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FOREWORD

The Battlefield Information Systems Technical Area is concerned
with the demands of the future battlefield for increased man—machine
complexity to acquire , transmit , process, disseminate , and use infor-
mation . The research focuses on the interface problems and interactions
within command and control centers in areas such as topographic products
and procedures , tactical symbology , information management , user—oriented
systems , staff operations and procedures, and integration and use of
sensor systems.

An area of special interest is that of problems of human factors
in the presentation and interpretation of surveillance and target acqui-
sition information. One relatively new source of intelligence informa-
tion is remote monitoring of the battlefield using seismic , acoustic ,
and magnetic unattended ground sensors. When these remote sensors are
activated by enemy personnel or vehicle movement , a monitor display lo-
cated behind our lines indicates the activity . From this display the
operator can derive not only the presence of the enemy but the direction
and speed of convoys and personnel , the number of vehicles in a convoy ,
and the composition of the convoy , for example , whether it consists of
armored or wheeled vehicles.

The present publication reports the initial investigation of oper-
ator display needs for unattended ground sensor systems. The operational
type of display, the RO 376, event versus time recorder , was compared to
two types of situational map displays and found to be superior. (ARI
Technical Paper 281 compared the relative effectiveness of four differ—
ent unattended ground sensors in terms of their effects on monitor
performance.)

This research was done in cooperation with the Combat Surveillance
and Target Acquisition Laboratory of the U.S. Army Electronics Command
at For t Monmouth, N.J. It is responsive to requirements of Army Project
2Q662704A721 and special requirements of the Off ice of the Assistant
Chief of Staff  for Intelligence and the Remotely Moni tored Battlefield
Sensor System Project. The cooperation of the U.S. Naval Inshore War-
fare Command , Atlantic , and of LCDR E. Hockey in particular , is grate-
fully acknowledged . Without this excellent support, the quality and
timeliness of this experiment would have been seriously impaired.

Jo ph Zel r
Te nical Director (Designate)
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COMPARISON OF THREE DISPLA Y DEVICES FOR UNATTENDED GROUND SENS ORS

BRIEF

Requirement:

The experiment was designed to determine the relative values under
typical operating conditions of three methods of displaying activations
of seismic unattended ground sensors: use of the operational RO 376
event recorder , use of a s i tuat ion map display , and use of t ime  compression
with the situat ion map display.

Procedure :

Three tape recordings last ing 2 hours each of the activations of
unattended ground sensors were compiled from the data bank of recordings
of unattended ground sensor activations taken dur ing  f ie ld  tests under
simulated operational conditions . Typical pat terns  at two levels of tar-
get activity were selected to include both personnel and vehicle targets.
To provide realistic simulation , recorded activations of aircraft , artil-
lery , and background noise likely to affect the interpretation of dis-
plays were included.

Twelve Naval personne l trained and experienced in the use of the
RO 376 were given 4 hours training in the use of the situation map dis-
play and the display used with time compression . Each subject then in-
terpreted each of the three displays using a different set of recorded
activations each time , in counterbalanced order , and filled out a stan-
dardized report form. The reports were scor(3 for number of correct de-
tections and number of false alarms in comparison with the known target
activity observed in the Modern Army Selected Systems Test, Evaluation ,
and Review (MASSTER) te~~t~ ~ t Fort Flood , Tex.

Findings :

Use i f  the operat iorei l RO t76 resu) ted in h i g h e r  accuracy and
greater completeness of r~ pert th i n ij id use of the other displays.
No differences were feund ht t w r i - r i  t l ie s i t  u j i  ion map display and the
s i t u a t i on map d i s p l a y  user )  w i t h  t im t  - orn f ) r e s s i ( ) r l  -

Target activity 1ev.’), ordi r i t f c u t , and composition of the taped
activations affect i - )  ej i - r it er p1 r tormanee

— - --  .~~~~~~~~~~
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U t i l i z a t i o n  of Findings :

The ex ) i - r i m e n t  reported here was an ear l y e f f o r t  in a series to
improve the i n t e r p r e t a t i o n  of UGS activations . Because of its superior-
ity, the RO 376 event recorder should be used instead of the situation
map display in interpreting activation s of sensors deployed in strings .

An additional study that would deploy sensors using the area in-
trusion concept of sensor deployment (“grid” or “qated array ’) could
be an additional , useful basis for evaluation .

In view of the effect on performance of target activity level ,
order effects , and composition of taped activations , these conditions
must be controlled in further evaluations of ground sensors in which
operators interpret and report intelligence information . 

~~~~~~~~~~~~ -._ _ _  .~~-- ~~-_ -.-_ _ _
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have been constructed. There is no permanent record of the activations
with these devices except by the proposed addi tion of a tape recorder
or similar device to record incoming signals. Using a tape recorder
would make it possible to resend the signals to the map display and
reactivate the lights.

An advantage of the si tuat ion map display is that it helps the
operator quickly identify the location and direction of movement of the
source of activations by direct simu ltaneous observation of the map and
activations. A potential advantage of this system is the capability to
review activations in compressed time by playing the proposed tape re-
cording at a higher speed . Target activations that would be missed be-
cause of noise or slow velocity of the target past the sensors might be
discovered more easily in time compression.

Similarly, if only the last sensor or the last two sensors gives
strong returns , playback showing the first couple of sensors in the
s t r ing  wi th knowledge that the last returns are strong may be helpf u l
(al though suggestion e f f e c t s  also may cause false alarms). In addition .
someone l ike the S2 could quickly see the entire situation developing
in the context of the map with all its information , inc lud ing  loca t ion
of defense  positions, supplies, and reserves. He could very qu c k l y
revicw what had occurred in the last several hours and detc rminu - the
pattern and perhaps the enemy ’s intention .

Displays of both types have been proposed for f u t u r e  operationa l
use. A comparison of the two types in a v a r i e t y  of s i t u a t i on s  arid a
determinat ion of the u se fu lnes s  of a time—compression aid with thi-
situation map display are requirements of one in a series of r e s ’- ir ch
projects concerning factors affecting the performance of r) !~

( r ators
moni tor ing  remote sensing devices- Although the value  of the RO 376
event recorder has been established experimentally , the value of the
si tua t ion  map display and of the s i tua t ion  map display w i t h  t ime com-
pression has not.

OBJECTIVES

1. To determine the effectiveness of time compression as a dis-
play technique by comparing , under typical operating conditions , the
relative utility of the RO 376 plotter , the situation map di~p1ay, and
the situation map display us ing  the time—compression technique .

2. To obtain estimates of operator performance indexes using the
RO 376 and the situation map display under a variety of operational
condit ions.

2
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METHOD

Population and Sample

Army enlisted operators who have been school trained at Fort
Huachuca and who have had some f i e ld  experien ce const i tute  the popula—
tick; of concern. Because of the difficulty in obtaining a sufficiently
lcirqe sample of experienced Army personnel at one location , 12 Navy
personnel were used; of these , 10 were school t ra ined and had f ie ld  ex-
perience inc several maneuvers. Two had had on-the—job training and no
experience. All subjects were given 4 hour s of training on the use of
the situation map display and compressed time . In addition , the  2 in-
experienced subjects were given a review on the use of the RO 376
recorder .

Independent Variables

1. Displays. The three displays were the P.O 376 event recorder ,
the s i tua t ion  map display , and the s i t u a t i o n  map display used wi th
time compression .

2.  Experience. Each subject was ranked by the commanding o f f i ce r
on amount of experience in reading out IJGS displays. The subjects  were
then separated into a hi gh group and a low group. The rankings  were
checked against se l f—repor t  data . The high group averaged 25 weeks of
total experience , and the low group averaged only 8 weeks.  The high
group also averaged 4.8  weeks of part icipation in UGS exercises; the
low group averaged only 2 .6  weeks .

3. Scenario. Three 2-hour scenarios were developed; each scenario
was divided into two 30—minute , h igh-act iv i ty  sections and two 30—minute ,
low—activity sections. Each section contained both walking personnel
and vehicular targets.

4. Periods. Easn operator worked for 12 30-minute periods. This
variable has no i n t r i n s i c  meaning .  In the analys is, however , it was
divided into Time, Day , and Activity variables.

5. Time . The f i r s t  hour of a scenario versus the second hour--a
measure of short—term time effects.

6. ~~~~~~~ The first scenario given versus the last scenario given
(the  two on d i f f e r e n t  day s)—-a  measure of longer term time e f f e c t s,

7. Target Act ivi ty  Level. The six low—target  act ivi ty  sections
of the scenarios (2 to 3 targets per 30 minutes) were compared to the
six high—target activity sections (6 to 8 targets per 30 minutes).

8. Order. The three groups of four operators used the displays
and scenarios in a different order.

3



!~~ ;ceniili rit V,iri  ab Ic;;

I . l)et~~ctioni—Riqhtr . I f  an - , f c ’ r c c t o r  ri ; ert e(l a t ar q e t  a t  the
t ime  a 1 irife t was acti Va t . ’ rig l ice deni gn a t  ed pens of I he display, the
ru ’n f onine was c la ss i f i ed as a Det -c t  i m c n c — R i g h t .  N o r m a l l y ,  t h i n  v a r i a b le
is p e r f e c t l y  cor re la ted  w i t h  the detection cciiplcutenes;; of i r epor t .
Comple tin e ;; s i n ;  a r at  io (cx ;  res~ e d as a pi - r c i -nc  t age) of t a rge t :;  found to

of al  n umber of tarqe ts p r ese n t .  Tin ’ s i m p l e r  me isu ri , “ Rights , qen—
i r a l ly  w an ;  usi ’i-l because i t  is e as ier  to compute arid i n ;  r ead i ly  co n ver t—
iDle to compl(t(-riess. However , completeness f i g u res  had to he used
w i t h  t he  Act i vity variable because there dr(- ma rt tarqets a v a i l a b l e
for ‘lelection in the high—activit y level thai-i i i-i t h e  low.

2 .  I d e n t i f i ca t i o n — Righ t s .  I f , inc  addi t ion to the above , the
operator class i lied the targe t correctly by I ype (personnel  or v e h i c le )
t In ’  r( spons~- wa n ;  also c l a s s i f i ed  as an I d e n t i f i c a t i o n — R i g ht

3. Detection Wron~~s—False A1arnns . If an operator reported a
t ar g e t at a time when no target was causinq an activation on the desig-
n it e d  per; ; of the d i  ::; lay , the  response was classified as a Wronq—False
Alarm .

4.  Accuracy-Detection. This was the rat io (expressed as a per-
ce nitaqe) of the n umber of Detect ion—Rights  to the sum of the number of
I)etection—Riqhts and Wrongs (or total number of responses an operator
made).

Exper imenta l  Design

A three—by-three  replicated Greco—Latin square design (Figure 1)
was used. Of pr imary inte rest were d i f f e rences  in the main e f f ec t
(the display used) and its interactions with activity level (hiqh or
low) and field experience (high or low). An analysis of variance was
compu ted to test for differences because of Displays (3), Order (3),
Experience (2), Period (12), Activi ty Level (2)  , Time (2) , Day (2) ,
Scenarios (3); and the interactions of devices with Activi ty Level,
Day , Time, and Experie n ce , and of Order with Experience. Other simple
interactions , such as Scenarios and Day , and higher order interactions
were not specifically analyzed but lumped into a residual term , In
addition , Dunn ’s tests1 were used for testing the significance of dif—
fe rences be tween means for the Displays variable.

1
Dunn , 0. J, & F. J. Massey, Jr. Estimation of Mult iple  Contrasts

Using t—D ist r ibut ions . Journal of the American Sta t is t ical  Association,
1965 , 60 , 573—583.
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1st Test 2nd Test 3rd Test
Session Session Session

Group 1 C—Map display with 1)— Map display R—P!) ;76
compri’;;sed time

Group 2 ~ -RO 376 B—Map d i sp l ay  with C-Map display
compressed time

Group I B—Map Display C—RO 376 0—Map disp lay with
compressc ’iI t ime

Note : 13, C , and D re fe r  to the three 2-hour scenarios .

Figure 1. Gr eco— Latin  square design .

Procedure

Three Uher
1 
tape recorders and interface units were used to drive

the RO 376 and two 30—light situation map displays. The tJhc-r recorders
are capable of being played at speeds ranging from recording speed to
eight times recording speed , thereby providing means for “sending” to
the display the recorded activations for all conditions of the experiment.
Each tape recorder was paired wi th  a s ing le  display to permi t the flexi-
bility required by the experimental design.

The scenarios were developed from material obtained by taping typ i-
cal ac tiva tions produced by personnel , armored vehicles, aircraft , artil-
lery , and noise during Project 1030 and BASS III tests at MASSTER , Fort
Hood , Tex. Because these were controlled exercises, target location and
time were known and could be related to sensor activations . Typical noise
such as that caused by weather , noisy sensors , artillery, and aircraft
were not eliminated and were added specifically in particularly unevenit—
ful portions of the performance measures. Portions of the above tapes
showing “good” target returns were selected and combined into three
2—hour tapes (three scenarios). These tapes were played back to acti-
vate the displays to reproduce conditions as they existed in the field.

As stated in defining the Scenario variable, each of the 2-hour
tapes was designed to have two 30—minute portions displayinq a hiqh- tarqe t
activity level and two portions displaying a low—target activity level.
A target is defined as a group of one to n ine personnel or one to six

1
Commercial designations are given only in the interest of precise de-
scription ; their mention does not constitute endorsement by the Army .
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y r - h  j ‘:1 ‘s passing by and i n t l  va t  rig h i -  i - u t i Te I r i  nq of si nn er s  . The

niumber of tarqe I :; ; ‘  ‘r n ;cen i r i o  and im (n p e r i o d  i n  shown i n c  Tabl e 1

Table  1

‘( ‘ - ir q i - - t  D i s t r i b ut i o n

Tar ij e t s per
U — r n i i ; u f r ’ pc r i e d  

- - &~‘~I.2J. }~Li:tJL
I :;t 2nd I rcI 4th Pc r: ;,n;nc -l Vi i; i ; :hi: Ti;t_ al

H 2 7 ii 20

C 2 2 7 7 10 17

0 2 6 2 7 7 10 17

Three subjects at  a t ime were given a ;eni er a l b r ie f i n g  c -x p l a i n i i  rig
t b ; - purpose of  the research and the role of t h e  sub jec t s  (Appendix  A)
The ;;ub j est s  were then ; giver ;  4 hours of ins t ruc t ion  and p ract i  Sc ’  on a

i t u a t ion map di splay arid use of compressed time (Appendix B). If nc r - S r - n ;-
n ar y , a rev iew of the use of t h e  RO 376 also was qiv eni .

Each subject  was assigned to one of the three display-scenario
stat io n ; ; ;  for the f i r s t  2 hours. A f t e r  a break (1 hour or overnight)
the subjec t  went to another display—scenario station for the second
2 l c , , i r : ; .  iollowjng another similar break , each subj ect was a ss i g n ed  t o
I i  last display—scenario station . The subjects recorded targe t informa-
tion on the report form shown in Appendix C. Their responses were scored
~i ;~c ini; -;t known target information to derive the differen t scores for the
i n ca  lyses .

RESULTS

W~~~~~~jFal5’- A1a~~~s)

Table 2 shows the analysis  of variance results  for Wrongs. Of
p r i m a r y  i n ter e st  are  th e  s ta t i s t ica l ly  s ign i f i can t  differences found
on I h ; ~ - D i sp l ay s  var iable .  The average number of false alarms a man a
2-hour  period was Pt) 376 , 56; map display, 9.8; and map display wi th
TC, 12.6.

6
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Tab le 2

Analysis of Variance Table for Detection
Wrongs-False Alarms

Si g u i  f i  cance
Variable df SS MSS F ra tio

Experience 1 .4 444 .4444 .0358 NE

Order effects 2 127.7917 63.8958 5.1460 05
Experience x order 2 82.9306 41.4653 3.3395 NS
Subject within groups 6 74.5000 12.4167

Displays 2 74.6250 37.3125 15.9394 01

Displays x activities 2 2.9305 1.4652 .6259 NS
Displays x experience 2 13.4306 6.7153 2.8687 NS
Displays x time 2 10.0139 5.0070 2.1389 NS
Displays x day 2 65.3333 32.6667 13.9548 01

Periods 11 85.6667 7.7879 3.3269 01

(Activity) (1) (18.7778) 18.7778 8.0216 01
(Time ) ( 1) (17.3611) 17 .3611 7 .4164 01
(Day) (1) (10.0104) 10.0104 4.2763 05

Scenarios 2 12.7917 6.3958 2 . 7 3 2 2  NS

Residual 43 175.0416 4.0707 1.7389 05

Error 66 154 .5000 2.3409

Total 143 

880.00007



The d i f f e r e n ce between the P0 376 display and the average of the
o t h e r t w o  d i s p lays  ( tes ted by Dunn ’s tes t )  is s t a t i s t i c a l l y  s i g n i f i c a n t
at t i cs  .0) lev i- i . Similar comparison of the map display versus the map
di;;play with time compressions shows no significant difference . Thus ,
on t h -  ave rage , twice  as many fa lse  alarms occurred us ing  the map dis—
pla y as compared to using the RO 376.

The inte raction between Displays and Act iv i ty  Level was not statis-
t i c a l l y  si g n i f i c a n t .  Thus , the d i f f e r ence  found between Displays was not
res t r ic ted  to either low- or high-target activity , but can be generalized
to both .

Similarly , no significant difference was found for the interactions
of Experience and Display . It thus appears that the difference in dis-
plays can be generalized over experience . However , contrary to expec-
tations , a significant difference in performance was not found between
the high- and low-experience groups . Several factors might explain this
finding ; for example , that all subjects were “sufficiently ” experienced
to be relatively homogeneous in performance . However , since experience ,
in general , should improve performance , the finding is suspect , and gen—
eralizationis regardincq experience should be restricted to the sample
used in the present study .

The in terac t ion  of Displays  and Time ( f i r s t  hour versus second hour
of a scenario) was not s t a t i s t i c a l l y  significant at the .05 level. Thus ,
the differences found between Displays are not restricted to either the
first or second hour of a scenario but can be generalized over the com-
plete 2-hour period and any time effect therein.

To summarize , interactions of Displays with Activity Level, Experi—
enice , and Time were not s t a t i s t i ca l ly  significant. This result indicates
that the differences foun d in Displays can be generalized over Activity
Level , Experience , and Time .

The interaction between Displays and Day was statistically signi—
ficanit at the .01 level. Table 3 shows the mean number of Wrongs per
2 hours by Day and Display .

1- rom Table 3 , it seems clear that the advantage of the RO 376 dis-
play shown c - a r  h e r  occurred over both days. However , the interaction
effect appar c-rit ly indicates that use of the map display without compressed
time rc- ,;jlted in a decrease in Wrongs from Day 1 to Day 2 , possibly due
to a lc- a r ni i niq effect , whereas use of the other two displays showed a
‘lr-’:rem’-:it in performance from Day 1 to Day 2. Performance on the map
i l i s p I e ~ w ith I cm ’- compression in particular exhibited twice as many
Wrong;; on Day 2 . A reason for this interac tion such as fatigue, differ-
ential learning, or experience factors does not appear reasonable .
1-’urt tn-r examination of this finding seems indicated. This particular
finding does not affect the results or the interpretation of main effect
differences for the Display variable because use of the RO 376 resulted
in fewe r wrongs on both days.

8



TabLe 3

Average Number of Wro ngsa by Day and Display

Map d is p lay
RO 376 Map display with time compression

Day 1 3.2  13.2 10.2

Day 2 4.5 8.5 21 .5

a
These means cannot be compared to previously given means for displays
because they are based on a smaller group.

Stat is t ical ly  s ign i f ican t  e f f e c t s  were found for Period . The
Period variable is simply the 12 30—minute periods (4 30—minute periods
per 2—hour scenario) used in the experiment. Period could be interpreted
as some combination of scenario, time, fatigue, and learning effects, and
thus is of no value by itself.

The three major components of Period (Activity, Time , and Day)
that were thought to have most significance to this research were ana-
lyzed further. Table 2 shows a significant difference on all three vari-
ables. The high—activity condition resulted in fewer wrong responses
(3.9 per hour) than the low—activity condition (5.4 per hour). Thus, it
could be theorized tha t during high act ivi ty  the operator makes fewe r
mistakes because he is too busy. However, activity effects could be
confounded with a dif f eren tial d i f f i c u lty level of each part of a scenario.

Dif f e r en t  sets and arrangements of activations were present during
each 30 minute s of any one scenario. Thus , the low—activi ty parts of
the scenario could contain more error—producing noise . All  scenarios
were analyzed with respect to the amount of noise present in each
30 minutes that would cause an operator to report a target .  Any noise
generated by aircraf t, artillery, environment , etc., that caused two
sensors in a s t r ing to activate wi th in  a short period of time was defined
as a “possible false  alarm. ” The number of possible false alarms was
used as the measure of amount of noise.

Table 4 indicates that a differential amount of noise could cause
the differences found in the Activity variable . There were 60 possible
false alarms in the low-activity section but only 39 in the high. Thus,
there are at least two possible explanations : either the high—activity
level prevented mistakes by keeping the operator busy or noise differ-
ences between the high- and low-activity sections of the scenarios caused
the differences.

9 
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Tab le 4

Number of Possible False Alarms (Noise) for
Sections of Scenar ios

Scenario Low a c t i v i t y  Hi gh a c t i v i t y  Wotal

15 12 27
C 16 16 32
0 29 11 40

Total  60 39

1sf hour 2nd hour

13 14 27
C 17 15 32
D 20 20 4 0

Total 50 49

The ; i ’j n i f  l ea n t  t ime d i f f e ren c e  (Table 2 ) ,  that  is , the f i r s t  hour
of a ;;cen;ario versus the  second hour , contraindicates a fa t igue  e f f e c t .
Arc i - Jr - r i g - - of 5.4 wronq r r - s po n ; ; ; en ;  were made the f i r s t  hour as opposed
to 4 . 0  t h i -  ‘;;-co ;id hour.  However , the second hour of each of the scenarios
could have containi cnd more noise and thus have caused this effect.

T-ible 4 i n d i cat e s  that the first hour and second hour of each
;cr -n ia ri (c were about equal i n  t he  amount of noise that  could have caused

f c l ; ; r  a l a r m s  (50 arid 49). Another possible explanation could be learning ,
r - x c r - p I  t h a t  ther e was rio feedback as to the correctness of each report
an operator made. Thus , learning was made very d i f f i c u l t .  Also, the
an alysis of the var iable  Day (Day 1 versus Day 2) did not indicate a
r:onis i s teni t I earning effect. If the above difference can be shown in
ot tc er situations , if could mean tha t the operator can spend longer pen —
ods of t i m e  i n ter p r e t i r;g displays without experiencing a decrement in
O f ; -  Islrect of performance (i.e . ,  i ncreasing Wrongs) due to fatigue.
Thin effect will be shown again under the discussion of the Accuracy
var i -cb I

The significant difference (Table 2) found between Day 1 (4.5 Wrongs
l c ( - r  hour) arid Day 2 (5 .8  Wrongs per hour) contraindicates learning ef—
fecI~~ l f l  qenera l (5i~-c - . previous discussion on Display—Day interaction).

10
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Assuming that ti , Day c - f  t n t  c c  r~~~I I’ncq las t m g  hu t  o n l y an experimental
artifact , fu~~ r’- (KS c - x p c  -n  i rn c - n i f a I  i ;,n ,  mus t  ne~~t re  I for this van aLl e

The and I y;; i ; of - / c r  1 a n n’  (Tab Ic 2) sh ow;; no s i gr i m f icant di tie rence;-i
between sc e nar i os , m r e 1 i - :~i t I m i r ;  tij il 1 1cr- stimulus material used in c i ch
scenario was suff i n i c n i t  1/ simi Ja r as to produce equal numbers of false
alarms . because of I ice ol,sc rv;-d noise differences between scenarios
(Table 4 ) ,  additional analyses (orthogonal comparisons) were computed
bet ween Scenar i o  Ii ari d th i -  average of Scen ar ios  B and C and between
Scenarios B and C. No si gnificant differences between the means were
found .

The significant order effect (Table 2) indicates that the order of
presentation of the combination of Scenario and Display affected per-
formance . F u t u r e  research to improve performance on unattended qround
sensors shoti Id control this variable .

Detection-Rights

Table 5 presents the analysis of variance results for Detection—
Rights. Of most interest is the significant difference (.05 level) found
for the Display variable. Use of the P0 376 event recorder resulted in
the highest average number of rights for t.h;- 2—hour per iod (15.8) and us;-
of the map display alone , the lowest (14.2). Dunn ’s test comparing the
RO 376 with the two map displays indicated a significant tifference at
the .01 level. The same test comparing the two map displays showed no
significant difference .

The s i g n i f i c a n t  ( . 0 5 )  inte raction of Displays arid Activity is of
interest because it shows the difference found in the Displays variable
occurred in the high—activity condition only (Table 6). Table 6 also
shows the corresponding completeness values in parentheses. Under the
low—activity conditions , all displays were about equal (90%). However,
the high—activity conditions resulted in lowering completeness to only
77% for the map display and map display with time compression . Thus ,
in the more d i f f i c u l t  situation there was a decrement in performance
with  these di splays.

The display by experience and the display by time interactions
yielded no significant effects. Thus, as with the Wrongs analysis ,
no differences due to experience and time were found with the sample
used in the present experiment.
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Table 5

Ana ly’; is of Variance Table for Detectir,ri-Rights

Significance
Var i ab l e  df SS MSS F ratio level

Experience 1 1.3611 1.3611 .8099

‘)r d er  ef f e c ts  2 .2916 .1458 .0868 MS
Experience x order 2 .5139 .25695 .1529 MS
Subject within groups 6 10.0834 1.6806

Display;; 2 3.8750 1.9375 3.7702 05

Displays x activities 2 4.2639 2.13195 4. 1486 05
Displays x experience 2 .2639 .13195 .2568
Displays x time 2 1.3472 .6736 1.3108 NS
Displays x day 2 7.5209 3.7604 7.3174 01

Periods 11 458.0833 41.6489 81.0350 01

( A c t i v i t y )  ( 1) (434.0278) 434.02 78 844.5764 01
(Time) (1) 1.7778 1.7778 3.4594 MS
(Day) (1) 1.7604 1.7604 3.4256 MS

Scenarios 2 12.1667 6.08335 11.8376 01

Residual 43 40.0625 .931~ 1.8130 05

Error 66 33.9166 .5139

Total 143 573.7500

12
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Table 6

Mean Number of Right Detections per Hour for the
Disp lays  and Activity Levels

Map display wi th
Level P0 376 Map display time compression

High  ac t iv i ty  11.9 (87) a 10.3 (76) 10.5 (77)

Low ac t iv i ty  3.9 (90) 3.9 (90) 4 .0  (92)

a
Completeness (100 x Rights divided by total num ber of targets).

A significant difference was found for the interaction of Displays
and Day. Table 7 gives the mean number of Detection—Rights for each
display for each day. The superiority of the RO 376 is clearly associ-
ated with whatever the Day effect represents. Day 1 performance with the
RO 376 was about equal to that  for the other displays. On Day 2, the
RO 376 was clearly superior. The reason for this e f fec t  is hard to de-
termine , but one hypothesis is related to pretest training . Because all
subjects had some practical experience in using the RO 376 display on
f ie ld  exercises, essential ly no pretest t ra in ing was given on the RO 376;
all available time was devoted to the map displays and time compression .
Conceivably, a warmup , acclimatization , or practice was needed to bring
the subjects up to their normal eff ic iency on the P0 376.

Table 7

Mean Number of Right Detections per 2-Hour
Period for Displays and Day

Map display with
Day RO 376 Map display time compression

Day 1 13.8 15.5 14.5

Day 2 18.0 15.0 14.0

13
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The significant djfferencc;- found for period (‘J iLl ;- 5) ‘ o;ml d h’ at —

t r  i i , r i t  i h i e  to var ious  time or sc e rc ar  h o —  f l - l i t  c d  v a r i a b l es .  Thre ;- /c r 1 —

ib le;; (Ac tivit - 1 , Tim;- , and Day) we T ’-  select (-(l as r el i -Vani t  t o  I h i s  ;;I t idy.
A major - i;1;;e of I l ie  d i f fe r e n c e  found  was the Activity variable. Th--
si qn i i  f i n r i r i t  differ ;-nine foun d for the Act ivity variable was -x p c - c ’  ~ r i ,
1,1 c- c l i ; c -  t h; r ;- ar e  m a n y  more t a r g e t s in  the high— act ivi ty s r -ct  i on of t h e
sn;-niario tj i i r ;  1 ;J t h -  l o w — a c t  i v i  t /  5-c L  ion . No n i gn i i  f icari t di lIen r n ~n;-
was found for either the Time ‘in Day variable .

‘ Iii ’ - di  ff r;-ncce found f o r  tj i c - s c e n a r io s  was to b’ expc  n t  ed , arid t h;
1’ - ; ;  i’;; of t i i ; -  experiment took this prospect int o accoun t n;c order  r , oL to

confo und ot h c - r  v a r i ab l e s .  The d i f f e r e ni c e s  in Riqhts  are a t  L r i b u t a h l e
to di ffc-rers ;e;; i n c  n uj nbc-r of  t a rge t s  in each scenar io  and to d i f f - r- n c e s
in t~irg; t difficulty.

Order effects were not s i q n i f i c a n t .  Ne i the r  the order of s t i m u l u s
m a te r i a l  non that  of the displays used affected performanc - .

Ide n m ti  f i ci t  ion — Rights

Table 8 presents  the ana lys i s  of v a r i a n c e  resul ts  for  I d en t i f i c a t i o n —
Rights. No significant difference was found for the Displays variable.
Use of the RU 376 event recorder resulted in 14 .2 correct ideritificat ions
for the 2—hour period ; use of the map display with and without time com-
pression resulted inc 13.2 and 13.3 correct iden tifications , respectively.
Dunn ’s t -nt indicated no significant difference between the P0 376 an”
~ 1c ’- average of the  two map d i sp lays  and between the t~~ map displays.

These r e s u l t ; ;  are qui te  d i f fe r e n t  from those for  D e t e c t i o n — R i gh ts.
Apparenitly, the RU 376 made i t  possible for  the operato r to detect more
t a rge t s  than wi th  the other disp lays . There was, however, no significant
cd v r tn t s i g e  among d i s p l a y s  in  i d e n t i f y i n g  tarqets .  Except for  these  c l i i —
fc-r eri’;es , the aria l ys; s of var iance for  Detec t ion— and Identi f i nation—
Rights  (Table s 5 ari d 8) gave s imi la r  r e su l t s .  The preceding d i s c u s s i on
for Del rc:l ion—Rights applies also to the Identification—Rights .

Det e c ti o n  Accuracy

Table 9 shows the results of the an a l ysi s  for detection accuracy
(100 x Rights , divided by the total number of targets reported) . Tb;;-

average accuracy of the operator ’s reports was 80.li using tb; RI) 376,

~~~~~ using the map display , arid 58.H% usinq the map display with t ime
compression . Dunn ’s test comparinq the RU 376 to the average of the
o t h e r  two showed a s i g n i f i c a n t  d if f e r e n c e  at  the .01 l e v e l .  The sam ;-
t est comparing the two map displays was not significant .

14



I i i )  I ’  N

Arc .; I -/5 I Of  V i  r i i r e : ’  - Ta I I ‘ for id; - r i I j f c i  I I r 5

S i gm i i i  n in e ’-
/- cr I i i , - (if 55 ~~ 1-’ r a t . h o  I ’ -v ’ -  I

i c -n c ’  1 ( .2500 ( .2500 .8287 MS

Order r f f ; r t ’ ;  2 1 .3472 _ (731  .

S x I r - r j r - r n’- x order  2 2 .04 17 1.02 1) 8 .1354 115
Si mb ~ j e ct  w i t h i n  g roup ; ;  6 45. 2500 7.54 17

2 1. 7222  .0(11 .9057 55

x - c c l  v i t i e : ;  2 2.3809 1.1944 1.2562
D i sp  I my: ;  x exç — - r  i l - r i c e  2 .1(67 . 0834 .0077

x I j rn e 2 1.1)555 .5278 .5551 115
Di;;p I aye x r I ; - ~ 2 9. 5209 4.7604 5. 1)067 01

Periods 11 3117. 555 35.2323 37.0554 01

( A c t i v i t y )  (1) (3 54 .6944)  354.6944 373.0484 (ii
(Time) (1) (2.7778) 2.7778 2.9215 NS
(Day) (1) (1.0416) 1.0416 1.0955 NS

Sneri,;r i o n  2 1] .5139 5.7570 6.0549 01

J - c - s j d i j a l 43 48.6597 1.13 16 1.1902 55

Lr  ro r 66 ( 2  .7500 .9508

T o t a l  143 580.2222
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The interaction between Displays and Activity was not significant ,
indicat ing that the dif f e rences between displays can be generalized
across activity levels. However , the interaction of Displays with Ex—
penience was significant at the .01 level. Table 10 presents the mean
accuracy by display end by experience level. The high—experience group
obtained a higher mean accuracy than the less—experienced group when using
the map display and map display with time compression. The less-experienced
group , however , had a higher mean accuracy when using the RO 376. This
inconsistency again casts doubt on the nature of the Experience variable
because , in general , more experience should result in better performance,
especially on the RO 376, the device on which the “experienced” operators
would have had experience . When experience alone was considered , however ,
the analysis of variance showed no difference between the two groups ,
according to the findings for Wrongs , Detection—Rights , and Identification-
Rights .

Table 10

Mean Accuracy for Displays and Experience Level

Map display wi th
Level RO 376 Map display time compression

High experience 72 68 63

Less experience 87 62 55

The signif icant interaction (Table 9) between Display and Day is
predictable from the results of Wrongs and Rights analyses. Table 11
exh ibits these mean accuracy results with slightly better performance
on the second day for the RO 376 and map display , and poorer performance
on Day 2 for the map display with time compression . The difference on
the RD 376 from Day 1 to Day 2 is probably due to scenario differences ,
but the other differences cannot be explained in this way. Further ex-

~‘erimentation on this differential effect is needed .

The significant effect found for the Periods variable is attribut-
able to the Activity and Time variables that were signif icant  at the
.01 and .05 levels , respectively. The mean accuracy found for the high-
activity condition was 77% as compared to the mean for the low—activity
condition of 59%. The lower accuracy found for the low-activity condi-
tions might appear to contradict logic because the operator has more
time during the low-activity conditions. However , this result may be
largely attributable to a greater number of targets presented in the

1~7

i

. - - 

.-

~~~~~~ 

_ _ _ _ _ _  _ _ _



high—activity ; ; i - c t  in n  of I N c  ;;cc-nar ins and Ih c- qreater number of possible
fa 1;;’- a l,mrm s din - to tin i :;e in t h c  - l r )w—-a ct iV i ty sect ions (~ er, Tabi e 4)

T,ik ,lr- 11

Mean Accuracy by Displays and Day

Map d i s p l a y  w i t h
I)ay RD 376 Map display time compression

Day l 83 61 58

Day 2 88 69 41

The significant time effect shows that overall performance improved
from 64. during the first hour of a scenario to 71% for the last hour .
This change is largely due to a decrease in wrong response because there
were no significant differences for the Rights variable.

The difference found for the scenarios was expected and is a reflec-
tion of the differences found for the Detection—Rights variable due to
differences in number and difficulty of the targets in each scenario.
The experiment was designed to control these differences in order not to
confound other variables and t D  increase the sensitivity of the analysis.

CONCLUS IONS AND DISCUSSION

The data concerning the Display variable are consistent. Use of
the RD 376 resulted in a more accurate and complete report. No advan-
tage could be found in using either the map display or the map display
with time compression . Moreover, no significant differences could be
found between the two types of map displays. These results hold both
for fa:lse alarms and for accuracy of report, regardless of activity
level. With regard to completeness, however, use of any of the three
displays resulted in equally good performance during low-target activity .
tinder h igh—target  a c t i v i t y ,  use of the RO 376 resulted in more correct
target detection than did the other displays.

The superiority of the W 376 was found for both levels of experi-
ence represented in this experiment . However, experience as measured
here did not relate to performance, thereby casting doubt on the meaning
of the term. Different results might occur between the groups used in
this experiment and a group just graduating from training .
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The other variables—-Time Periods, Scenarios, Order--were included
as control variables. Significant effects generally were found for thc-sc-
variables. Thus, in future experimentation , these variables must ~c-
controlled .

The oh~ective measures of performance used in the exper iment——
accuracy and completeness——assist the consnander in assessing the use-
fulness of intelligence generated by experienced personnel using the
operational ~~ 376 unattended ground sensor display for situations simi-
lar to those used in this research . The performance accuracy of 80%
and report completeness of 88% attained with use of the HO 376 indica te
that this  system is providing valid in fo rmation . There is , however , room
for improvement. In subsequent experiments of this series, other varia-
tions in conditions under which the RD 376 is used should be included.
Indexes of performance may vary , depending on factors in the operational
situations such as operator experience, sensor type and mix , sensor de-
idoyment , target  size , number of targets , targe t speed , soil type , noise
factors, etc.  Combining these results wi th  those of other controlled
studies will resul t in a more accurate estimate of the capabilities of
UGS systems .

A possible factor mitigating the above conclusions was the Pro—
ficienc y factor . The operators were experiencc-d in the use of the RO 376,
h u t  had riot actually used the map display prior to the training given
for the experiment. Although they were given 4 hours traininq and prac-
tice , it is not known if this was s u f f i c i e n t  to increase the i r  proficiency
in using these devices to the level of the HO 376. Analyses comparing
tJi’- Day 1 to Day 2 performance showed no differences, indicating tha t no
learning took place in that brief period. Actually, more wrongs were
found for Day 2 than for Day 1 , which contraindicates learning. It
is still possible, however , that experience could be confounding the
Display variable.

A limiting factor to the feasibility of generalizing results is the
sampling used in designing the scenarios. The scenarios did contain
operationally valid activations by both personnel and vehicles plus some
of the usua l background noise associated with a ba t t le f ield  situation.
The sensors were operational sensors, employed in strings similar to
those used in Viet Nam, and the operators were required to report normal
target information . The sensors were not deployed as they would be for
the area intrusion concept , however , in which sensors are deployed in
checkerboard fashion . This type of deployment may present more problems
to RD 376 operators than does deployment in strings . The typical stair—
step pattern used by operators to detect the presence of targets will no
longer be as obvious, tinder the area intrusion concept, the pa th of a
target may be more obvious on a map display than on the RO 376, espe-
cially having time compression capability to allow the operator a quick
review. Also, the patterns of several targets through an area may be
much easier to determine using a map display with time compression .
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ic-at ion s_~~ the Find i,~~~

1. When sensors in strings are used , the operationa l P( 376 -w - r i t
rc-(:(,rder or similar device should he used rather tha n t 1i ~ - n i l  u a t i on  map
d i s p l a y  or s i tua t ion  map display with time compression .

2. Resu l t s  showed the necess i ty  of c o n t r o l l i n g  c er t a in  V a r i a h i i - s - —
leve l of target activity, order of presentation , and scenario compos i-
tion——in subsequent tests of displays for more refined evaluati on .

3. An additional study using sensors dep loyed for ar’ a i n t r u s i o n
rietection should be accomplished before discarding map displays or I ime
compression techniques as useful devices for the field.
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APPENDIX A

t 3 R TE F TN ( ;  FOR EXPERIMENT TO 1-:VALIJATE tiCS DISPLAYS

I am Mr. liii I igoss , a research psycho logist with the U . S .  A r-my Re-
st-arch InstitUte in Arlington , Virginia. Mr. Lavicka , Mr. Parker, and
Mr. Thorpe arc electronics experts from the U.S. Army Electron i cs Command ,
Fort Monmouth , N . J .

Our purpose itt coming to this command for this week and a half is
to (~ V -I luate , wi th your assistance, three types of unat tended ground sen—
sor d isplays .  The Navy has agreed to cooperate for several reasons but
mainly because they are just as interested in UGS displays as i the
Army. In order to object ively evaluate  these displays , we need you , as
trained specialists , to use each of them so that we can determine which
display results i n  the best r)erformance , that is , in fewer false alarms
and a greater numbe r of correct reports of enemy activity. Thus, you
in  h e l p i n g  to determine what equipment  you may use in the future .

We have taped actual sensor activations in the field at Fort Hood,
Tex., under simulated battlefield conditions including typ i cal noise ,
such as artillery, helicopters, and wind . These tapes will be p layed
back to ac t ivate  the three display devices. You will interpret the dis-
plays and make a report much as you would operationally, but using our
report forms. Since we know where and when target activations actually
occurred , we can score your reports for accuracy and thereby determine
which is the best display .

You will work on this experiment for about 2 days. During that
time, you will be given training on the new display equipment and a
prac t ical exercise to familiarize you with the test situation. Then you
wi l l work wi th each type of display for 2 hours, with appropriate breaks,
lunch , etc. If you cannot be here during the scheduled time, tel l us
now so we can reschedule you . You must be here for a l l  scheduled times
or we cannot use your results. Here is your- schedule for the experiment.
(Note : Make up is possible but do not advertise.)

Now about the displays. The first, the ~J 376 event recorder,
you have trained on and have worked with in the field . This will be
the standard display because it is the present operational device.
Your reports usinq this device will be compared to your results with
the other devices. Training on the HO 376 will be minima l since this

S device should be familiar to you.

The second display, the situation map display , is simply a map
with lights indicating the location of the sensors. Each sensor acti-
vation causes the corresponding light to blink for 5 seconds. Thus you
can see the progression of the enemy on the map by which light is blink-
ing . Finding location and direction is easy, of course, but qetting
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; 1 c d may be a I i tt P mon ‘Ii fflcul I . Nat tjra~ ly, we w i l l  g i ve  y ou  prac—
ci nit I i i i  5 Ce and you w i l l  not bi- r c - (j u i r  ed I o n~~ it i t am or ; c I  i t

— j I j h I  c - r I u r ~ t

Tin- I hird disp lay is ide ri t ic~~l to t h e  ;econid except I h a t  you have
o v ii w or playback capabi 1 i ty . W i t  i i  L i i i  i I u i i t  ion map di sp i a/ , you li - ivi
flO j ø r m a r i e n t  r ecurd  r t r  way of cu t -ek ing  ott you r deci s loris as you do wi t i t

t i c - RU 376. However , if , in the field , t hi-re were a t ape r er :or d i -r  t o
record lii. a c t  ivat ions, you could play them back i f you wished t o  see t hi-
act  i vat  ions a second t ime . In add i t ion , if you play t h e  recording back
at 8 tim -s normal speed , you would , in a sense , comj~ress time, rifld be
able to review more quickly. This also might help you see a pattern more
• - - i s i ly .  This , then , is your third display——a situation mar) display th~ t
a l l o w s  you to play back what has happened in the past , at 8 times normal
spc~ -d. You will notice that. during the review period the light will not
bl ink. It comes on for one—half second for each activation . (Pause)
As arc additional condition of this display , every half hour you will
have a required review of what has occurred during the previous half
hour but in 8x normal speed . This  forced review is  another  approach we
ar e  t r y in g  out

Thi-re are , of course , many display ideas arid procedures we could ,
and will , try out. This is only the first of a sen i c - s  of experiments
in the area . When you arc’ fin ished , please give us your ideas .

Your task , then , with this third display will be to interpret the
blinking li ghts , which represent activations in the field , on the map
d isp l a y  exac t ly  l ike the second d i sp lay . However , if you wish to review
what you thought to be a target pattern you would so indicate . We would
stop the clock and replay at 8 times normal speed the last few minutes
of activations. For the purposes of th i s  experiment , we would pretend
no t ime elapsed dur ing th is  playback . When the review was over , you
would once again view and display in normal time . Then , after 30 minutes
(of clock time), you would have a forced review period of about 4 minutes.

Before we explain how to fill out the target report form , are there
any questions? (Pause)

Here are the target report form and map sketches of the areas of
concern . We are using map sketches to simplify the experiment. Note
the first column on your report form. We want to know when you first
thought a target might be present. Target indication should be given
in terms of the time the target activated the second sensor in the string.
Using the second sensor should give you enough time after the first sen—

• nor to decide whether a target is present. If this does not give you
enough time, then give us the time the target activated the third sensor.
But be sure to indicate in the remarks column on your target report form
that this is the third sensor.

22 *



Indicate in cohunn 2 which sensors are activated . These are the
same as pen numbers or the numbers by the lights.

In column 3, put down the time when you finally decide a target is
present--this may be the sante time as the first column or some time later.

Next, determine the velocity, using a table we will provide. You
can accurately measure the time on the RU 376. However, with the map
displays you will have to use the clocks to determine the time interval
between the activations of different sensors in a string .

In the target type column, you will write either a V for vehicle or
P for personnel. This probably will be determined from the velocity ccl—
tmin and your experience as an operator .

In the next column, give your estimate of the number of targets
present. This will be extremely d~~ ficult but do the best you cart .

In the next  column , we want you to try to give us your confidence
that there is a target present. This is an additional piece of iri telli—
gence information which has been found very useful in other areas of the
intelligence field . We wish to determine how well this judgment can be
made and how the use of the different displays affects your estimate.

Use only the numbers 100, 90, 80, 70, 60, 50, 40, 30, 20, and 10.
If you put down 90, this means you are quite sure there is a target
there, but you expect to be right only 90 times out of 100; if you put
50 down , this means that you estimate that only half the reports so
marked will be right. If you put down 10 , then only 10% of the time
will you be right. Naturally, for all those targets where you put  100
down , you are estimating that you will always be riqht. Use the next
column as is necessary.

If you wish to delete or change anything draw a line through it and
write above it either “omit” or the change . Please do not erase .

Are there any questions? (Pause)

What you will be seeing was recorded during maneuvers at Fort Hood,
Tex. There will be varying numbers of personnel or vehicles activating
the sensors. In addition, there will be the normal noise due to weather,
wind , and so forth, and noise from artillery and helicopters. Do not
report artillery , hel icopters , etc., only personnel or vehicles. You
should note on our map simulations , that the intervals in different sen-
sor strings are different. Be careful when computing the velocity in-
formation. Always refer back to the map .

Each of the three scenarios will start at 12 midnight (0000 hours),
and will run for a period of approximately 2 hours. Please remove your
wristwatch and put it in your pocket. Use only the clocks supplied in
the experiment.
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I would ii k’ t o  emphasize  tha t we ar’ not giving you a ti -st to c’ ’-
how r ; , , r u r l an opt-nit ton you ar t  . Th i ~; e x p e r i m e n t  is for the purpos’ of dc —
I’rm inin q w h i c h  ‘disp lay i s  b c - s t  for ext ract i riq t ii rqc -t informa l ion. The
Arm y is  riot  i n t ’ r ’ st ed  i n  how good you ar ’ as i n  ope ra to r .  Howev -r , ye]
arid four supe r i ors a r’ in te r i ’ ;t e cl  i n  how good yc,u arc . am s un  t h - -,
will r i o t  base t re t e x t  

~ 
rrtmr , I i 0 r u org how w e l l  you do org T hours of 1~rmy

pr i i c l  i~~u 1 ‘x ’ r nj - ; i ’ s .  S t i l l , these  ,g ’ tj v i t t i o r g~ a re  act ual  a c t i v a L i o ns
ru c ’g r r i ’ d in  I i i ’  ficid a r i d  your i I r : u s u lr a c y  i fl i n t  c - rp re t  i ng is one i nd i cii —
t ion or examp le of wha t you can do. You w i l l  be abi  c ti, cr,mpii ri  wha t
you do I n whit I o thers  do ui -i a ‘jrouj~ - You wi 11 be a P i  ( to c;e I your score
i r u n I h i  ; roup av’-raq’ from fo u r  com m and  i rig o f f i  c’ r  . He wi 11 iii able to
ai;s’-ss f O u l  ob jec t iw-l y ag a i n s t  the  others on th i s  one sample of one of
y o u r  du t i c-c . However , th c- r ’ are no st~inurIa rds of perform ance——even if
you do worse than eve ryorut - cisc , you s t i l l  could be a competent opera tor .
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APPENDIX 8

T PJ ’J NI W ;  ( !-  SURJECTS IN THE USE Cj F MAP DISPLAYS

A s :er~ i r i o  was p r ’- p a n c -d  s i m i l a r  to the t~hrei -  scenarios tha t t h e
wi re t o  s ia -  i n  e v a l u a t in g  the three readout d isp l ays .  T h i s

s c ’ r u rj o  was i n  two ~~-r: t ions : a tr a i  r i n q  section and a prac tica l  exc~r—
s ic ’  (PE ) ser :t i~ )rg . The trainiriq section consisted of four 30—minut’
p u r l  s , each (:ofl’ ~i in  i ng pc-rson rt t - I and t racked vehici  c~ i-; . The PE f o i l  owed
thi cam’ format with different Ic - st i~ ’mr-; and followed the training

a break .

A f t e r  the b r i e f i n g  given in  Appendix A , the f o l l o w i n g  p r oc i du r ’  was
presented to the subjects and repeated i f  r t c - sc - s su ry  d u n  nq the ra i r i  nq
and practical exercise sessions :

~~~~~~~~~~~~~~~~~~~~~~~ ay

1. Watch for blinking lights.

2. If you believe a sensor might have been activated by a target ,
flag it with a paper clip or grease pencil.

3. Continue to view all lights.

4. When the second sensor in the s t r ing is act ivated , note t ime
on answer sh -et i f  you believe a target migh t he pre s r ’ru t

5. Continue viewing wi th  special a t t e n t i o n  to act iva ted  s t r i n g .

6. If you decide a target is present , f i l l  out form . If  you de-
cide no target is present , write “omit” to right 0 r where you put time
in first column .

[Add for map display plus time compression)

7. If you wish to revi ew , tell the monitor the amount of time
you wish to review (i.e., 2, 4, 6, 8 minutes) . Monitor will stop the
clock , reverse the tape the amount of time requested and will play back
the tape at 8x normal time to the spot in the tape where you requested
the review. He will then start the clock and tape at normal time and
you will continue as before. This is a simulation of what would happen
in the field. Other equipment would be designed to handle this function
if we find it to be helpful .

8. Note that you will have no clock during the review period . If
you wish to record time during this period, that is, report a possible
target, say loudly to the operator “time.” He wil l tell  you the tape
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nc-corder counter numbers which you will use as time in the first or third
colum n on your answer sheet. We will later convert these numbers to t h e
real time . Finally, you also may tell the operator to stop if you wish
ti) fill in the answer ~hc-et arid then continue to view at Bx normal time .

To con serve training time , the group monitored the disp lay together .
The senior member of each team was chosen as the team leader; one person
had the responsibility of computing ground speed , the other completed the
answer sheet. In this way, gathered around one readout device , there was
interaction among the examinees and answers given to questions by one
benefited all.

A p a r t i c i p a n t  could ask for a replay of tl-,e magn e t i c  tape in com—
pr essed  time for any portion (s) of the scenario that person wanted to
view aga in .  A f t e r  completion of each half  hour section of the training
t ape , tha t  section was rerun in its entirety in compressed time to insure
t r a i n i n g  in the use of compressed time . After the 2—hour training tape
was completed , a discussion followed to allow the experimenters to empha-
size th’- importan t points to remember and also to give additional time
fo r  ques t ions  and answers .

Following a break , the examinees took the exercise . The team men-
r,er: took turns iii interpreting the display, estimating speed , arid corn—
n l c - t i n g  the rer~~rt form . The proctors gave assistance in procedure hut
did not assist  in the  in te rpre ta t ion.

A l l  of t it examinees except two had had experience in interpreting
event recorders in  f i e l d  exercises. Addi t iona l  t r a i n i n g  on the P0 376
by an expenit ris i d flr;~ operator wa~ given to the two men before the ex—
pc-riment started .
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APPENDI X (~

mk(;r:T REPORT l’ORM

I ’ r i r u l e u t  NAME & RANK I)atc — Time

D i s p l a y : RO t 76  Map Map & 8x l irs  Exp on IIGS Disp lays

S or’ -

T i m i ’ 1st Pen N o n ; ./  Time ID .  Ve loc i ty  Tgt . Type No. C c i t t.  Remarks
A c t ,  of 2nd ~;er~n~or as a Tgt.
hi-rt ~;or N ,n~
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