can be varied <o support operaticms in any scemario.

1.1.3 Previous Tests

Previous %‘ests using “he CAMPS/TPASS or sarlier versiocns of the same
system consisted of a manual/automated %“est conducted under tasking frocm <h
Marine Corps Cperations inalysis Greup ‘MCCAG). The purpose of the <est was
o measure the tenrefit »f automation in mnission planning, %oth for aviasicon
and ground. The results were used for a Cost and Operational Iffscciveness
Analysis (COEA) of the Tactical Combat Operations (TCO) System. CAMPS i<selrl
#as not tested, however it was used as a device %0 simulate an automated aid
to planning. Its objectives were very similar <o Cbjective ' of <this <es=<
although the testing procedure was radically diffesrent.

A first effort at evaluating CAMPS itself was recently conducted at Marine
Aireraft Wing Trainizg Squadron~! (MAWTS=~1) at Yuma, Arizona; where 3aza was




scllected In othe sysstem. Most of Itieg-mives Dochrougn 37 TANEE Tees -iCZ
were suprortad Tty the MAWIS-' daza sollacsicn 287ore.
*.2  TEST PrRPCEE

The purzose oI ZAMES Test ‘.22 i3 <o groviie Zata and asscciated 2malisis
on the nissicn planning tenmefi<s and <he 1silicy =7 she JAMPS (as zurrently
configured) againss a 3specified shreas level. Cata will te used as 2 Zasis
for planming of fusure Tests ard Jursher develormernt 2f CAMPS. Zazta is zeazns
<0 be combined wich cthe <est resulcs of fusture sesting iz order <o zcnIritucte

<0 decisiocns concerzi: Irccuremenc.

.3 TEST CBJSECTIVES

70 investigzate whether 2 zlan for 3 zacsizal air sTrige nis
uging CAMPS resuyl<s iz 2z higher grotatilicy sf survival shan °n
=anually.

To assess test par<icipant attizudes regarding <he zumter 27 reguired
altitude slices and <he specific al<isudes preferred.

‘.23 lbhiective %

To assess test par<tizizant attisudes regarding <he chysiczal appearance an
izformation content of che JAMPS display.

Y.3.4 Oblective 1

7o assess the user zompatidilisy of <he currenst JAMPS meeboardi card.

*.2.,5 QJbiective

70 assess cthe 2ase 57 planning with JAMPS.
*.3.8 OJbiecsive

To assess the marginal value cf adding Ixperimenzal Penetrasion ard
Apalysis Support System (2PASS) *ype capabilisiss <o she CAMPS.

3.7 Objective ”

To assess the user’'s overall opinion of the ZAMPS/IPASS system as a
nission planning tool.
1.3.8 Cbjiective 8

- Sl A=y

To compile a list of parsicipant likes and dislikes about the CAMPS/IPASS




- PRI S
2" APPRCACH
There were W0 Jacets ¢ <he TAMNPS Ta2st '-2Z. lne was the invesTigziiin
2f <he tenefis ariszinz From <he use 27 <he ZAMZES over <he current manual
<echnique. The cther was the collection of data ¢ 2stimate the uszilizy o7
the CAMPS as it is currencly cscmligured.

In order <to investigz<te <he cenefi<s 27 =<he TAMFS <o =the nissicon tlanning
srecess, tac<ical Tligh< roustes were develcrved Tty <est tarsicigants uising Tos:z
marual <echzigues znd using <he CAMPS. Zach o7 <hese f1ight roustes was shen
2valuated using ancther ICMARCC, Inc. 3ys<em callaed the Ixrverimental
Sepesratior and Aralysis Support 3ystem (IPA3SS). Tectails oF she svaluaticn
crocedure are ccntained in Appendix A. A zTrotabilisy of surrival Jor 2ach
nissicn was derived usizg <he prodabilicy of sustainzing atort lovel lamage
orovided by “he ZPASS. The 1ifference in the »robabiliczies 2f survival for
3issions plarned wi<h <he JAMPS and missicrs rlanned marually was <hen

-~

cemputed for 2ach gar<icipant and used as the 2easure ¢f tere
~he TAMPS.

)
z

i< rrovided ty

The uzili<y of <he JAYPS was investigated usizg <he sutjecsive restcnses
T <he

37 <he test par<icizan<s on varicus juesticnraires. The resulzs of
juestionnaires were summarized and used o zeet lbiectives 2 through 2.

2.2 TACTCRS

The factors ané <he lsvels of each factor in parenctheses, ccasidered in
the design of *he CAMPS <cest were:

Dlanning System (CAMPS;Manual)

Crder of Tes<ing (Mapual /TAMPS) [TAMPS/Manual’
Test Participant . '-24

Target (1,2)

Level of Threat {lonstan<t)

Aircraft Used (Constant)

Tntelligence Reliatility /Constan<)

2.2.! 2Planning System

As Cbjective ! states, *he key point of investigation is +he iifference
between <he CAMPS, an auscmated 3ystem, and <he manual sys<tem 57 aission
olanning. Therefore, <he *ype c¢f planning system used <o prepare a Jlighs

route was chosen as <he degendent variable for Cbjiective 1.

2.2.2 Qrder of Testing

N

The two levels of this factor, the CAMPS,/Manual order and the Manual, AP
order, were digtributed in *the %est layout in a balanced manner. This was
accomplished by raving the odd-number participants use the CAMPS,Manual order
and the everm-number par<icipants use the Manual/CAMPS order. 32o0%th orders were

used in an effor+ %o reduce *the effact of learning associa%ted wis<h <h
2-1
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The greatest Zegree 3 variabilicy was anc<iizated ameng tihe test
participants. This was contrciled by naving each parzicizant act as 2is own
control and %y <he zumber 2f <est par<i:cipan<s used. Table 2-' shows =i
distribution of <he 24 <est par<tizipants amongs< <he various combizatiors =7

factors.

Table 2-!, T=2s%t lay-2ucz

Planning Sys<em -=> TAMES MANUAL

CAMPS/ | MANUAL/| MANUAL/{ CAMPS/
Jrder of Testing --> MANUAL CAMPS CAMES MANUAL

1 4 4 !

s 8 3 :

Target g 12 2 o]
1 3 ‘8 S 'z
17 2C 2C 7

21 24 24 21

3 2 2 z

-~ 5 5 ~

Target 1 10 'C i
2 '3 14 'd .8
10 18 '8 ‘Q

2% 22 22 2%

2.2.4 Target

Since each %tes?t par+ticipant planmed two fligh®t routes, it was necessary %o
have two different targets w#ith different starting poin%s so *hat each
planning effor< might produce a different route. Zetails of the targets used
can be found in Appendix B. The two targets were assigned in a balanced
Zanner so ‘hat a planning system, order of “esting, and %arget combinatic
occurred with equal f‘requency.

2-2
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2.2.5 Zonsczant TazsoTs

In an 2ffort tC ontrol the 2ffaecc oI some o tne csinar inisteniant
variables; =he lavel > <hreat, =he aircrals used, and lnz2lligence
reliabilicy were nelld zconstant aver all iserasicns. Tor she zest, rferds
intellizence was assumed. Tur<ner isztails on these fac<ors can te found
the scenaris contained in Aprendix .

by [T ™ A TIAY vey vt Am i o B
.3 MEASURIS CF PERTPCRMANCI T Fs.

The d1iffsrence in the trobability of survival te<tween TAXPS and zan
plans) Srom the szart oF the zission <c the zarges.
2.2.0.2 X2 1y
roeatilisy of survival from oshe start Y she

The difference iz =h
- ol

ission

n
i
N
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2.3.2.1 XP 22

Test participan®t opinicms 37 she zizigoum number oF alsitude 3lices
required %o perform aission planning.

tes*

3]
[0}
a8

The "Relative Worsh" of altitude slices zs ldetermined 7
participant preferences under diminishing rescurces.

2.2.3 0Objiective 3

e e

2.3.3.1 MXF 3a
Test Participant categorical judgemenis of:

- color

- information contens
- line ctexture

- size

- scales

- overall display

2.3.3.2 MP 3%

Test participant subjective comments on <he CAMNPS display.
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- ; - e - . . . 5 N .
-23%T par<icLrzans rangi L& °I Thag curTanTt (meeccard card zangd TroTosed

alternative <neevoarsi zardis.
2.3.4.2 P 4v

23t particzizant subjective comments on <he formac and 2gnsens of she
xz2eboard cards.

2.3.5 QJblecsive 3 L2

AV 1]

~

Test participants categoriczal judgements of sverall zase of planning with
che ZAMPS.

2.3.8 Jbiective 5 /pP 5°
2.3.7 Qbjective T (X2 T)

Test participant casegorical judgemensts o7 she JAMPS/IPASS syszem.

2.3.8 Obiective 3 (P 3)

Test participant comments cn the aspects 2f the sys<tems <hat %hey liked
and dislixed.

The sensitivity of <he experiment %o the enemy <hreat was iden+ifiad
early. Tco weak of a %hreat would allow anyone using manual or CAMPS
procedures <o mareuver unscathed. Too heavy of a shreat would allow zo ome %o
gsurvive no matter how well the mission was planred. So, selection of a <hreat
became a critical issue. I: was decided that *the scenario and <zhreat
developed for +the final exercigse at the Weapons Trainiang Instructor (WTI)
Course held at Marine Aircraft Wing Training Squadron-! ’MAWTS-|), Yuma,
Arizona, would be used. 4 detailed summary of :the scenario and $hreat is
contained in Appendix 3.

2.5 TEST PARTICIPANTS

The 24 %est participants for the JAMPS Test 1-32 were drawn Srom Marina
Aircraft Group=-i3 at Marine Corps Air Station, II Toro, Californ:ia.
Requirements for par+ticipation were *ha% the individual be a fixed-win
aviator or a naval flight officer, currently assigned to flight sta*us, wish
experience in planning tactical missions desired. There were 1o rank
limitations imposed statistics for the population of test par+icipants used
for the test which are given in Table 2-2.
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.t CRGANIZATICY

The administration of the CAMPS Test ‘-82 was orzanized intd Jour chases:
Testing, Zvaluation, 2aza 2eduction, and Analysis., Tigure I-' lepicts these
phases, their functions, and <he iapuss/outpuczs a7 2ach.

3.2 S3SCHEZDULE
3.2.1 Testinz Phase

CAYPS Test '-32 was conducted iuring <the weekx of “Z-'3 April 382, Zach

day of %testing was divided into <hree periods, schedulad as follows:

Period
I CT2C-112C
Iz 1030-14320
IIz 1330-173

Zach period consigsted of Zour hours of activity broken down in the
following manner:

Activis Yinute
Tatroductory Remarks 0=2C
Mssion 3rief 21-30
Planning Period ! 31-30
Planning Pericd 2 91-1¢
Demonstration 151-180
Debrief 181 -240

-

An outline of each activiiy is contained in Appendix C.

There was a one-hour overlap in scheduling between Periods I and II, and

-

Pericds II and III. This. overlap allowed a more effective use cf the CAMPS
equipment and thus more observatiocns in a shorter time frame.

Testing began with Period II on Monday and concluded with Period I on
Friday. Table 3-1 contains a letailed schedule of <est participan?t assignzens
to the test periods.

Table 3-1. Participant Schedule
yoN TUES WED .HUFS FRI
IT IIZ I II Iz I Iz IIz* I I I3 I

7 9 " 13 15 17 19 21 23

1 3
4 12 14 16 18 20 22 24

2

ay
w
O

* Due %o VIP iemons*ration, par*
planning, however, <hey iid res

icipants during <his ceriod 1id neot o flighs
pond <0 guestionnaires.

il
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3.2.2 Evaluation Phase

The flight routes resulting from testing were evaluated on 30 April and 3
May 1982 at COMARCO, Inc., Anaheim, Califormia.

3.2.3 Reduction and Analysis Phases

Data from the CAMPS Test was reduced and analyzed during the period 10-18
May 1982.

3.3 PERSONNEL REQUIREMENTS
Personnel required for the CAMPS Test were all Marine Officers provided
from the Command Systems and Analysis Sections of MCTSSA, except where noted

below.

Personnel requirements were as follows:

a. Test Design and Preparation 3
b. Test Supervision and Data lManagement 2
¢c. Test Participants (MAG-13 El Toro) 24
d. Data Evaluation and Analysis 2

3.4 MATERIAL REQUIREMENTS

3.4.1 Testing Phase

3.4.1.1 Facilities
The following spaces were provided by MAG-13 for the test:
Testing Office
Briefing Room
CAMPS Planning Room
Manual Planning Room
3.4.1.2 Hardware
The hardware used for the test was the Convergent Technology suite of
equipment being used for the CAMPS. Figure 3-2 shows the hardware used for
the test.
3.4.1.3 Software

The software for the test was Version 4.2 of CAMPS as provided by COMARCO,
Inc.

3.4.1.4 Data Base

There were three data bases used for the CAMPS Test 1-82.

3-3




a. C“errain Zlavation. ni3 1a"1 base was proviied oy Tefense lmrring ,
Agency (DMA, except for 2 small segment i13itized by TTIZA personnel. T4 |
provided 3digitized elevation informaticn for use in -srralin masxing i

computations. [

S : 3 nre e
weapons Japabilities relative *0 <ha other weapon sys<ems. Appendix O
contains *the parameters and shelir wvalues for the varicus 21r lefanse weapons
currently in +he TAMPS.
>. Aircraft Performance. This 1a3ta DPase was used <o zompuie <he
rerformance of +the aircra’™ during i1<s nission. The aircraft ased was the i-T
and %*he 3da%ta coniained in =he iata tase was Jerived Trom -he UATTPE manuals
for zhat aircrart.
FLIGH T PLANNING
< STATION
T.5 TRAINING ,
3.2.1 Testing Phase [
2,2.%." Te2st Supervision and Data Venagemen<t Perscnnel }
Test supervisory and data management personnel received one iav of !
nands-on training with the CAMPS a4 TOMARZC, Inc. This *raining was 2onducead
the week prior <o *he test. In addition, a reoresentative 2f TCNARC2, Inc.,
was present during testing ‘o provide aussistance 3s reasuired.

A
]
FN

\




Zach Test parsizizant was given 2 briaf demonstration o7 <he tasi:
capabilities of the JAMPS during the in<roduc<ory remaris They <hen raceived
a detailad 2=xplanacicn ard hands-on sessisn for those funcsions specifically
required for the CAIP lanning pericd. Llastly, 2 dezailed or nd

33

- -
he CAMPS capabili“ies as well as selec=ed

functions was presented %o sach pair of <test parzicipants.

3.5.2 Zvaluation Zhase

In order to evaluacte *he Jlight routes develoved during <tes<ing, <we

MCTSSA officers received approxizactely eight hours of <raining and zands-an
@xperience in using *he IPASS at CCMARCC, Ize.
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1.7 ZATA SCURCES
Jata was collected for svaluation and analysis in support of cthe <ess
objectives. Data was collected from the test par+ticipants by a ccmtina<iosn o7
flight route summary sheets, wriiten responses %0 guesticnraires, and oral

comments.

$1.2.7.1 Za*ta Collaction

The raw data for this MOP was collacted using *“he imeeboard card
by the CAMPS and %y a Manual Fligh% Route form. Copies of actn are
in Appendix =.

4.2.1.2 Da*ta Ivaluation

All flight routes developed during the %testing phase were then entarsd

into the EPASS terminal and evaluated against the shreat devised ‘or she
‘ scenario. 7For each route, the ZPASS simulated engagements Dy enemy air
| defenses along the route. Tor each engagement, *he enemy si<e firing, che
| time of the engagement and the probability of susvaln;ng abort level ijamage
P(d), were then recorded on a Route Svaluazion Cata Jollection and ¥ Reducsion
Form (Appendix Z). In addition, the %ime-on-targe+ (70T7) was noted and
recorded .

4.2.1.3 Data Reduction

For each engagement along a route planned by a par<ticipant {there may nave
been none), the probability of survival, P(s), for that engagement, wWas
computed as

P(s) = 1-2(4)

using the P(d) for the engagement. The resul:ing P(s) for each engagemen: was

then recorded in column 5 of the Route EZvaluation Data Collection Form.
FTinally, the probability of surviving to the target, p.(s), was computed >y
multiplying *ogether the 2(s) for all erngagement:s wlth'an engagement <ine
equal to or earlier thanm *he TOT. This P.(s) was then recorded at she bo<:o
the collection form. At <the end of thé evaluation phase, the P _(g)'s af
all participants were consolidated on the Objective 1 (MCP ‘a) Ja*d Summary
Sheet and used as data for the analysis phase of Objective 1. .

4.2.2 MP 1%

The data management for XOP 1b was the same as for MOP ‘a excep: .“e 3(s’
for all engagements wWere multiplied 4ogether to get a 2(s) for the a:ission,

Pals).
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4,3.1.1 Da=wa Zollaczion

The data for <his MCP consisted of <he number of sliizes circled
Altitude Slice Questicnnaire (Appezndix 3I) as bYeing <he mininum numt
slices required %o do mission planning effecsively.
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4.3.1.2 Data Reduction

For each <“es*t rar<icizant, a tally zonsissing 2F nis ¢
aumber {2.2., ) was 2nzered on the Zata Summary Shee: .
aumber of al<isude slizes indicated. Tinally, *he <%c<al =

-

2ach number o7 slices was recorded.

LY Bl e iy Bolst
zarsicizans

cled
io ™Y o -
vendix Z, for zhe
A e -
ter o7 talliss Zzox

1.3.2 P 2%

4.2.2.1 2DJa=a Collection

Nata collection for MOP 2% consisted of <he lis<ting, by the test
participant, of *hose altitudes he would choose if 3 specified zumber of
altitude slices were available to him. These altitudes were listed for an
availability of 3 through 10 altitude slices on *the Al<itude 3Slic
Questionnaire {Appendix Z).

4.3.2.2 Relative Worsh

premise that selection of an item, when the number of possible selsctions is
small, implies that a higher value is placed on <hat i<em than selection in
the case where a greater aumber of selections is possible. For example, i°f
you only get three wishes, then each wish chosen would presumably rave a

greater value %o you than if you had ten or *wenty wishes available.

The relative worth measure (w#), as defined ‘or &4his test, is based on zhe

To compute the relative worth measure, we have a number of diffsrent
possible levels of selections available and a list of iems <o £ill *h
selections at each level. This allows us *o <hen assizn a series of weizhzs
to each item based on the diffsrent selection levels it was assizned *c.
These weights consist of the inverse of the selection level Zor each
assignment of an item. If an item is listed as one of <three possibdle
selections at level three, each item would get a weight of ocne-+third assigned
for that particular level.

As an example, let's assume there are four levels of selection available:
1, 2, 3, and 4. 3Zach level is addressed separately and items A, 3, C, and D

are listed to fill the available selection slots at each level. O(ne possible
allocation looks like this:

!
I
|
|
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The relu.ive wor<h, w, for 2ach izm woull ze zcmputed as follsws:
¥,0* .30 - 2T -.28 = v 08
:.ré = 28 = 2%
9, % 1.0 - .30 - 3T - .25 = 2.8
We * .33 0+ 25 = 38
As zan "e seen, the weighs Jir an isem increases a3 133 selacctiin uiniar
iinirzished resources Increases.
1.2.2.3 2asza Reducticn
Using the Jbjective 2 [1TP 2%) Zacta Reducsicn Torm conzained in Agzeniix
I, a relative worth Wwas compusec For 2ach alsisude lis<ted by a sess
sartizipant. These values were cthien comsclidated and grouged arsund indsx
alsicudes as follows:
Listed Al+ticudes Zndex il<ti+udes
0-149 1C0O
150-249 2C0
280-349 3CC
35C-449 1cC
450-749 =Ce
750-1,249 1, 3CC
1,250-1,749 , 3CC

1,75C0=-2,4G9
2,5C0-3,499
3,5C0-4,499
4,5C0-7,499
7,5C0-12, 499
12,500 or amore

oCo
C0
SCO
<00
20C
cCO.

g~

.- - -

- _a
T O U B Wy —

To arrive at a <otal relative worth, W, for an alti+tude,
individual relative worth value in *‘he grouping range for an
recorded on *he Objective 2 (P 2b) Data Consolidation Torm
summed over all par<ticipants. This %<o%al relative wor<h, W,
rank the al<itv.es during analysis.,

4.4 OQBJECTIVE 3
4.4.1

WP 3a

4.4.1.1 Data Collec*=ion

Data collec*ion for this 0P was

on the CAMPS Display Zvaluaticn form con%tained in ippendix I.

il

conducsed using <he catego

“he highes<

alsitude was
(Appendix I and
Wwas <hen used 30

rical judgments

~n
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Jata zollaction for <his P ccnsis<ed of thie parwicizants wristen
R <. Yy 1< awmY 3 -t ~an =3 - Tepa T irm s
subiecsive commen<a on <he TAMPS display made con sthe IANFS Tisplay Ivaluiatico:n
> . . - -
fcrm (Appendix ..
. - s - - 3 -
4.4.2.2 Zasa Zaducsicn .
Ari A AF sty dgeg fam TT TR aamaiacnhd AT Anmgatidgemian Ad ehg =ag -
ucticn of <he dazz for TF 3T zomsissted of scmsclifaticn of she ztasc

1.5.0.7 Za*a Zollecticn

Ja<a 29llecsicn for <his WP 2onsisted 27 the four alsernactive meetcard
zards (Appendix I ranked in order of by sach <est rar<icigans.

I

“« = -
-

e a%ta Reduc<ion

4
- .

The Zaza fzr P la was reduced by recording, for 2ach rarsicirans, h-
ranking assigned <o <he xneebcardi card alternatives. The Tasta Reducstisn ¥ T
Sor Jbiective 4 [MOP da) was used for <his turzose and can e Jsundé :in
Appendix =.

1.5.2 XP it
-
1.5.2.1 Data Collec*tion

Ca%a collec*tion for DP 4b ceonsisted of the writter commen<s of <he tess
participants conceraing “he T t ard content of <he xneeboard card
alternatives provided <5 them. These ccmments Were made on the <=eetoard
cards themselves.

4.5.2.2 2Zata Reduction

Data reduction for this WP was limited %o *he congolida%ion 2% she %es=s
participant comments.

R Y S
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1.2.' Zaza ollesceicn
Ca=a lecs Saw =his TD AaangigTad AT eha ag=amAvs s ivdpmanea Ad =na
«a72 CC.L. LS 2T Talis LY tTnsistec I tne :ac gﬁ--'a.. caagnents I T2
- < R g T s ) B - N - ;
“esT partizipants as indica<ed on the Zase 27 Planning Juessicsnnaire zontained
B : >
iz Appendix I.
.. <
1.0.2 DJaza Reducsion
; ; : A e = : i s : -
The ia<a reducticn fir LP 3 :scomsisted 37 the reccrding o7 -es-t
i~ - - s = 7 =V =~ = = P
sarsisitanst responses on the Jtjective T (MCP 3] Tasa Iummary Sheet using a
- AR ST . .
tally 2f the circled rpar<icipan<t nuater.
- -~ R Tals b dd hod \ o
s 3J2CTITE = (TP 3.
. - - -~ 1 -
-. ! Za%a Sollacticn
) . - - = - e - . N - -~ e Enb e Rt
cata collection for chis stiective Wwas accomplished using <he JAMPS IPASS
. - hn - - - - S - epa -
Jomparison Sorm containec iz Aprendix . Tarsicsitants were asxed o iiviie
~ . % - - 3 Sk - e - - * -
12C points tesween 2ach 3 -r 37 sysctem onfiguracticns lis<ed on <he form tased
.

on %the value 57 <he s3ysc 30 <he 2ission plamning trocess.  For example, i
A

Jou were *ompa-zng sys:ems A and 3, and considered chem o5f 2qual wvalue, <hen
they would each bte assigmed 7C points. I7 3 was considered ax<remely valuable

in zcmparison, shen shey wouli e marked as

-

and A 0f lit<le or no vralue
fallows:

4.7.2 2Zata Reduction

The data for <his MO“ was recorded on she Cbiective 5 (P 3
Reduction Form contain in Appendix . This data was then reduced Ty
using the Clonstant Sum Method 97 scaling. Te%ails of %he Constanst 3Sum zethed

-

are con<taized in Appendix 7.

\

4.8 O0BJECTIVE 7 (¥0P °)

1.8.1 Da<a Collaction

-

Jata Collection far Jbiecsive consisted of she categorical ‘udg:en: bhd
the test par*icipan<s as indicated sn *he Jeneral Zvaluation fyrm 2onzaizned in
Appendix =.

4.8.2 Data Reduc<icn

The data reduction for XP 7 consisted of recording <he tes: zarsizigan
responses on *he Data Summary aheet for Jbjective T |1 ¥
the circled participant number.
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TATA ANALYSIS
3.1 OBJECTIVE !

The MPs for Objective !, as specified in paragrarh 2.7.', were analyzed
using the same method of aralysis.

.1 Method of Analysis

veloped flight zlans using TAMPS and zanual
methods, the resul<ing probabiliciss 5% survival, 2{3), cou.d %e osrganized
into matched-pairs of data for each tes: par:ici: nt. This made <he ia-za
ideally suited *o analysis by <he Wilcoxon Yasched-Fairs s',g::efq -Ranks Tess
{see Siegel, "Nenparamesric Statistics,” *Vuraw-~;l- 1356,

Since each %est zar<icipant ide
3 -

-
-
-
=
.

The Wilcoxon Signed-Rarks Test Facuses on <he iifference tetween zhe dacza
elements of each matched-pair. I% considers zhe magni<ude o <he iifference
as well as *he direc*icn, <thus giving more weigh*t <o data pairs wnich eoxhizics

larger differences *han %o those exhibiting smaller differences. CZe*tails o
the method can be found in Appendix H.

5.1.2 Assumptions
The Wilcoxon Matched-Pairs Signed-qanks Test is a nonparametric <sechrnijue
and thus atiributes no specific distribution to the data. The assumpticns Tor

the Signed-Ranks Test are that the dl ferences being analyzed Zorm a randenm
sample from a distribution which is continuous and symmet>ic.

5.1.3 Hypotheses
The null hypothesis for 2ach YOP of this objec%tive is:
CAMPS planning is not more

effective than manual planning.

The corresponding alternative hypothesis is:
CAMPS planning is more effective

than manual planning.

5.1.4 Interpretation of Results

After the Signed-Ranks Test was applied to MP la and XP !b, a p-value
for each null hypothesis resulted. A p-value, or significance level, is a
statement of the probability that, if the null hypothesis is rejected, you are
in fact rejecting the true case.

Since null hypotheses are formulated for rejection and *hus <he implicis




acceptance oY <he al<srnazive hyTosheses, 14 i3 degired 4o reiect <hs nul

nypothesis.

Ta

-t is common <hat a null hyvothesis is not reiec<ed unless <the »-value “=or
che hypothesis is l2ss <han some 3robabili*y orescrized as acceptabdle risk »f

rejecting 2 true case. This level of risk is denoted as < > and <ypizallv hnas
values of .05 or .!.

5.2 O0BJECTIVE 2
5.2.1 WP 2a

The opinions of *the *test par<icipants regarding *he ninimum number of
altitude slices required were analyzed using *he mode of *he data %o selasct
the zumber of glices mcst preferred. In addi*ion, *he ari*hme*ic mean and
gtandard deviation for the da*a were compuied.

5.2.2 MP 2%

The analysis of the relative worth measure for this YOP consisted of
ranking *the altitudes by relative worth from highest to lowest.

5.3 OBJECTIVE 3
5.3.1 MP 3a

Analysis of the categorical judgments for this YCP consisted of computing
the percentage of test participants judging a display characteristic in each
category.
5.3.2 WP 3b

The comments of the %est participants were summarized and are included
#ithout fur+ther analysis.

5.4 OBJECTIVE 4
5.4.1 MP 4a

5.4.1.1 Method of Analysis

Although subjective in nature, the rankings of *he kneeboard cards by *he
test participants for MOP 4a, were analyzed by constructing an interval scale
based on the ordinal rankings of the four alternative Xneeboard cards 3lenn
F. Lindsay, "On Constructing Interval Scales from Ordinal Judgments"”, Yaval
Postgraduate School, 1977, unpublished).

As a check on the agreement of the rankings by the test particivants, *he
Kendall coefficient of concordance was calculated. It indicates whether the
Judges applied essentially ‘the same standard in ranking *the various
alternatives.

Details of these methods are contained in Apvendix H.

5-2
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The assumptions nade <O comsStTUCT an interva
judaments are:

a. 4 judge cannot directly express ais Fselizgs about the scals wvalue 27
an alstermative, but is zable <o rank the altermatives in accordance wizh 2Is
feelings.

b. The feelings of <he population of judges are a normally dissridused
randem variable.

¢. The variance in *he feelings of *he jiudges is the same for all
alzernatives.

id. The correlation coefficient for feelings 3Tetween any pair of
alternatives is the same.

In order to compute Xendall's coefficisnt of concordance, he only
agsumptioa required is the independence between rankings.

S.4.1.3 Interpretation of Iesul*s

The interpretation %hat can te made of an interval scale is best explained i
by an example. If four instances of some property being measured are denoted
by *he letters %, 7, G, and H (for this MOP the proper%y being measured :is
"user compatibili%y” and he instances are the Sour kneeboard card
alternatives) then an interval measurement of the degree of the propers
possessed by the instances might be represented as follows:

OO S S

ol 4 2

L7V

On such a scale, the base or zerc point as well as the units of measure
are entirely arbitrary. It could be concluded that T and I possess more oF
the proper<ty than G and ¥, *hat there appears to be little difference Gtetween
E and H as compared with the difference between Z and 7, 2tc. If the
intervals between all instanc2s were approximately equal, %hen very Lit:l
information is provided. In such a case, since %the units are arbitrary, the
intervals could represent large but equal differences or small but equal i
differences.

A high or significant Xendall cocefficient of concordance may be
interpreted as mMmeaning that the test participants applied essentially she same
standard in ranking the imeeboard card aliermatives. Though <his dces zo=
assure that the ranking is correct (it may be influenced by external Zactors),
it does give confidence in the ranking under the conditions of <he zess:.

5.4.2 MP 4% .

The comments of the test participants regarding *“he xmeeboard cari wers
sumnarized and are included wishout fur+her analysis.




5.5 CBJECTIVE 3

The method of analyzing <he :asegorizal ;udgmenss :I <he 2ase 57 zlannin
of the CAMPS was <o ccmpuse the gercen=tage :I <test sarticipanta (udgizg a2

characteristic in =sach category.

5.5 OBJECTIVE §

Py

The scaled ranking of *“he different systems resulsizg from Zata reducticr
w#as used without furcther analysis.

5.7 OBJECTIVE 7

The categorical judgment of <he <est par<icicants 3s -0 csheir overall
opinion of the CAMPS/ZIPASS were analyzed Dy computing she percentage of
participants judging che system <o be in =ach category.

.8 CBJECTIVE 8

The comments of the participants regarding their likes and dislikes about
the system were summarized and are discussed in Section 5, Results.




RESULTS

-

AR TDAMTUD 4
CBJICTIVE

[o I
.

To investigate whether a plan For a *ac<izal air strike
mission developed using ZAMPS resulss ia a higher
probability of survival thar one developed 2anually.

In order %o meet Objective !, the difference in <*he probabilities of
survival for a2 mission planned with CAMPS and a marual mission was used <0
test the hypothesis that CAMPS planniag i3 20t more effective thar Danual
planning. The hypothesis was tested for %wo par<s of the mission: <o zhe

target and for the entire mission.
6.1.1 Resul:s

From the analysis for Jbjective !, it was possible %o reject <=k
hypothesis that CAMPS planning is not more effsctive ¢han manual planning wich
the following levels of significance:

To the target p = .0
Total Mission p = .O

6.1.2 Discussion

The hypotheses for Objective I were designed :o test for a iifference
between CAMPS and manual systems of plarning. The results above <ell us thats
there is a statistically significant difference between CAMPS and nanua.
planning methods. That is, CAMPS planning provides a better probabilizy oF
survival than manual planning. The hypotheses do not *ell us, rowever, now
auch better.

We can get some insight into the magnitude of the difference by locking at
the means of the probabilities of survival for each method. Table 3-1
contains the mean values and differences of the P(s) for the condifions of =h
test. If we consider the differences as improvement and compare them <o “heir
respective manual P(3), we get a percentage of improvement £or both measures
of performance:

to the target, 26%
and for <he mission 24%

The probabilities of survival and <heir 3ifferences shown in Table 5-1 zan
<2

be viewed from a different perspective. For example, if 1CO aircrarft were

fly missions planned manually and 100 aircraft were to fly missions planned
#ith the CAMPS, *he values in Table 6-! %ell us that it could be expecied <has
19 more aircraft would make it to the target and !6 more aircraf: would return
from the mission when using the CAMPS <han when planning is done manually.

3




Table 9-'. Yean Frobabilisiss o7 Zurvival
JAMES Manua Ziffarence
To Target L322 T2 .1 88
Mission 324 .61 .63

6.2 OBJECTIVE 2

To assess <est participant attitudes regard
of required altitude slices and <the spec
preferred.

ng *he nzumter
fic alti<udes

For this objective, test parvicipant opinions were used 7o assess cthe
number of altitudes required and *he relative worth of various alctitudes.

6.2.1 Resul:

Table 5-2 contains *he percentage of “est participanta selecting the
various altitude slice availabili%ies. Statistics for this data are:

Mode =5
Arithmetic Mean = 5

5.8¢
Standard Deviation = .06

Table 6~3 contains the index aliitudes ranked according to their relative

worth as computed during data reduction.

Table 6-2. Minimum Number of iltitude Slices Required

Humber of Percent
3lices Selecting
3 0
4 16
5 37
6 21
T 10
8 5
S 5
10 5




Table 5-3. 2Ranking of Alsizudes Ty 2elasive Worsh

larcking Index Alzi-ude Relazive Worth
1 5C0O 31.834
2 +,CC0o 29.073
3 100 25.365
4 200 21.85%6
5 300 10.412
6 5,000 9.434
7 10,000 3.18¢
3 1,500 $.989
9 15,000 5.572
10 3,2C0 4.779
" 2,000 1.129
12 400 4.04
13 4,000 .3%8

€.2.2 Discussion

The results obtained for the aminimum aumber of al4itude slices <%ell us

that at least 4 are required and probably no more than 7 would be necessary.

As to what these 4 %0 7 altitudes might be, we look %o a plot of the
relative worths of the altitudes by rank (Figure 6-1). This plot reveals
alusters of the data. This would indicate <hat *he 4 highest ranking
altitudes

500
1,000
100
2C0

might be selected with some confidence over those of the lower group. <the
ranking of altitudes within a cluster, especially *he lower one, shoulld be

considered more variable and subject to interpretation.

WO




RELATIVE
WORTH

32
30
28
26
2
22
20
18

14
12
10

o N & O

2
1 2 3 4 5 6 7 8 9 10111213

RANK

Figure 6-1.

Plot of Relative Worth of Index Altitudes by Rank
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cudes regarding <he chysiczal
-
4

7o assess <est :a
in o7 <he JAYPS display.

appearance and in
5.3.1 Resul:

The results for this objective are summmarized in Table $-4 and in
-

Appendix & [Test Participant Zomments - JObjective 3 (MOP 3b) ..

Table 6-4. ZAMPS lisplay Categorical Judgmen<s
(% responding)

Property Poor Cnly Fair Goeod Zxcellent
Color 3 50 42
Iaformation

Content 4 38 58
Line Textures 13 58 29
Screen Size 4 21 57 3

Map Scales 4 58 38
Qverall 50 10

6.3.2 Discussion

Key aspects of the CAMPS display *hat several test participants wan<ed
changed were:

1)  screen size (wanted it larger),
2) ability to change altitude display during planning of a mission,
3) computer responge %00 slow.

Other comments are provided in Appendix G without further discussion.

6.4 OBJECTIVE 4

To assess the user compatibility of +the current CAMPS
kneeboard card.

6.4.1 Results

The analysis of the rankings of ‘he xneeboard card alternatives resulted
in the following scale values:

o
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Xendall's Coefficzient of Concoriance resulted in <he rejecticn a3 she O
level of the hypothesis %hat <he judges used iiffsrent zricerion <o rank <he

kneeboard card alsernatives.

Comments on <the various charac%eristics o7 <he :2ardg are zonzained in
~ T 4 N
/

Appendix G _Test Parsicipant Comments - Jbjecuive & [ MOP 1%

Oy

4.2 DJiscussion

Arranging <he alzternasives 2n a scal2 in accordance wWwish <heir resulsan<
scale value, 1% can te seen <ha%t shere seems =0 %e licttle 2 rence tesween
al<ernatives C and 2 and <hat alternasive A, <he currens xneeboardi 2ari, is
least preferred of all.

8.5 OBJECTIVE 5
To assess <the =ase of planning wizh CAMPS.

In order to accomplish +this objective, *he test o
rate the CAMPS in four areas of planning and <hen rat

-

statements are shown in Figure 6-2.

articipants were asked =
e is

overall., The five

1+ Rate how easy it was for you %o get information 7you needed Trom
the system.

2. Rate how easy it was for you %0 use the information provided by
the system to plan your mission.

3. Rate how easy to understaand and execute, were <he procedures for
using the system.

4. Rate how well the system provided the level of detail of
information you required.

5. Considering your responses %3 the above, rate *he overall 2ase of
planning a tacitcal air strike flight plan with the CAMPS.

Figure 6-2. Zase of Planning Catagorical Judgmen: Sta%ements

The results for this objective, the percentage of %“est par+ticipanis responding
to the five statements in each category, are shown iz Table 5-3 by sta‘emens:
number.

6=6
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Tanla 3-3., Tase 37 Planninz Tastegeorical Judguent Fasults o
lnly Fair Zood Zxcellens
' 3 28 o4
2 1 L )
- -
3 c8 i
it X! 42 34
Rl )
Jverall 28 22
3.5 CBOECTIUVE o

T> assess +the narginal value 57 adding Sxgerimencal
Penesra<iorn and Analysis Suppor: System (ZPASS.: <yre

[¢]

capabilities <o =zhe TAMPS.

This objective was met by having <the zest parzicipancts compare the varisus
systems {i.e., CAMPS, CAMPS/ZPASS, ZPASS) <o each other in regard =0 shelr
value %¢ *he mission planring process.

”~

5.6.1 Resul:s

T™he results for this objective were the scale values spown bdelow for =ach
£ the systems.

CAMPS/ZPASS 2.15
CAMPS 1.0%
SPASS 44

5.6.2 Discussicn

What the results above %tell us is *hat, in +he opinion of *he %tes®
participants, CAMPS nas twice the value of ZPASS in mission planning Sut thats
CAMPS with EPASS would have twice <+he value of CAMPS alcne. Thus the marg:zal
value of adding EPASS to CAMPS is as great as the value of JAMPS alcne.

6.7 OBJECTIVE 7

To assess *he user's overall opinion of <¢he CAMPS/IPASS
system as a mission planning “ool.

In order to achieve this objective, <est participants were asked 22
respond to the following:

What was your overall impression of a CAMPS/EPASS <ype of sys<enm
as a tool for :.ission planning? -

Poor (unimpressed)

Fair

Good

Sxcellent . very izpressed)




e

The resulss 37 she resrtcnses wWwers thnat — 3 oF <hne zast zar<tizizancts wers varv
: 3 e «~n 2 --;-'.. . SanA - ma - ) )
impressed wnils ‘2CT raced che svyssexz gocd T zesser.
5.3 JBJECTIVE 32 ‘
7o compile a3 liss oF zar<icsizant lixes and dislixes atcus
the CAMPS,/TPASS.
The commen<s of <he <esg<t par<icizarts Ior shis objegtive are provided in !
Appendix 3 _Tast par<izipant Comments ~ Thlective 2 wi<shout iiscussicn here.
e z T y .
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7.1 CCNCLISZIINS

..t Zffec%iveness

Bagsed on “he resulss of this <est and <the :trevicus <es: shat used ZANMES
*he conclusiorn zan be drawn that the JAMPS is a valuable zissicr plannizg a
It should be poinzed su* however, *hat the resul<s 27 %0tk of <hese ses<s
depended upon <he level of <hreat and the rerfect intelligence assumpsizrs.
™e fact <hat Tany part:-:.an‘s achieved zrctabili<ies :f survival 27 wiszh
both methods of clanning also reduced our abilisy <o discrimina<e tesweer =he
gystems wizh accuracy. These limi-caszions do now lessen ornfidence in <he
results tut reduce the abili<y %o zeneralize the results <o cther threa< angd
intelligence reliatili<y lavels.

The value of an automased system would vary as the *tareas ’rari° « Thaz

is, when there is listle or no <threa*, c<here would Ze lizsle

in missions planred wi<h ei<her system. As <he ;n.ensi:y 2% <he threacs

increases, it 4sould e exvected *hat <he value of <the CTAMPS wouli increase
until a point is reached where <he ‘hreat is so dense that zissicns slanmnmed

W#ith perfect imowladge, whatever it3 source, would %e lswn at esxiremely 2igzh

risk.

Pipge- D2

cha “ovel

The sensi<ivity of *he effecviveness of <he CAMPS <o changes iz =
of <hreat and intelligence reliabili“y is unknown. This does 2o iiminisn zhe
potential value of *“he TAMPS <o *he mission planmrer, tus snly sur 2

dredict its effectiveness.

- ———y -
- -

K
Y -
- ~

T.1.2 Usilis 57

On the whole, *he vast na*or;ty ¢f the test parsicizants Jel< *h
would be invaluable <o them. hey el tha* it provided <kem wich <ools neos
currently available %o *them and that these tools were easy <o use and apriy.

she CAMPS

Their indications of deficiencies and suggestions Jor improvements are
detailed in Section 5 [RESULTS) ard in Appendix G. Trom <hese, i% can te
concluded that the CAMPS is on *he right *Tack. I% provides a needed
capability %o the mission planner and is =asy $o use.

7.2 RECCMMENTATICNS

As with nost tests or experimenzs, Iore Juesticns resuls than are
answered. The CAMPS Test '-32 is no exception.

The key questions %o be answered in the future are:

'. What is the semsi%tivity of CAMPS performance %o different levels of enemy
threat?

2. How will real in*elligence [i.e., reliabilities less <han ‘CC%) affect =<he
performance and utilisty of <he CAMPS.

-
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APPEIZIX A

FLIGAT 3CUTT ZVALUATICY PRCCEIURES

A.1 INTRODUCTION

o~

In order to compare the fligh® routes presparsd by partici
and manual planning methods, the routes were entered into a C
system called ZPASS (Experimental Pemetration inalysis Suppor
ZPASS simulates *the flying of a mission through a specified <
specified <errain. Among its outputs is a probabilicy <hat a parsicular
engagement of a surface-to-air missile (SAM) will inflict abor<-level damage
to the aircraft {lying <he mission. The nex* paragrapnh ouslines <k
procedures used %0 2valuate <he flight routes using <the IPASS.

[}

pants using CANPS
CMARCO, Izc.,

A.2 ZVALUATION PRCCZDURE
A. Log-on *o COMARCO, Inc. ZPASS Progran
3. Designate Tor scenario
1. Terrain
2. Air Defenses
3. Aircraf:
C. Tor each flight route
1. Set up a Data Collection and Reduction Form
a. Filling in Par<icipant Number
b. Circle method of planning.
2. ZEZn%er all %furnpoints/checkpoints of route in sequence by en<ering:
a. Coordinates
b. Altitude

c. Speed

3. Evalua‘te route by using TPASS simulaticn.

=

. Display engagement list.

N

. Record following data on Collec%tion and Reduction Form.
a. Sites firing {(colummn 2)
b. Time of engagemen: (column 3)
¢. Probability of damage, 2(d) Zor each firing (column 5)%*
d. Time on %arget (TOT)

* NOTE: Column 4 of the Ja%ta Collection end Reduction Form is not used.
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APPONTCIT 3

- il -
SCENARID
3.1 INTRODUCTICN
The scemario for the JAMPS Test !1-82 was very limited but specifically

designed o provide an envirorment and sisuation <0 <%est the parsicular ZAMPS
capabilities ir ques<ion.

Participants were not asked to develop complete fligzht plans in <hat <hey
had no fuel or time calculations *to consider. They only had tc devalop *he
route itself. Ia crder %o structure *the test environmen*, *he planning
constraints described below were developed.

3.2 DJESCRIPTION

-~

The situation used for *this %est was tased on a scenario used az <he WoI
course neld at MAWTS-!, Yuma, Arizona.

3.2.1 Planning Region

The region made available to the participants for planning is shcown below:

° ]
115 114 113 112

B.2.2 Missions

There were two missions planned by each participant. BEach mission
consisted of a designated start point and a target. The participant was
"placed" in the air at the start point and required %o develop a route %3 .he
target and back to the start point. The two missions are described below:




4 -

i
MTSSION #
START POINT: 3T9ap0 o ©2,2CC FT OEL
1117150
TARGET: 22931 20" ¥
112955'45" y
MISSION #2
START POINT: 32%5' ¥ 10,0C0 7T ¥SL
114%5"' W
TARGET: 32°%43" N
112% y

3.2.3 Profile Constraints

In order to simulate the offects of fuel and range limi‘a%ions <ha< would
normally apply to mission planning, par+*icipants were required %o adhere ¢ ,
the certain mission profile constraints.

Altitudes and the distance that could be flown at an altitude were limi-zed
sc that the entire mission could 2ot be flown at any one alti‘ude because 37
fuel limitations. The limitations on altitude, speed, and distance are shown

below.
Altitude (£t) Yaximum Cumulative Jistance Sround
at or below Alsitude (¥X) Speed (Xls)
10,000 MSL 300 420
1,000 AGL 150 480
5C0 AGL 80 480
100 AGL 20 540

For example, if 30 ¥M are flown at 100 £+ AGL, <then omnly 30 Y couli be flcownm
at 500 £t AGL.

Total Round Trip Distance for a2 route had to be 3CO ¥YM or less.
B.2.4 Threat

Enemy SAM sites used for the test were also based om the WTI 3cenarid.
The type and location of the si<es are listed bdelow:

SURFACE-TO-AIR MISSILE THREAT

TYPE LOCATION
SA3 32 39 00 ¥
112 36 00 W
Sad 32 24 '8 13
112 48 4C W

3-2
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APPENIIX °
TEST PTRICD JUTLINZE
C.! QJUTLINE

I. Welcome Aboari % Introduction

A. INTRCDUCTIONS

3. IPURPOSES -- The purposes of *this %est are two-Iold:
(1) To see if an autcmated sys<em such as <chis will aid in <he flight
planning of <ac<tical =zissions.

(2) To expose as many avia<ors as possidle %o the system and make
them aware of the potential capabilities.

Right aow, no aviators are involved in its acquisition. We want to
find out if the aviation communi*y has a need for a system like <his and if so
get them involved in its acquisition by generating a ground swell of opiaion
from the FMF and thus encouraging the designation of an aviation sponsor at
M.

C. BACKGRCUND
What is CAMPS? (Show display slices)
Who developed it? Sterling Zngineering Division JOMARCC, Inc.

When we get USMC system & how many.

This system is on loan from COMARCO to the U.3. Navy who in turn has loaned it
to the USMC for use at WII 1-32 and for :this test.

D. WHAT YOU'LL BE DOING

MISSION BRIZFING
FLIGHT ROUTE PLANNING
CAMPS
MANUAL
DEMONSTRATION (CAMPS/ZPASS)
DEBRIEF
II. MISSION ZRIZFING
Situation and Mission

General Orientation
Overall Mission




\

Znemy Threat 3.2,
Migsion Parameters and Aircralt Tyge
Target Assigrments

ITI. PLANNING
Period 1.
Period 2.

IV. CAMPS/EPASS DEMCONSTRATION

V. DEBRIEF

Questionnaires
Comments

C.2 SCHEDULE

Welcome & Mission 3rief
Planning Period !
Planning Period 2
Demonstration

Debrief

End

0730
0800
0g00
1000
1030

1130

1200
1200
1330

1430

IIZ
1330

14C0
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?laase avaluaza cthe
following stacamenczs. Do

. aga =cw 2asy L1 was
vstam,

[T

Tarmihle 2207

I. Rags how aasy Lt was
29 plan your aission.
Tarrible 200r Snly

3. 3ata how 2asy 20 underscand and axecuta,

svstem.

Tarcibla ?zsor only

4., Rate now well zhe svstem

requirad.

Tarzible 2c0r 2

Considering vour responses
a -actizal air stzike 11

Terrible Po0r Caly

Commentcs:

LUEITICNNA

.

as zian
Zxcellent

~wera =i

e lavel of detail of iziormacion 7ou

e ibove, rate the overall =ase 3I plamnizg
slan with zhe CAMPS.

Zxcellant
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PARTICIPANT NO.

GENERAL ITALTATIO

s b

What was your gverail imoression oF a CAMPS/SPASS tvce 2% sysz<am as

a =ocl for mission nlanning?

Poor(unimnressed)

Fair

Crm——————

"w

cellent{very imoressed)

What did you Tike most about the CAMPS/I2ASS syszem?

what did you disiike 3bout ~ha CAMPS/IPASS system?
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APPENTIX T

TUE CONSTANT SUM ¥YRTHOD T0R STALIVSZ
Reference: Glenn 7. lLindsay, "Scaling wizh *he 7onsczan® Tum Yeszhod”, “Taval
Postgraduate School, 13520.

~

The Constant Sum method was used for Objective 5 %o scale *he orover*y
"value %40 *the mission planning zrocess” and loca%e the instances: TAMPS,
CAMPS/3PASS, and TPASS, on the resul4ing scals. This method requires <ha*
participants agree upon an origin for this scale and this will e assumed.
The method will resul*® in a ratio scale., The ‘ollowing orocedures adavced
from the reference were used.

4

STEP {1 ©EZach test participant's
comparison form were transferred %o *‘he Objective 5 ‘WP 5) la%a
D i
s

3) as follows. ™he point assiznments

corresponding %o *he circled numbers helow were recorded in the
corresponding column for the <“est zarficivant on the 2a*a “educ=tion
Torm.
cames () CAMPS/TPASS _ ()
EPASS (3 CAMPS
CAMPS/ZPASS _(8) TPASS éf%

STEP 2 Compute the mean of each column of <he Data Reduction Torm.

STSP 3 Record the means (labeled @ - (@ ) from the Data Reduction Torm in<o

the

coin* assigmmen<s recordied on <he "AMPR/TDASS

the corresponding cells of *he following array. The means become *he

elements a,. of the matrix A.

ij
1 2 3
CAMPS CAMPS/ EPASS
EPASS

® ©
1 caes | 50

I}

cAMPS/
2 Tl s 50

1 MATRIX

3 EPASS 50




Compute a nasrix W, wi<h elsments

w
[y
[

|
Iy

W5 s
ps :
J J

STEP 5 Compute scale values Sj, where

3 1/3

S" ." "’1)1’ "
j E’!: '13] 3 2,3

are the gecmetric column means.




QBJECTIVE 1
WP 1a
WP 1Y
OBJECTIVE 2
WP 2a
MP 2%
OBJECTIVE 3
MOP 3Ja
WP 3%
OBJECTIVE 4
MOP 4a
MOP 4b

JBJECTIVE 5

MP 5

OBJECTIVE 6
MP 6

OBJECTIVE 7
wpe 7

O0BJECTIVE 3

WP 8

APPENDIX 3

DATA SUMMARIES

== To the Target ....ccviivveecnns
-- For the Mission ..evciennnncee
== Jumber of Altitude Slices .....
-=- Relative Wor<ths of Alti<udes
Listed Al%titudes ......v.cucee
Index Altitudes cersaenas ceaee
-- Display Characteristices ......

-- Consolidated Comments on the CAMPS Digplay ......

-- Kneeboard Card Rankings censon
-=- Consolidated Comments on +the Kne

-- Base of Use teresretesserennense

-- CAMPS/EPASS Comparison  ........

-- Qverall Impression of CAMPS/EZPASS

eboard Cards ....

LI N A A A A N ]

Consolidated Commers on CAMPS/ZPASS System  .....
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VeVl et L s e
AANQAT TR A MET™ A Ly ~x MUY Y4 mQ NTRDT AT
uIsud-d -— o Sl . SN THED JAMPS 4-3?...1-

Note: iad
in parentheses following the comment.

. The display is an offec<ive aid.

2. Would like %o have *he curscor stay visible and be able <o z2wove it in
regl-time.

(91}
N

3. The display should be larger

4. Display fuel, distarcce, aotc., for a candidate poins.

6. Have display change automatically when alci%ude is changed.
7. Display leg altisudes on route.

3. Labeling cluttered screening, may be related to size.

S. Yeed a color legend.

10. Use letters for checkpoin®s vice numbers.

t1. Need terrain/map features %o aid in orientation. (1)

Note: The system nas the ability *o add many fsatures. Th*s capabilisy
used only to a very limited extent Zor *he test. Increasing displayed

features also increases clut<er.

12. Course line too broad or blocks %oo big to distinguish their
intersection.

13. Would like %o have point locatior of threats without coverage.
14. Be able %o shif% threat scales nore easily.
15. Be able to print route or a 2ap.

16. Make encyclopedic information on aircraft characteristics, weapons,
maneuvers to degrade/defeat weapoms, etc., available in *he systenm.

Q2
]
V]

If more than one par<ticizant mads a 2cmments, =he nunber is indicazed

3e able %o change altitude slice display while planning ini<ial rous=e.

was

L

———
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JBOECTIVI 4 MIP ib
CONSCLIDATED CCMMENTS 2 THE XUEZ3CARD CJaR3IS

e: I more than one rparticirant nmade 3 comment, the number
in parentheses following <he comment.

1. Spread the ianformation out.

2. DPut only 6-7 points per card. (2)

3. Include True Course and Yagnetic Course For she i-3. (%)
4. Yeed larger print.

5. Delete YAVAID information since ro%t available in ccmbat.
6. Use MSL only.

7. Show speed changes only.

8. Space horizeatally more.

9. Like actual fuel notation column.

10. Don't need ETA/ATA or actual fuel column. (4)

11. Uge MSL fer altitudes above 10CC £+, and AGL for altitudes
12. Use only one altitude entry, AGL or YSL, not bdoth.

13, Like the btingo fuel entry. (3)

14. Want checkpoint plain language identifier.

15. Reverse ETE and cumulative times.

16. A-4 pilots don't need kneeboard cards. Iaformation zus:t be
to map. Therefore, format isn'%t critical. (2)

17. Put card information on heads-up display (HUD)

18. Like highlighting of various items of informa<sicn. (3)
19. Don't need magnetic variazion.
20. Need magnetic variation.

21. Want true air speed instead of ground speed. {2)

ig indizaczed

helow 12CC £+,

transferred

oo
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OBJECTIVE 3 (X?P 3)
CONSOLIDATED COMMENTS ON CAMPS/IPASS SYSTEX

Yote: If more than cne participant made a comment, the aumber is indicaced
in parentheses following the comment.

LIXES

1. Saving of manual calculations. (5)

2. Interpretation of terrain effects.

3. Mission information priansout. (3)

4. Threat display at the different alsistudes. (14)
5. Target area display.

6. Ability to test alternative ECM options on ZPASS. (2)

. Flexibility of the system while planning. (2)
8. Easy to operate. (2)
9. TSPASS probability charts.
10. EPASS threat breakdown by site.
DISLIXES
1. Sensitivity to intelligence spoilage. (6)
2. Unknown terrain accuracy. (Unverified)
3. Slow response of system. (4)
4. System too bulky.

5. Doesn' t display major terrain. [See note for Comment 1!, Objective 3
(1P 3b)]

6. Concern about ruggedness.
7. Screen too small. [See Comment 3, Objective 3 (MOP 3%d))
8. Wot available at squadroms. (3)

9. Would not be responsive enough for CTAS on-call missions since the *hreat
changes 30 fast.

10. Didn't like touch panel menu.

11. Lack of correlation between iisplay and map.




——

12. Disliked the limi*aszicn of only one candida<te peins at a tine.

e abl

13. Wanted to © b
5 and

%o change al*izude 3lice 3
(See Comments (

'

2 splay w#hile planning mouse.
- o~ : : Y !
§ of Objective 3 (YOP 3bv), (2)

14. Felt there was some confusion in operating system.
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DETAILS TF ANAlYSIS

Tab 1 -- Wilcoxon Matched-Pairs 3igned-Ranks Tes<

Tab 2 -~ Interval Scales from Ordirnal Judgments

Tab 3 -- Xendall's Coefficient of Concordance
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TA3 ' so APPENTIX H

WILCOXON MYATCUZZ-PAIRS 3IZVUZT-2A4NK TEIT

e Soal.s -

Summary of the 2rocedure

1. For each test participant determine *he sigzned 1iffsrence, "2, tetween

the probability of survival for JAYPS, 2 _{g), and “he probabiliiy of

~
1>

survival for manual missions, ?mfs).

2. Rank *he differences without regard %0 the gign. 3Imallagt difference is

ranked first, larges*t is ranked las®t.
3. Replace the signs.
4., Compute T = gum of the positive ranks.
5. Determine ¥ = number of differences, Di, not equal *o zero.
5. Use T and ¥ for table look-up of significance level. 1

Table Reference: DIXON-MASSEY, Introduction %to Statistical Analwsis,
McGraw-dill. P. 543 Table A~19.

Tab ! o
Avopendix ¥
-2
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TAZ 2 %o APPTNTIX H

IATERYVAL 3CALIS FRCM TRIINAL JUTGMENTS

1. Test participant ordinal responses ares zallied Inzo an I, . array wnere

-v

each element, fi*’ i5 *he number of parwticirzants who ranxked alsernative |
v}

above alternative i, i.e.,

J = A 3 c o)
* T faE Tao T
3 a0 vt xR
2 T £ _— E)
cA C3 =22
£ £ £ -
D oa o Tac
2. A p; ; array is comstructad where
LY}
Pis =
Hoog et
1] Ji
Diagonal elements of the Paj array are set to 0.5.

3. 4 Zi* array is *hen computed where each 2. element is zhe standari norzal
o

3
-

For .02 > p., > .98, the 2, cell is

s 9
-

vercentile corresponding to the Pije
left empty.

4. If the zij array contains no empty cells, then the column averzges can Dde

used as scale values, S, Sor the alternatives.
N J

S. = ¢ Z,,, §=4,3,C0
i=4 o

5. If the Zij array has ampty cells, then a least squares methcd aust Ze used
for columns with empty cells. TFor complete columns, *he column average nay Tte
used as the scale vaiue. For those columns with empty cells, a set of lizear

equations of the form,

i-3




~, 3., - 2 s, = I
ied Toies,

o J
nust be Writsten where 3, denotes =

v
array. Substiitute the 3calz values for =h

«
v
4

of simultaneous =2quations %o obsain the

va

A
the set ¥ n

acmrlate olumns and

remaining scale values.



AD-A122 4132 COMPUTER-AIDED MISSION PLANNING SYSTEM (CAMPS) TEST

1-82(U) MARINE CORPS TACTICAL SYSTEMS SUPPORT ACTIVITY
. CAMP PENDLETON CA D P AMIOTTE 23 JUL 82

UNCLASSIFIED MCTSSA-22E001/U-TRP-0O1 F/G 9/2 NL

—

\ END
oare
sy

' oTic




Il £33 =
L i e

2 i
W2 flis e

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAL O $

TANDARDS 196+ A




TAZ 3 <o APPENIIX H
{INDALL'S CJCEFTICIZUT CF CCONCCRIANCE
Summary of Procedurse
The columns of ¢the Objecsive & [MOP 4a, Zata Summary Shees were summed <3

yield the values X, for ; = A,3,C,2.
o

Compute R, where

Calculate *he sum of squared deviations.
s =1I (], - §)2
3
Calculate

K = k2(y7-§) = 2880
—~

“here X number of judges = 24

E IS
[ ]

number of altermatives ranked = 4

Compute the Xendall Coefficient, W

, s s

L Sl s
For small samples, ¥ £ 7, the Xendall coefficient is tested for
significance as follows:

I£ the observed s is equal %0 or greaier than tha%t shown ia Tabdble I &
Siegel, then the hypothesis of independent rankings may be rejected at <he
particular level of significance.

Tab 3 %o
Appendix H




