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A HUMAN FACTORS BIBLIOGRAPHY 

ON 

DISPLAY, 

COMMUNICATION, 

CONTROLLER WORKLOAD, 

AIRCREW ACTIVITY, 

AND MAN-MACHINE RELATIONSHIPS 

The purpose of this task was to develop a bibliography covering recent 

technical literature in selected human factors areas for the Federal Aviation 

Agency's Syst e m Design Team. Some references, although somewhat less 

recent, were nevertheless included because of their importance . The 

bibliography should acquaint the team members of the s tate of the develop­

ments in their required areas . 

. Coverage 

The bibliographic areas are as follows: 

a. Display of ATC information and data by radar, 
filtered radar, scan conversion, etc . , and 
other methods. 

b. Communication studies pertaining or related 
to Air Traffic Control. (This shall consist 
essentially of an up-dating of the Bibliography 
contained in the Convair report "Human Factors 
Analysis of Voice Communications Practices 
in Air Traffic Control. 11

) 

c. Studies of controller workload and stress . 
(This shall consist of an up-dating of work in 
this area already performed by the contractor 
and an extension of the area to include studie s 
on stress such as those performed by the Flight 
Safety Foundation . ) 

d . Aircrew activity studies such as Channell, R. C . , 
An Analysis of Pi lots' Performance in Multi­
Engine Aircraft. 
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e . Studies pertinent to the problem of man-machine 
relationships in the ATC System. 

An additional "bibliography of bibliographies" was included which 

covered the above and related field s . Many of these contain references to 

older literature . 

Before searching the literature, each of the specified areas was more 

specifically defined . The breakdown of these fields is given in the appendix . 

The references in the area of communications supplement the report 

work done by Convai r / Pomona entitled, HUMAN FACTORS ANALYSIS OF 

VOICE COMMUNICATIONS PRACTICES IN AIR TRAFFIC CONTROL, 

PART I, June 1960 . Included in this report is a comprehensive bibliography 

which can be fo und on pages 199-214 . In contrast, the general emphasis of 

the Courtney and Company bibliography is less on the engineering aspects of 

communications and somewhat more on the human factors level. 

When possible, the references given in this bibliography were checked 

for accuracy by referring to the original source. 

Sources 

The main sources which were used in comparing the bibliography are 

given below. Whenever a document was uncovered whose title did not indicate 

that it was clearly relevant, the document was individually checked wheneve ;_• 

po s sible to determine whether it should be included . 

A Human Engineering Bibliography (McCollom and 
Chapanis) 

Autonetics Bibliography 

Information Requirement Methods as Applied to 
Development of Displays and Consoles (Havron) 

P s ycholo g ical Abstracts 

TABS (ASTIA) 

The Design of Operator Controls, A Selected 
Bibliography 

Tuft s Bibliog raphies 
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U . S. Departmei.t of Commerce Human Factors 
Bibliography 

U . S. Government Research Reports 

Aerospace Medicine 

Ergonomics 

Human Factors Society Bulletin 

Human Factors Society Journal 

Courtney and Company Library 

Franklin Institute Laboratories Library 

Radio Technical Commission for Aeronautics 
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DISPLAY 

(1) Andrew, R. M . , and McKnight, F. S. AN OPERATIONAL EV ALUA­
TION OF RADAR DISPLAYS UTILIZING SCAN-CONVERSION EQUIP­
MENT. National Aviation Facilities Experimental Center, Federal 
Aviation Agency, Atlantic City, New Jersey, Technical Development 
Report No. 402, April 1959. 

(2) Andrew, R . M., Woddell, T. S., and McKnight, F. S. EVALUATION 
OF CLOSED-CIRCUIT ST AND ARD TELEVISION FOR AR TC SECTOR 
COORDINATION. Civil Aeronautics Administration Technical Develop­
ment Center, Indianapoli s , Indiana, Technical Development Report 
No. 307, April 1957. 

(3) Arnold, W. O., Hoefle, R. R., and others. SYSTEMS ENGINEERING 
STUDY OF AN AIR TRAFFIC CONTROLLER'S DISPLAY UNIT. Bell 
Telephone Laboratorie s , Whippany, New Jersey, Final Report, Task 
C, 15 October 1955 . AD 102309 

(4 ) Augenstine, L. G . HUMAN PERFORMANCE IN INFORMATION TRANS­
MISSION. PART VI. EVIDENCES OF PERIODICITY IN INFORMATION 
PROCESSING. Control Systems Laboratory, University of Illinois, 
Urbana, Illinois, Report No. R-75, December 1958. AD 209278 

(5) Baker, C. A . , and Grether, W . F. VISUAL PRESENTATION OF IN­
FORMATION. Aerospace Med ical Laboratory, Wright Air Development 
Center, Wright-Patterson Air Force Base, Ohio, Report No . WADC 
TR-54-160, August 1954. AD 43064 

(6) Baker, C. A . , Morris, D. F., and Steedman, W. C. TARGET RECOG­
NITION ON COMPLEX DISPLAYS. Aerospace Medical Laboratory, 
Wright Air Development Center, Wright-Patterson Air Force Bas·e, 
Ohio, Report No. WADC TR-59-418, August 1959. 

(7) Baker, C. H. ATTENTION TO VISUAL DISPLAYS DURING A VIGILANCE 
TASK: I. BIASING ATTENTION. British Journal of Psychology, 1958, 
49, 279-288. 

(8) Barker, R. A. INVESTIGATION OF TECHNIQUES FOR DISPLAYING 
INFORMATION IN AN AIR TRAFFIC CONTROL CENTER. Stavid 
Engineering, Inc., Plainfield, Ne w Jersey, Report No. AFCRC-TR-113, 
May 1958.· AD 146829 

- 1 -



COl T 1 'EY A 'D C0. 1PA. Y 

(9) Barker, R. A., and Hertz, R. G. INVESTIGATION OF TECHNIQUES 
FOR DISPLAYING INFORMATION IN AN AIR TRAFFIC CONTROL 
CENTER. Stavid Engineering, Inc., Plainfield, New Jersey, Report 
No. AFCRC TR-57-160, May 1957. AD 117113 

( 10) Barker, R. A., and Patterson, I. G. INVESTIGATION OF TECH­
NIQUES FOR AUTOMATIC AVAILABILITY AT CONTROL CENTER 
OF AIRCRAFT HEIGHT DAT A. Stavid Engineering, Inc . , Plainfield, 
New Jersey, Report No. AFCRC TR-57-158, April 1957. AD 11701:1 
SECRET 

( 11) 

( 12) 

( 13) 

Barnes, P. J., Benn, R. E., and others. REMOTE ELECTRONIC 
ALPHANUMERIC DISPLAY. Burroughs Corporation, Paoli, 
Pennsylvania, Report No. AFCRC TR-59-231, 28 February 1959. 
AD 213237 

Bishop, H. P., and Crook, M. N. ABSOLUTE IDENTIFICATION OF 
COLOR FOR TARGETS PRESENTED AGAINST WHITE AND COLORED 
BACKGROUNDS. Institute for Applied Experimental Psychology, Tufts 
University, Medford, Massachusetts, Report No. WADD TR-60-611, 
March 1961 

Blackwell, R . H . , and Blackwell, 0 . M. LUMINOSITY FUNCTIONS 
OBTAINED WITH DIFFERENT METHODS AND DIFFERENT VIEW 
CONDITIONS. Willow Run Laboratories, University of Michigan, 
Report No. 2144-344-T, January 1959. 

(14) Bowen, H. M., Andreassi, John, and others. OPTIMUM SYMBOLS 
FOR RADAR DISPLAYS. Dunlap and Associates, Inc., Stamford, 
Connecticut, 1 September 1959. 

(15) Boyd, S. H., and Johnson, C. W. THE PRESENTATION OF ALPHA­
NUMERIC INFORMATION . In ILLUMINATI ON AND VISIBILITY OF 
RADAR AND SONAR DISPLAYS, Proceedings of a Symposium Spon­
sored by the Armed Forces - NRC Committee on Vision, Washington, 
D. C., Publication 595, 1958. 

( 16) BRIGHT TV-TYPE RADAR DISPLAY SHOWS TRAFFIC CONTROL 
PROMISE. Aviation Week, 25 March 1957, Volume 66, p. 34. 

( 17 ) Buckley, Barbara B., Hanes, R. M., and Deese, James. SEARCH 
AREA AND TARGET DETECTABILITY ON A PPI CATHODE-RAY 
TUBE. Johns Hopkins University, Baltimore, Maryland, Report No. 
WADC TR-52-303, April 1953. AD 13928 
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(18) CHARACTRON: AIR TRAFFIC CONTROL DISPLAY EQUIPMENT. 
Stromberg-Carlson, San Diego, California 

( 19) CHARACTRON - FOR CIVIL AIR TRAFFIC CONTROL: AN INGENIOUS 
REPORTING SYSTEM. Flight, 5 October 1956, Volume 70, p. 578. 

(20) Christensen, J. M. PSYCHOLOGICAL RESEARCH PROJECTS OF 
SELECTED BRITISH LABORATORIES AND ESTABLISHMENTS. 
Wright Air Development Center, Wright-Patterson Air Force Base, 
Ohio, Memorandum Report No. WCRDP- 694-24C, July 1951. 
ATI 151644 

(21) CLOSED CIRCUIT TELEVISION USED AT NAS, ALAMEDA FOR 
RUNWAY 25R EXTENSION. Electrical Engineering, May 1956, 
7 5 ( 5) , 48 0 - 48 1. 

(22) Coleman, K. G. TARGET COLURATION . RCAF Air Armament 
Evaluation Detachment, CEPE, Cold Lake, Alberta, Canada, 
Report No. 3041, October 1958. 

(23) Colman, K. W . , Courtney, Douglas, and others. THE CONTROL 
OF SPECULAR REFLECTIONS FROM BRIGHT TUBE RADAR DISPLAYS. 
Courtney and Company, Philadelphia, Pennsylvania, Report No. 23, 
15 November 1958. 

(24) COLOR RADAR IN AIR TRAFFIC CONTROL. Canadian Aviation, 
February 1957, Volume 30, p. 90. 

(25) Conover, D. W., and Kraft, C. L. THE USE OF COLOR IN CODING 
DISPLAYS . Laboratory of Aviation Psychology, Ohio State University, 
Urbana, Illinois, Report No. WADC TR-55-471, October 1958 . 

(2 6) 

AD 204214 

Courtney, Douglas, and Silvestro, Anthony. LIGHTING, COLOR, 
AND SEEING IN IFR AIR TRAFFIC CONTROL SPACES . Courtney 
and Company, Philadelphia, Pennsylvania, Report No. 57, 1 
September 1961. 

(27) Covell, W. G. EVALUATION OF THE TONOTRON STORAGE TUBE 
FOR RADAR DISPLAY SYSTEMS. Technical Development Center, 
Federal Aviation A g ency, Indianapolis, Indiana, Technical Develop­
ment Report No. 39 3, March 1959. 
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(28) Cox, M. L. , Evans, R. T. , and others . OPERATION ANALYSIS 
OF CAA RADARS. Radiation Inc., Melbourne, Florida, Topical 
Letter Report, 30 April 1957. AD 141387 

(29) Crook, M. N., and Baxter, F. S. THE DESIGN OF DIGITS. Institute 
for Applied Experimental Psychology, Tufts College, Medford, 
Massachusetts, Report No. WADC TR-54-262, June 1954. AD 50080 

(30) Cruse, C. S. INDICATING (READ-OUT) TUBE: HUMAN ENGINEERING 
APPLICATIONS FOR INFORMATIONAL DISPLAYS. U. S. Army 
Ordnance Human Engineering Laboratory, Aberdeen Proving Ground, 
Maryland, Report No. T M-9- 58, August 1958. AD 202080 

(31) Daniel, G. A., and Kasparek, Catherine F. COMPREHENSIVE BIB­
LIOGRAPHY OF RESEARCH REPORTS ISSUED OVER A NINETEEN­
YEAR PERIOD BY THE U. S. NAVAL SCHOOL OF AVIATION 
MEDICINE. U. S. Naval School of Aviation Medicine, U. S. Naval 
Aviation Medical Center, Pensacola, Flor ida, Rep o rt No. 3, 1 May 1961 . 

(32) Dardano, J. F., and Donley, Ray . EVALUATION OF RADARS YMBOLS 
FOR TARGET IDENTIFICATION . U. S. Army Ordnance Human E n ­
gineering Laboratory, Aberdeen Proving Ground, Maryland, Report 
No. T M-2-58, March 1958 . AD 158150 

(33) Debons, Anthony, and Fried, Charles. EFFECTS OF RATE AND 
PROLONGED VIEWING OF RADAR SIGNAL FLICKER. Rome Air 
Development Center, Griffiss Air Force Base, New York, Report No. 
RADC TR-69, May 1958 . AD 148730 

(34) Debons, Anthony . TARGET IDENTIFICATION IN RADAR PRESENT A -
TIONS. In FORM DISCRIMINATION AS RELATED TO MILITARY 
PROBLEMS - Armed Forces - - NRC Committee on Vision, April 
4 and 5, 1957. National Academy of Sciences, National Research 
Council, Washington, D. C., Publication 561, 1957, 141-144. 

(35) Deese, James. SIGNAL SIZE AND DETECTABILITY ON A PPI 
DISPLAY. Johns Hopkins University, Baltimore, Maryland, Report 
No. WADC TR-54-166, August 1954 . AD 53978 

(36) DESIGN FOR LEGIBILITY OF VISUAL DISPLAYS: A PRELIMINARY 
STUDY REPORT. Human Factors Group, Bendix Aviation Corporation, 
Baltimore, Maryland, 15 February 1959. 
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(37) Dufort, R . H., Sherard, G . W., and Smith, M. D . A CONTROLLER 
DISPLAY TECHNIQUE FOR A TERMINAL AIR TRAFFIC CONTROL 
SYSTEM. Cornell Aeronautical Laboratory, Inc., Buffalo, New York, 
Report No . JA-1266-S-14, July 1959. 

(38) Dyall, W. T. A STUDY OF THE PERSISTENCE CHARACTERISTICS 
OF VARIOUS CATHODE RAY TUBE PHOSPHORS. Research 
Laboratory of Electronics, Massachusetts Institute of Technology, 
Lexington, Massachusetts, Technical Report No. 5 6, 16 January 
1948. ATI 28403 

(39) Ericksen, C . W. PARTITIONING AND SAT URATION OF VISUAL 
DISPLAY AND EFFICIENCY OF VISUAL SEARCH . Journal of 
Applied Psychology, 1955, 39, 73-77. 

(40) EVALUATION OF A TV MARKER FOR RADAR HANDOFF . Technical 
Development Center, Federal Aviation Agency, Indianapolis, Indiana, 
Report No . 405, April 1959 . 

(41) EXPERIMENTAL (AUTOMATIC) AIR ROUTE TRAFFIC CONTROL 
SYSTEM DATA PROCESSING AND DISPLAY CHARACTERISTICS . 
ANDB Paper No. 57-15, 22 April 1957. 

(42) Feldman, Charles. TRANSPARENT PHOSPHORS FOR CATHODE..,RAY 
TUBES. In ILLUMINATION AND VISIBILITY OF RADAR AND SONAR 
DISPLAYS, Proceeding s of a Symposium Sponsored by the Armed 
Forces - NRC Committee on Vision, Washin gton, D. C. , March 31 
and April 1, 1958. National Academy of Sciences, National Research 
Council, Washington, D . C., Publication 595, 1958, 169-178 . 

(43) Fisher, R. B . , and Sunkes, J . A. PRELIMINARY STUDY OF PILOT 
OPERATIONAL CAPABILITIES IN THE USE OF THE CAA PICTORIAL 
POSITION INDICATOR AND THE AVION PICTORIAL NAVIGATIONAL 
DISPLAY IN THE TERMINAL AREA. National Aviation Facilities 
Experimental Center, Federal Aviation A gency, Atlantic City, New 
Jer s ey, Interim Report, February 1960. 

(44) Fluhr, F . R . , and McLaughlin, D. J. THE NAVAL DATA HANDLING 
SYSTEM PICKOFF DISPLAY CONVERTER . Naval Research Laboratory, 
Washin gton, D . C., Report No. 5248, 8 January 1959. AD 206586 

(45) Framer, Robert, and Horowitz , M. W. FLIGHT INFORMATION DIS­
PLAYS FOR INSTRUCTIONAL CONSOLES . Educational Research 
Corporation, Cambr idge, Mas sachusetts, Chapter 1 of the Handbook of 
Instructor Station Design, Report No. NAVTRADEVCEN 20-OS-31-l, 
22 September 1958 . AD 207656 

- 5 -
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(46) Gardner, R. E., and Carl, J. M. THE EFFECTS OF AMBIENT 

ILLUMINATION, CRT BIAS, AND NOISE UPON TARGET DETECT­
ABILITY WITH AB-DISPLAY. Equipment Research Branch, Radar 
Division, Naval Research Labor atory , Washington, D. C., Report 
No. NRL-5264, 28 January 1959. AD 211751 

(47) Gogel, W. C. THE PERCEPTION OF SPACE IN A THREE­
DIMENSIONAL DISPLAY. I n ILLUMINATION AND VISIBILITY OF 
RADAR AND SONAR DISPLAYS, Proceedings of a Symposium Spon­
sored by the Armed Forces - NRC Committee on Vision, Washington, 
D. C. , March 31 and April 1, 1958, National Academy of Sciences, 
National Research Council, Washington, D. C., Publication 595, 1958, 
131-139. 

(48) 

( 49) 
y \ 

Goldsmith, C. T. STATE-OF-THE ART EVALUATION OF TRANS­
PARENT PHOSPHOR CATHODE RAY TUBES. Grumman Aircraft 
Engineering Corporation, Beth page, New York, 5 August 1959. 

Gr een, B. F., and Anderson, Lois K. COLOR CODING IN A VISUAL 
SEARCH TASK. Journal of Experimental Psychology, January 1956, 
51 , 19-24. 

(50) Green, D. M., Birdsall, T. G., and Tanner, W. P., Jr. SIGNAL 
DETECTION AS A FUNCTION OF SIGNAL INTENSITY AND DURATION. 
Engine ering Research Institute, University of Michigan, Ann Arbor, 
Michigan, Technical Report No. 42, February 1957 . AD 131 749 

(51) Hake, H. W., and Averbach, Emanuel. APPARENT AND REAL 
RESOLUTION IN RADAR VISIBILITY. The Institute for Cooperative 
Research, Johns Hopkins University, Baltimore, Maryland, Report 
No. WADC TR-55-459, September 1955. 

(52) Harrell, R. L. THE ROLE OF CHARACTER-RECOGNITION DEVICES 
IN DATA-PROCESSING SYSTEMS. In PROCEEDINGS OF THE FIFTH 
ANNUAL COMPUTER APPLICATIONS SYMPOSIUM, October 29-30, 
1958, Armour Research Foundation of Illinois Institute of Technology, 
Chicago, Illinois, 1959, 54- 68. 

(53) Harris, W. P., Green, B. F., and others. THE DESIGN OF CHARACTERS 
FOR THE CHARACTRON. Lincoln Laboratories, Massachusetts Institute 
of Technology, Lexington, Massachusetts, Technical Report No. 117, 
8 May 1956. 

- 6 -
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(54) Harris, W. P., and Wilson, Edna A. DESIGN OF CHARACTERS FOR 
THE CHARACTRON DISPLAY . Massachusetts Institute of Technology, 
Lexington, Massachusetts, Report No. Group Report 38-4, 2 June 
1954. CONFIDENTIAL 

(55) Havron, M . D., and Jenkins, J. P. INFORMATION REQUIREMENTS 
METHODS AS APPLIED TO DEVELOPMENT OF DISPLAYS AND 
CONSOLES. Human Sciences Research, Inc., Arlington, Vir ginia, 
Report No. 12, HSR-RR-61/4-Sm, March 1961. AD 257609 

(56) Hixson, W. C., Harter, G. A ., and others. AN ELECTRONIC RADAR 
TARGET SIMULATOR FOR AIR TRAFFIC CONTROL STUDIES . Wright 
Air Development Center, Wright-Patterson Air Force Base, Ohio, Report 
No. WAD.CTR-54-569, December 1954 . 

(57) Horne, E. P. , and Whitcomb, M. A. (Eds.). VISION RESEARCH 
REPORTS. National Academy of Sciences, National Research Council, 
Washington, D. C., Publication 835, 1960. AD 252513 

(58) Howell, W. C., and Kraft, C. L. SIZE, BLUR, AND CONTRAST AS 
VARIABLES AFFECTING THE LEGIBILITY OF ALPHA-NUMERIC 
SYMBOLS ON RADAR-TYPE DISPLAYS. Laboratory of Aviation 
Psychology, Ohio State University Research Foundation, Columbus, 
Ohio, Report No. W ADC TR-59-5 36, September 1959 . 

(59) INITIAL EVALUATION OF TWO BRIGHT RADAR DISPLAYS IN THE 
INDIANAPOLIS TOWER. Technical Development Center, Federal 
Aviation Agency, Indianapolis, Indiana, Report No. 339, February 1958. 

(60) Irwin, C. H. COMPOUND STIMULUS ENCODING OF INFORMATION 
FOR CRT DISPLAYS: A REVIEW OF THE LITERATURE . U. S. Navy 
Electronics Laboratory, San Diego, California, Report No. TM- 317, 
22 January 1959 . 

(61) Jacobius, A. J., Wilkins, Madeline J., and others . AVIATION 
MEDICINE. AN ANNOTATED BIBLIOGRAPHY . VOLUME II. 1953 
LITERATURE. Science and Technology Division, Library of Congress, 
Washington, D . C., 1959. AD 207740 

(62) Kavlick, R. RADAR AIR TRAFFIC CONTROL CENTER DISPLAY 
SYSTEM. Stavid Engineering, Inc . , Plainfield, New Jersey, Interim 
Development Report, 19 September - 19 December 1958 . 
AD 240599L 
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(63) Kennaugh, E. M., Lewis, D. E., and Peters, Leon, Jr. TECH-

( 64) 

(65) 

( 66) 

NIQUES FOR ENHANCEMENT OF RADAR REFLECTION CHARAC­
TERISTICS. Antenna Laboratory, Ohio State University Research 
Foundation, Columbus, Ohio, Report No. 7 68-10, 16 August 1959. AD 231934 

Kraft, C. L . THE INFLUENCE OF RADAR ROOM LIGHTING 
SYSTEM ON THE VISIBILITY OF CRT SIGNALS AND OTHER 
DISPLAYS. Wright Air Development Center, Wright-Patterson 
Air Force Base, Ohio, WADC Technical Report Draft. 

Lampkin, R. J., and Williams, M. F. A POINT-LIGHT-SOURCE 
PROJECTION DISPLAY FOR AIR TRAFFIC CONTROL. Naval 
Research Laboratory, Washington, D. C., Report No. NRL-5092, 
4 February 1958. AD 156181 

Learner, D. B., and Alluisi, E. A. COMPARISON OF FOUR 
METHODS OF ENCODING ELEVATION INFORMATION WITH 
COMPLEX LINE-INCLINATION SYMBOLS. Wright Air Development 
Center, Wright-Patterson Air Force Base, Ohio, Report No. WADC 
TN-56-485, November 1956. 

(67) A LIGHT GUN FOR RADAR HAND-OFF OF AIRCRAFT BETWEEN 
AIR TRAFFIC CONTROLLERS. Technical Development Center, 
Federal Aviation Agency, Indianapolis, Indiana, Report No. 384, 
January 1959. 

(68) Lipman, D. D. SOME PROBLEMS IN DISPLAY OF INFORMATION 
FOR AIR TRAFFIC CONTROL. British Communications and 
Electronics, March 1959, 6(3), 186-192. 

(69) LOGICAL DESIGN AND DIGIT AL .COMPUTER PROGRAM FOR A 
TERMINAL AIR TRAFFIC CONTROL CENTRAL. General Kinetics, 
Inc., Arlington, Virginia, Final Report. 

(70) Long, E. R., Reid, L. S., and Queal, R. FACTORS DETERMINING 
THE LEGIBILITY OF LETTERS AND WORDS DERIVED FROM ELE­
MENTAL PRINTERS. Wright Air Development Center, Wright­
Patterson Air Force Base, Ohio, Report No. WADC AF TR-5924, 
1951. 

-
(71) McKnight, F. S. OPERATIONAL REQUIREMENTS FOR ATC 

DISPLAYS. Technical Development Center, Civil Aeronautics 
Administration, Indianapolis, Indiana, Technical Development 
Report No. 308, April 1957. 

- 8 -
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(72) Miller, C. W., and Minty, W. R. ON THE EFFECT OF CRT TRANS­
FER FUNCTION ON DETECTION THRESHOLD. Cornell Aeronautical 
Laboratory, Inc., Buffalo, New York. 

(73) Miller, W. E., and Covell, W. G. EVALUATION OF THE TI-440 
PICT URE TRANSFORMER EQUIPMENT AND NOTES ON TELEVISION -
TYPE AIR TRAFFIC CONTROL DISPLAYS. Technical Development 
Center, Federal Aviation Agency, Indianapolis, Indiana, Technical 
Development Report No. 388, March 1959. 

(74) Moore, L. G., Nida, P. M., and Spence, W. W. OPERATIONAL 
EVALUATION OF THE UNION SWITCH AND SIGNAL LIMITED DAT A 
DISPLAY AND TRANSFER SYSTEM. Technical Development Center, 
Civil Aeronautics Administration, Indianapolis, Indiana, Technical 
Development Report No. 3 73, October 1958. 

(75) Muller, P. F., Jr., Sidorsky, R. C., and others . THE SYMBOLIC 
CODING OF INFORMATION ON CATHODE RAY TUBES AND SIMILAR 
DISPLAYS. Ohio State University Research Foundation, Columbus, 
Ohio, Report No. WADC TR-55-375, October 1955. AD 103239 

(76) Murrell, K. F. M. NOTE ON THE EFFECT OF VIEWING ANGLE 
ON ACCURACY OF READING QUANTITATIVE SCALES. Journal 
of Applied Psychology, 1955, 39(1), 11. 

(77) Narva, M. A. EVALUATION OF DECISION MAKING PERFORMANCE 
ON THREE PICTORIAL NAVIGATION DISPLAYS. The Martin Company, 
Baltimore, Maryland, Report No. W ADC TR-58-49, November 1958. 
AD 142329 

(78) Neisser, Ulric, and Weene, Paul. A NOTE ON HUMAN RECOGNITION 
OF HAND PRINTED CHARACTERS. Lincoln Laboratory, Massachusetts 
Institute of Technology, Lexington, Massachusetts, 1959. AD 249300 

(79) Nicely, Patricia E., and Miller, G. A. A COMPARISON OF PHOT 0-
GRAPHIC AND CATHODE RAY TUBE DISPLAYS OF RADAR DATA. 
Lincoln Laboratory, Massachusetts Institute of Technology, Lexington, 
Massachusetts, Report No. Group Report 38-20, 18 November 1955. 

(80) Nida, P. M. , and Spence, W. W. EVALUATION OF A THREE­
DIMENSIONAL PICTORIAL AIR TRAFFIC CONTROL DISPLAY . 
Technical Development Center, Civil Aeronautics Administration, 
Indianapol is, Indiana, Technical Development Report No. 37 5, 
November 1958. 
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(81) AN OPERATIONAL EVALUATION OF RADAR DISPLAYS UTILIZING 
SCAN-CONVERSION EQUIPMENT. Technical Development Center, 
Federal Aviation Agency, Indianapolis, Indiana, Report No. 402, 
April 1959. 

(82) OPERATOR EFFICIENCY AS A FUNCTION OF SCOPE SIZE. William 
and Mary College, Williamsburg, Virginia, Report No. RADC TR-
5 5 - 1 8 , 1 9 5 5 . AD 6 14 0 4 

(83) OPERATOR EFFICIENCY AS A FUNCTION OF SCOPE SIZE. William 
and Mary College, Williamsburg, Virginia, Report No. RADC TR -
56-18, 1956. AD 90299 

(84) Pastoniza, J. J. CODING, TRANSMISSION AND DISPLAY OF RADAR 
DATA FOR THE TACTICAL AIR CONTROL SYSTEM. Air Force 
Cambridge Research Center, Bedford, Massachusetts, Report No. 
AFCRC-TR-54-109, August 1954. 

(85) Patton, 0. M., and Cothren, G. E. DAT A DISPLAYS FOR OPERA­
TIONS ANALYSIS OF AIR TRAFFIC DEMANDS AND DELAYS IN THE 
NEW YORK ARTCC AREA ON JANUARY 28 AND FEBRUARY 28, 1958 . 
Laboratories for Research and Development, Franklin Institute, 
Philadelphia, Pennsylvania, 2 December 1957 - 1 November 1958, 
Report No. F-A2123, vol. 2. AD 228257 

( 8 6) 

xv 
(87) 

(88) 

(8 9) 

(90) 

Peskin, J. C. HUMAN ENGINEERING RESEARCH IN THE AREA OF 
COLOR -PERCEPTION . Biology Department, University of Rochester, 
Rochester, New York, Final Report, 25 March 1955. AD 76361 

PLANNING CRITERIA-DETERMINATION OF BASIC EQUIPMENT 
REQUIREMENTS FOR OPERATING POSITIONS AIR ROUTE TRAFFIC 
CONTROL CENTERS. Federal Aviation Agency, Washington, D. C., 
Circular Letter, 16 March 1959. 

Provins, K. , Stockbridge, H. , and others. VISUAL SYMBOLS FOR A 
RADAR COMPREHENSIVE DISPLAY SYSTEM. Royal Aircraft 
Establishment, Farnborough, England, CEPRE Report 11, 1952. 

Pugh, A. T., and Lambert, C. M. THREE-DIMENSIONAL DILEMMA. 
Flight, May 1957, 71, 581-582. 

Randall, A . W., and McIntire, 0 . E. CHARACTERISTICS OF 
MAGNESIUM FLUORIDE AND P7 PHOSPHORS FOR RADAR PPI 
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APPENDIX 



COUHT. E' A, 'D CO WA 

DISPLAY OF A TC INFORMATION 

A. Methods of Studying Displays 

B. Principles of Displays 

1. Evaluations of Display 

2. Methods of Determining Information Requirements 

3. Coding Factors 

4. Channel Factors 

5. Input/ Output Relations 

6. Noise 

7. Other Factors 

C. Specific Display Techniques and Equipment and Evaluations 

1. Plan Position Displays 4. 3D 

2. Large Scale Displays 5. Color 

3. Simulators 6. etc. 

D. Presentation of Symbols and Information- -Characteristics and Effects 

E. 

F. 

1. Legibility of Letters, Numbers and Other Symbols 

2. Maps, Graphs, Tables 

3. Multi-Dimensional Information 

4. Specific Types of Information 

(i.e., identity) 

Effects of Environment and Presentation Variables 

1. Color 5. Viewing Angles 

2. Phosphor 6. Ambient Illumination 

3. Signal Strength 7. Exposure Time 

4. Fading 

Other 



COURT TEY AND C0, 1P Al\'Y 

COMMUNICATION STUDIES RELATED TO ATC 

A. Environmental Effects 

1. Ambient Noise 

2. Measurement of Ambient Noise Level and its Composition 

3. Noise Reduction and Control 

4. Aircraft Cockpit Noise (although no detailed search for it since 
not part of original Convair Bibliography) 

B. Effects of Auditory Equipment Components 

1. Input Devices- -microphones, vibration pickups, etc. 

2. Transmission Devices--expanders, filters, clippers, frequency 
modulators, scramblers, delay lines, etc. 

3. Output Devices- -includes loudspeaker, earphones, etc. 

C. Evaluations of Specific Systems in Speech Communication 

1. Telephone and Intercom Systems 

2. Radio Systems 

D. Basic Data in the Production and Perception of Speech 

1. Basic Characteristics of Speech 

2. Speech Audiometry and Articulation Testing 

3. Speech Masking and Signal to Noise Ratio 

4. Speech Distortion and New Communication Techniques--effects of 
speech intelligibility of clipping, chopping, amplitude modulation, 
frequency distortion, compression and expansion . 

5. Language Design--design of highly audible phrases, phonetic 
alphabets, mechanized translation, expectations, etc. 

E. Training in Speech Communication 

F. Description of Content of Speech in ATC Systems- -Communication 
measurements of Existing Systems 

1. Cockpit 

2. Ground 

3. Air/Ground 
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COMMUNICATION STUDIES RELATED TO ATC (continued} 

G. Considerations in the Design of Semi- and Fully-Automatic ATC 
Communication and Data Link Systems 

I. Air /Ground/ Air Systems 

2. Ground/Ground Systems 
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STUDIES OF CONTROLLER WORKLOAD AND STRESS 

The outline is approximately as follows, but always only 1n reference 

to conditions expected to be encountered by controllers: 

A. Bibliographies 

B. Special Environmental Factors Affecting Performance 

1. Thermal Environments 

References to decrements in performance through lack 
of proper air conditioning, etc. 

2. Noisy environments (mainly others' talking and effects on performance) 

3. Monotonous Environments 

C. Individual Factors, Work Conditions, and Task Characteristics that 
Affect Behavioral Efficiency 

1. Attention, Alertness, Vigilance 

2. Stress, and Effects of Overloads, in terms of amount of work, 
speed, complexity, etc. 

3. Fatigue and Behavior Decrement 

D. Activity Analysis of Controllers and Personnel in Related Fields 
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AIRCREW ACTIVITY STUDIES 

A. Methods of Study 

B. Total Activity Analyses 

1. Activities of Individual Aircrew Members 

2. Activities of Aircrew Team 
(Emphasize pilot studies) 

C. Partial Activities of Aircrews 

1. Visual Processes 

2. Communication Processes 

3. Motor Activities--Tracking 

4. Other 
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MAN-MACHINE RELATIONSHIPS 

A. Methodology for Studying Man-Machine Relationships 

B. Man-Machine Integration 

1. Allocation of Function in Man- Machine Systems (includes automation 
and performance, man's strengths and weaknesses as system 
component) 

2. Theory of Man-Machine Integration 

C. Man Considered as a System Component 

1. Overall emphasis is on operator characteristics limiting system 
performance, e.g., input rates. 

physical dimensions 

>:<capability for data sensing 

>:<capability for data processing 

capability for motor activity 

capability for learning 

physical and psychological needs 

sensitivities to social environment 

coordinated action 

differences among individuals 

capability for high loads and stress (see other bibliography) 

2. Team Composition, Crew Behavior and Organization, et al, and 
Effect on System and Productivity of Group 

3. Characteristics of Man's Performance in Man-Machine Systems 

Vigilance and Monitoring 

Information Processing 

Storage 

Transfer of Information 

Decision Making 

* Emphasized ·areas 
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MAN-MACHINE RELATIONSHIPS 

D. Machine F a ctors Affecting M a n' s Performance 

Brief references here to: 

1. Design and Workspace Layout 

2. Design of Equipment 

3. Display Control Relationships 

E. Specific System Description Designs, and Evaluations 

F. Other 


