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The attached report is the result of the test and evaluation of the Interim

Facility D/TV display formats, 26, 30, and 31 March 1964, at IBY, The origi-

‘nal "D/TV FORMAT EVALUATION" sheets, which contain a photograph'of the D/1V

display on the 21" (utility) TV monitor, are not included in this report, be-
cause of the degradation of the photograph and cost of reproduction., The
"D/TV FORMAT EVALUATION" sheets,with photograph, are available for review

from the Displa’ Formats Group.
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RTCC INTERIM FACILITY DIGITAL TO TV(D/TV)

DISPLAY FORMAT TEST AND EVALUATION REPORT
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1.0 PURPOSE

The Interim Facility D/TV display formats were tested.and evaluated to
verify the dispiay format criteria and determine what difficulties

and/or deficiencies are inherent in the display design, so that appro-
priatg changes, improvements, and/or additions may be incorporated to

the D/TV display format development procedures.
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RTCC INTERIM FACILITY D/TV DISPLAY FORMATS

)

FORMAT FORMAT
NO, TITLE NO, TITLE

0001 GEMINI ACME 0021 Ground Point Track
0002 Gemini OAMS 0022 Orbiting Object Location -
0003 Gemini ACME 0023 Moonriseﬁﬁoonaet Times
0004 Gemini OAMS 0024 Sunrise/Sunset Times
0005 FDO Abort Phase Digitals 0025 Predicted Site Acquisition
0006 FDO Orbit Digitals 0026A Agena Command No, 1 (2.0%)
0007 FDO Launch Digitals 0026B Agena Command No, 1 (1,6%)
0008 GLV Stage II, No, 2 0027A Agena Command No, 2 (2,0%)
0009 (A, 3B,C) Gemini Electrical System. 0027B Agena Command No, 2 (1.,6%)
0010 Gemini ECS 0, Mass Quan, 0028 FDO Re~Entry Digitals
0011 . Gemini ECS Lift Suit Inlet Air Temp, 0029 Next Station Contacts
0012 ‘Gemini OAMS Source HE Pressure 0030 Retrofire Table
0013 RGS/1GS Stége Ll Piteh 0031 Retro~-Re=Entry Digitals No, 2
0014 - Altitude vs Velocity 0032 Retro-Re~Entry Digitals No, 1
0015 Agena Guidance and Control 0033 DCS Pre;Retrofire Updates
0016 (A,B;C) Titan Stage I OX and FU tnks 0034 DCS Orbit Navigation Updates
0017 (B,C) FDO Velocity Ratio 0035\ 'Terminal Energy Management
Q018 RETRO Launch Digitals ((@M&;E%uﬂ
0019 RETRO Abort Digitals 0037 Agena Command Difference
0020 Célestial Point Tréct

TABLE T




2.0 INTRODUCTION

The test and evaluation was conducted at the RTCC Interim Facility. By
programming the Display Generator for Charactron placement of ellipses and
random point locations, slide aligmment and correctness of placement of back-
ground slide data was verified. Then the composite display was tésted.for
compatibility of 7094 Computer-Charactron generated data with verified
background slide., (Because of the fact that the backgrouﬁd slide provides
the scaling for meter displays and Sther graphic plots, and-the computer H
driven Charactron provides the "needle indicator" for the actual numerical

reading, background slide/Charactron aligmnment is critical,)

The computer jobs were placed on two magnetic tapes. Tape I (#728) con-
tained 18 display format output jobs, and Tape iI (#513) contained 16 dis-
play format output jobs, Tape 1 witﬁ associated background slides presented
composite dispiays for formats 0005, 0006, 0014, 0019, 0020, 0021, 0022,
0023, 0024, 0025, 0026A, 0026B, 0028, 0029, 0031, 0032, 0033, and 0034,

Tape II with associated background slides presented composite displays for
formats 0001, 0002, 0003, 0004, 0008, 0009A, 0009B, 0009C, 0010, 0011, 0012,
0013, 0015, 0016A, 0016B, and 0016C., See Table I for consolidated listing
of formats, Five launch trajectory formats were not evaluated due to non-

availability of computer programs.

Upon completion of the launch trajectory, and other computer output programs,
a test and evaluation will be made. If the test results require documentation,

an amendment will be published.




The D/TV display formats are classified into three types; alphanumeric
displays, graphic displays, and meter displéys. The alphaﬁumeric dis-
plays include digital, summary tabulation, and summary history formats,
- The graphic displays have the X and Y axes' values to interpolate, as

in the plot and trend formats, The meter displays are vertical scales

that require only one value of interpolation,

The test and evaluation of the D/TV Display Fromat was accomplished by the
IBM 7094 driving the display generator to display the format on a 21" (utility)

TV Monitor, See Figure I,

The following terms are used in this report throughout:
Alignment - The characteristic of having the background slide data
coincident with the Charactron derived data, within tolerable

L limits; i.e. 1.1% of display dimension,

Visibility - The quality of an item which mekes it separately visible

from its surroundings.

Legibility ~ The quality of a letter or numeral which enables the ob-
server to positively and quickly identify it to the exclusion

of all other letters and numerals.

Readability - The quality of a group of letters or numerals of being

recognizable as words or whole numbers,

Irradiation - The ability of a light source to cause letters, numerals,
symbols, or lines to blur when the brightness of white on black

increases above 10 mL (2,96 ft-C), -
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'ALPHANUMERICS GRAPHICS METERS
DIGITALS TABULATIONS TRENDS PLOTS ANALOGS .
0005(L) 0001 (H) _ 0026A(H) 0010(L) 0013(H) 0014(L) 0008 (L)
0006 (L) 0002 (M) 0026B(H) 0011(L) 0016A (M) 0009A(H)
0028(L) 0003(®) | 0020 |  0012(L) 0016B(M) 0009 B(H)
0004(M) 0031(L) 0016C (M) 0020 (M) 0009C(H)
0019(M) | 0032(L) 0021(M) 0015(M)
0023(M) 0033(M) 0022 (H)
0024 (M) 0034(M)
0025(H)
(L) - Low Data Density
(M) - Medium Data Density
(H) - High Data Density =
TABLE II

€T 30 L




3.0 SUMMARY OF TEST RESULTS

Caution should be used in applying the results contained herein since this

information was obtained from test and evaluation of a 21" (utility) TV

monitor, rather than the 14" (precision) TV monitor that will be used on the

MOCR's flight controller conmsole,

presentation of the D/TV display.

Alphanumeric Displays:

1.

Graphic

1.

2,
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The 14" TV monitor should give a better

The eighteen (18) alphanumeric displays that were tested and eval-

the criteria that was established for this

The 1.6% size lower case alphanumerics did cause difficulty in

All displays that used the 2,0% character box size (CBS) alpha-

numerics with the typewriter mode of computer programming must be

uvated confirmed most of
type of displéy format.
reading., -

re-formatted because of

Displays:

The eleven (11) graphic
established line widths
play formats,

Grid iine widths should

intermediate grid lines

and/or 0.015" are to be

slide/Charactron incompatibility.

displays that were tested and evaluated

to be used on trend, plot, and analog dis-

not exceed 0,02", - If major, minor, and/or
are required, line widths of 0,02", 0.01",

used respectively.
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3. With the B/TV Converter Buffer 100% loaded no noticable flicker

was observed on the TV monitor.

Meter Displays:
1, The five (5) meter displays established that up to sixteen (16)

meters may be ‘placed on one display format,

2, The graduation.marks must be placed on the backgrbund slide, rather

than the Charactron.

3. A minimum of 0,07" spacing must be allowed between graduation

marks,
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4,0  CONCLUSIONS AND RECOMMENDATIONS
General: The present system used for the development of D/TVdisplay formats
is workable, but improvement can be attained, The conclusions and recommenda-

tions that follow cover general areas where d:.splay optimization can be achieved.

As much of a display format should be placed on the background slide
as possible, because of the high information density, flexibility,

legibility, and readability of the background slide's art work.

© In several instances, users of the Coordinate Identification Sheets
(CIS) did not follow specified information. Draftsmen and computer -
programmers will be instructed that only the Display Format Change
Order (DFCO) will be accepted as an official change or deviation from

®

the CIS,

O The 1.5% size lower case alphanumerics should not be used because of

difficulty in legibility,

o Line widths should not exceed 0,02 of an inch.,

Alphanumeric Displays’
o The 2.0% character box size alphanumerics that used the typewriter

mode must be re-~-formatted.

O The grouping of parameters, up to five (5), but preferably no more
than three (3), assists in obtaining associated data on tabulation

type display formats,
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©  When using tabulation, the parameters title should be as close as

possible to the dynamic data,

Graphic Displays

©  Grid line widths should not exceed 0.02" or be spaced closer than
0.10" from one another.

© Up to four (4) vertical scales may be placed on one format, As the
number of scales are increased the reading accuracy is decreased.

o

The recommended symbols generated by the Charactron for dynamic
data are the zero length vector, the 1,67% lower case "x", the 1.67

upper case "X", and the 1,67 open diamond (<>), in that order of

preference,

©  With the D/TV Converter Buffer 1007 loaded, no noticable flicker

was observed on the TV monitor,

Meter Displays

© Up to sixteen (16) meters can be placed on one display format.

©  When sixteen (16) meters are required for a display format, the
graduation marks must be placed on the background slide. Fourteen
(14) meters or less will allow the graduation marks to be generated
by the Charactron.

Spacing between graduation marks should not be less than 0,07 of

an inch,
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© Line widths of graduation marks should not exceed 0.02", Major,
minor, and intermediate graduation marks line widths' of .02",

01", and ,015" are recommended respectively,

12 of 23




e T

5.0 ACTION ITEMS
When the 14" precision TV monitor is installed, PHO DFG will observe the
re-assembled IMB tapes (#567 and #780) of the output programs for the tra-

jectory and telemetry D/TV display formats.,

The PHO DFG will establish and specify the background slide alphanumeric,
symbols, and line widths to be used on the operational D/TV display formats.
A-meeting Qith members of the Display and Control Dept., Eﬁgingering Services
Dept./Drafting Section, Human Factors Depf., and Display Formats Group in

attendance is to be held. ~

Establish quality control procedures so that the background slide's art work
is identical to the Display Format Worksheet and Coordinate Identification

Sheets,

Test and Evaluate the Launch Trajectory D/TV formats when computer programming

becomes available, If the test results require documentation, an amendment will

be published.
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6.0

DETAILS OF TEST AND EVALUATION

ALPHANUMERIC DISPLAYS*

(o]

Digitals - There were three (3) digitals formats that were tested,
All of these formats used the 3,27 character box size and had a

low denéity of data,

00  The ratio of base character height to subscript height was

too low. (Should be 2:1)

00  Spacing between background slide titles and charactron gener-

ated data was too much,

oo 1,67 character box size lower case letters were difficult

to read.

Tabulatioﬁs - There were fifteen (15) tabulation formats that were
teéted“ Twelve (12) of the fifteen (15) tabulation formats used
vertical lines for column grouping, the remaining three (3) did

not use any lines, There were five (5) 1.6%, four (4) 2,0%,

five (5) 2,47, and one (i) 3.2% character box size alphanumerics
usgd for the tabulation's charactron generated and background slide

data,

00  The line widths of 0.03" was too wide, causing an overflow

of illumination blending with adjacent alphanumerics.

00  Some of the alphanumerics were piaced too close to vertical

" ox horizontal lines,






























