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ABSTRACT 

This study used a black-and-white closed-circuit television (TV) 
system to investigate the effects of two levels of TV resolution (800 and 
450 lines) on the probability that subjects would detect an M-48 tank. 
While a previous study used horizontal degradation only, this one 
degraded the TV image in both horizontal and vertical dimensions. 

The tank was shown in each of nine areas of the TV screen, 
under both levels of resolution.   Thirty subjects observing the TV 
monitor were asked to indicate in whiüi of the nine areas the tank 
appeared. 

With changes in the horizontal resolution only,  in the previous 
study, changing resolution from 800 to 400 lines did not affect target- 
detection probabilities significantly.   But with both horizontal and 
vertical changes,  subjects performed significantly better at the 800 
level of resolution than at the 450 level.   The tank's location on the 
TV screen, although confounded with other variables,  appeared to 
have an important effect on target-detection probability. 
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Procedure 

After S was checked for visual acuity, he was seated approximately 72 inches 
from the TV screen,  instructed, and given the response panel.   Each S was shown 
ten 8" x 10" photographs, nine showing an M-48 tank (one in each area) against a 
homogeneous background and one showing only the background.   The tank was 3/8" 
long and 3/16" wide as it appeared on the two TV monitors, and it subtended a 
visual angle of 18 minutes. 

Every S saw the ten photographs four times under both levels of picture 
resolution.   The photographs were presented in a random order,  identical for all 
Ss.   One half of the Ss began with the 800 level of resolution, while the other half 
began with the 450 level of resolution.   The Ss completed their observations on one 
monitor before making their observations on the second monitor. 

The TV monitor was illuminated continuously.   When the experimenter started 
the intei /al timer, it transmitted the picture from the control room to the Ss' 
monitor in the test room for a 0. 5-second exposure. 

The S's task was to press the response-panel button that corresponded to the 
area where he saw the target on the monitor.   The S was told to push any two buttons 
when the blank slide was presented,  indicating that he saw no target on the screen. 
The instructions are given in the Appendix. 
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RESULTS 

The criteria of Ss* performance were response times and detection errors. 
Response time was defined as the time between a target's appearance on the TV 
screen and the S's response.   A detection error was failing to locate the target 
correctly.   In scoring,  one point was allowed for each correct detection. 

A constant value of one was added to all treatment-by-subject cells to avoid 
blank cells in the analysis.   This procedure raised the means by one but did not 
affect the variance. 

Tables 1 and 2 present the means and standard deviations for the correct 
detection scores and response times as a function of picture degradation.   The 
analysis of variance indicates that «detection scores for the two resolutions differed 
significantly <£ <.01).   However, the different resolutions did not affect response 
time significantly. 

TABLE 1 

Means and Standard Deviations for Correct Detection Scores 
as a Function of Resolution 

(N = 270/cell) 

Resolution 
800 450 

Mean 4.80 4.00 

Standard Deviation .57 1.28 

TABLE 2 

Means and Standard Deviations for Response Times 
us a Function of Resolution 

(N » 270/ceU) 

 Resolution  
800 450  

Mean 1.41 1.68 

Standard Deviation .40 .49 
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APPENDIX 

INSTRUCTIONS TO SUBJECTS 

We are going to present a series of pictures on the screen. 

Each one will be a photograph in which there may be a military 

target (tank), or the screen may be blank.   Here is an example 

(SLIDE ONE).   Can you spot the target?   As you see,  it is in the 

 grid on the screen.   This panel is also marked into nine 

areas.   As soon as you spot the target, press the button that 

corresponds with the area on the screen where you see the target. 

Press the button as soon as possible after you spot the target. 

If the screen does not have a target, push two different buttons 

(any two).   I will say "Ready" before I flash each slide.   If the 

TV fails at any time, notify me through the intercom.   Do you 

have any questions? 

15 



Unclassified 
Security Classification 

DOCUMENT CONTROL DATA • R&D 
(Smcurity clmmmllicmlion at till»    body ol mbmlrmcl mnd indvxmg mnnotmlion mumt bm enfrmd wbmn  Ihm  ovurmll report im  c lammilimd) 

1     ORIGINATING ACTIVITY (Corpormtm author) 

U.S. Army Human Engineering Laboratories 
Aberdeen Proving Ground, Md. 

2m    mcRomr  SECURITY   CLASSIFICATION 

Unclassified 
2b    CROUP 

3   nepour TITLE 

TARGET DETECTION USING BLACK-AND-WHITE TELEVISION 
STUDY II:   DEGRADED RESOLUTION AND TARGET-DETECTION PROBABILITY 

4     DESCRIPTIVE NOTES (Typm ol tmporl mnd Inclumivm dmtmm) 

S    AUTHORfSJ (Lmmi nmmm.   lift nmtnm.   Ir lliml) 

Oatman,  LynnC. 

6    REPO RT DATE 

July 1965 
7«      TOTAL   NO     OF    PAGrS 

20 
7b     NO      OF   NCFS 

8«      CONTRACT   OR   GRANT   NO 

b     PROJECT  NO 

9«     ORIGINATOR'S   REPORT  NUMBER^S,) 

Technical Memorandum 10-65 

9 b.   OTHER REPORT   uo(S)   (A ny othmr numbmra thmt mmy bm mmmitnmd 
thlm   rmport) 

10    AVAILABILITY/LIMITATION  NOTICES 

Distribution of this document is unlimited. 
Released to Department of Commerce for sale to the public, 

11     SUPPL EMENTARY NOTES 12    SPONSORIMG MILITARY ACTIVITY 

13    ABSTRACT 

This study used a black-and-white closed-circuit television (TV) system to investi- 
gate the effects of two levels of TV resolution (800 and 450 lines) on the probability that 
subjects would detect an M-48 tank.   While a previous study used horizontal degradation 
only, this one degraded the TV image in both horizontal and vertical dimensions. 

The tank was shown in each of nine areas of the TV screen, under both levels of 
resolution. Thirty subjects observing the TV monitor were asked to indicate in which 
of the nine areas the tank appeared. 

With changes in the horizontal resolution only, in the previous study, changing 
resolution from 800 to 400 lines did not affect target-detection probabilities significantly. 
But with both horizontal and vertical changes,   subjects performed significantly better at 
the 800 le- el of resolution than at the 450 level.   The tank's location on the TV screen, 
although confounded with other variables, appeared to have an important effect on target- 
detection probability. 

DD /.A0^ 1473 Unclassified 



I 
Unclassified 
Security Classification 

LINK   B f LINK   C 

ROLE WT ROLE *T 
KEY   WORDS 

Target Detection 
Television Displays 
Human Engineering 

LINK   A 

ROL E WT 

INSTRUCTIONS 

1,    ORIGINATING ACTIVITY:    Enter the name and address 
of the contractor, subcontractor, grantee. Department of De- 
fense activity or other organization (corporate author) issuing 
the report. 
2a.   REPORT SECUIBTY CLASSIFICATION:    Enter the over- 
all security classification of the report.    Indicate whether 
"Restricted Data"  is included.    Marking is to be in accord- 
ance with appropriate security regulations. 
2h.    GROUP:    Automatic downgrading is specified in DoD Di- 
rective S200. 10 and Armed Forces Industrial Manual.   Enter 
the group number.    Also,  when applicable, show that optional 
markings have been used for Group 3 and Group 4 as author- 
ized. 

X    REPORT TITLE:    Enter the complete report title in all 
capital letter*.   Titles in all cases should be unclassified. 
If a meaningful title cannot be selected without classifica- 
tion,  show title classification in all capitals in parenthesis 
immediately following the title. 
4. DESCRIPTIVE NOTES:    If appropriate, enter the type of 
report, e.g., interim, progress, summary,  annual, or final. 
Give the inclusive dates when a specific reporting period is 
covered. 
5. AUTHOR(S):    Enter the name(s) of authoK*) •■ shown on 
or in the report.    Enter last name, first name, middle initial. 
If military, show rank and branch of service.    The name of 
the principal author is an absolute minimum requirement. 
6. REPORT DATE:    Enter the date of the report as day, 
month,  year; or month, year.    If more than one date appears 
on the report,  use date of publication. 
7a.   TOTAL NUMBER OF PAGES:    The total page count 
should follow normal pagination procedures, i.e., enter the 
number of pages containing information. 
76.    NUMBER OF REFERENCES:    Enter the total number of 
references cited in the report. 
8a.   CONTRACT OR GRANT NUMBER:    If appropriate, enter 
the applicable number of the contract or grant under which 
the report was written. 
86, 8c. Ok 6d. PROJECT NUMBER: Enter the appropriate 
military department identification, auch as project number, 
subproject number,  system numbers, task number, etc. 
9a.   ORIGINATOR'S REPORT NUMBER(S):    Enter the offi- 
cial report number by which the document will be identified 
and controlled by the originating activity.    This number must 
be unique to this report. 
96. OTHER REPORT NUMBER(8): If the report has been 
assigned any other report numbers (either by the originator 
or by the aponaor), also enter this number(s). 

10.    AVAILABILITY/LIMITATION NOTICES:    Enter any lim- 
itations on further dissemination of the report, other than those 
imposed by security classification, using standard statements 
such as: 

(1) "Qualified requesters may obtain copies of this 
report from DDC " 

(2) "Foreign announcement and dissemination of this 
report by DDC is not authorized. " 

.(3)     "U. S.  Government agencies may obtain copies of 
this report directly from DDC.    Other qualified DDC 
users shall request through 

(4)     "U. S.  military agencies may obtain copies of this 
report directly from DDC.    Other qualified users 
shall request through 

(5) "All distribution of this report is controlled.   Qual- 
ified DDC users shall request through 

If the report has been furnished to the Office of Technical 
Services,  Department of Commerce, for aale to the public, indi- 
cate this fact and enter the price, if known. 
11. SUPPLEMENTARY NOTES: Use for additional explana- 
tory notes. 
12. SPONSORING MILITARY ACTIVITY: Enter the name of 
the departmental project office or laboratory sponsoring (pay- 
ing for) the research and development.    Include address. 
13. ABSTRACT:   Enter an abstract giving a brief and factual 
summary of the document indicative of the report,  even though 
it may also appear elsewhere in the body of the technical re- 
port.    If additional space is required, a continuation sheet 
shall be attached. 

It is highly desirable that the abstract of classified re- 
ports be unclassified.    Each paragraph of the abstract  shall 
end with an indication of the military security classification 
of the information in the paragraph, represented an (TS), (S). 
(C).  or (U). 

There  is no limitation on the length of the abstract.    How- 
ever, the suggested length is from 150 to 225 words. 
14. KEY WORDS:    Key words are technically meaningful terms 
or short phrases that characterize a report and may be used as 
index entries for cataloging the report.    Key words must be 
selected so that no security classification is required.    Iden- 
fiers, such as equipment model designation, trade name, »nili- 
tary project code name, geographic location, may be used as 
key words but will be followed by an indication of technical 
context.    The assignment of links, rules,  and weights is 
optional. 

UnclTP«ifJed 


