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2 ]
o 1. INTRODUCTION ]
- K
; This technical report describes the design, interface, and operation of a general ®
;' purpose raster scan display Color Video Insetter (CVI) which is capable of airborne _}
operation, The CVI is divided into two independent functions, a color insetter sec- »
¥ tion and a syvnchronization generation and distribution section. The color insetter .%
S which operates on standard red, green, and blue (RGB) color signals will select one -
X two backuround video inputs for display on up tc three color monitors and inset intc N
- the backeground externally generated dynamic color features, fixed color features, or ‘N
K both. There is also a separate monitor output to display only the color inset fea- :ﬂ
tures. The synchronization generation and distribution section is capable of internal ;'
generation of television synchronization signals and distribution of these signals to 1
six external users, There is also an external mode in which the synchronization cir- j
cuitry operates as a distribution amplifier providing six outputs for cach of three E
incut~ from an external master svnchronization source. Figure 1 shows the front panels i
ot st othe PV oind the control units. All input and output lines and control functions '
are becated on thes: two panels. ;;
2. INTEGRATED MTSSION PLANNING STATION (IMPS) ;
the VD will be an integral part of an Integrated Mission Planning Station (IMPS). :
The miwsion nlanning station will be used to support the Night Navigation and Pilotage g
Svstee UNAPS) L A block diagram of the IMPS station with the CVI is showr in igure . .1
“
Tt NNAPS svstem is being developed to provide a significant improvement in the ;
satety ol nap-of-the-earth (NOE) flight, especially during times of limited visibilitv. 9
Present v, tlight map reading is performed manually with the copilot reading the map .f
and civing directions to the pilot. The required reaction time for NOE flight is verwy b
~h rt, making this tvpe of mission very dangerous. The NNAPS approach is to develop a "
computer driven electronic color map display using a standard cathode ray tube (CRT). i
Dizital topographic data for a large geographic area is stored on a tape cassette and .
the desired portion of that data is displayed on a cockpit display. This color map b
displa. will be used for pre-flight tasks, such as mission planning, and in-flight
will provide the aviator with a means of selectively displaying key flight data.
Navigational accuracy can also be improved by a terrain correlation scheme based upon

the digital elevation data which is also utilized to generate the topographic displav.
Ssvimbolouv generation is another aspect of the system and consists of the svmbology
associated with the topographic display as well as flight control symbology.

The TMPS will primarily be used to prepare specific mission tape cartridges for
use in the aircraft. Other functions of IMPS include mission planning assistance to
the aircrew and verification of mission planning via simulated flight over chosen
sround tracks. The IMPS support software and some of the Government furnished equip-
ment (GFE) is being developed under contract. The CVI was designed and fabricated
in-house and will be supplied to the contractor as GFE for integration into the IMPS
svstem at the contractor's facility. The final testing and evaluation of the svstem
will be at the AVRADA Avionics System Simulation Facility at Fort Monmouth, NJ,

]

3

Referring to Figure 2, the CVI accepts background map data from the Digital Map :
Generator (DMG) and insets onto the background map features from two sources, the )
DeAnza Color Feature Generator and the Avionics Symbology Generator. The final video ]
output, as display outputs 1 and 2, respectively, is presented on the two color —;
television monitors. The inset display output from the CVI goes to a third monitor Y
on which only the video from the two inset sources can be observed. An additional 3
[}




Color Video Insetter,

Figure 1.
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Figure 2. Block diagram of Integrated Mission Planning Station.
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displav output from the CVI is routed to the RGB to NTSC video encoder for recording »
on the tape recorder in National Television System Committee (NTSC) format. The 1

master synchronization generator generates all necessary synchronization signals.
There is also a remote control unit which permits remote operation of the video in-
setter. The three other major equipments in the IMPS station are as follows:

ital Map Generator.  From a stored digital data base, the DMCO o venerate

'

orrare o clovation data in the rorm of slope-shaded terrain images with overioa...

Coar cines 7 wclectable internal spacing. As an alterpmative mode, elevation ™
<nading in sciectable intervals can be displaved.,  In addition, planimetric data (e.zg., "
rerests, cities, rivers, roads, railroads, point features) can be selectively dis- . ;‘
viaved in color upen the background elevation display. The displavy is capabhle of trans-

Ativn and rotation in response to aircraft motion.
. A r Feature senerator. The DeAnza svstem provides a flexible graphic 1
R ,xwmw‘n}l;;1:und\ifﬂ-:!\w(«mﬂﬂlmwnt the DMG. 1t provides an overlavy of addi- ]

[ 1

reatures in color such as roads, obstacles, wires, and other legistical
eowhiich bs inset inte the DMG background map.

N4 |

- AMwierics sembolocy Cenerator. The svmbology generator dvnamically generates .
0 J . STttt . . . . . . : “§
Do vt Ciennrmeric data o pertinent to airerafe flight which are insct into |
ot et avedea b oer the sumbobogy are:r airspeed, altitude, hoeading, piten }]

crir e o vertical rate ot climby turn angle, bank anelo,. and o oagrens

f . .
'..u'.'-. o

e U ik regnired to pertorm the following as part of an integrat. o oo
St Cotwe video inputs in RGB format for background vide o e o
oo DM ood input 2 will be for future use. 4
4
N [y . I3 . o
. oot inte the background video up to two additional sources ot cotornali .

St ited tedtures. The first source will be in an RGB video tormat and . o rvoe the
Dedarg Color Feature Generator. A control line is also required from the v syt

S b i aresence of inset data, with OV = No Pixel and +0.7V = Valid Vico' data.
ife e cnid seurce will be the Avionics Svmbologvy Generator and will be conmie o ted o
tre L inrough a differential TTL twisted -pair control line. The color o the inset
Teoies 1rem the second source will be determined by separate potentiometers tor the
re oty creen, and blue primary colors that are located on the front panel of the CVI.
oo OVE will displav data from the second inset source if data from the first source
arrives simultancousty.

Provide three identical video display outputs in an RGB format for the re-
cmirined videos Two sources will be used for driving color television moni-

“o 1. 0 v driviay an RGB to NTSC converter. 'Y

1.2

do Provide a separate RGB output to displav the inset features on a separate :
color monitor. N
¢. All inputs and outputs must be terminated in, or capable of, driving 75-ohm .
lToads, [ Y

f. A small remote control unit must be provided to permit selection to the back-
wround video source, inset source, and inset display. )
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g+ The CVI shall not require any synchronization signals.

h. Provide a stand alone synchronization generator as a convenience. The CVI
will provide six outputs of horizontal drive, vertical drive, and composite synchroni-
zation each capable of driving a 75-ohm load. There must also be an external opera-
tional mode for the synchronization generator for use as a distribution amplifier
providing six outputs for each of three svnchronization inputs. The svnchronization
generator will have no internal connections to the insetter and can be used as an
optional hardware item if required by the displav svstem configuration.

4, CIRCUIT DESCRIPTION

All input and output lines and control functions are located on these two panels.
A block diagram of the CVI circuitry is shown in Figure 3., The signal input connec-
tors are located on the upper left-hand part of the CVI front panel. There are inputs
for two sources of background video which enter in a three line RGB format. The back-
ground video is fed to electronic switches which select one of the two sources for
display. The control of these switches is accomplished through the setting of the
background select switch located on the control unit which permits the video to be
turned off, or sources one or two to be selected for display. The selected background
video is then fed through a display multiplexer to the display output drivers which
provide three sets of RGB outputs capable of driving the 75-ohm inputs of color tele-
vision monitors. The displav outputs are located on the lower right-hand corner of
the CVI front panel. There are two sets of inset input signals, inset A and B,
respectively.

The A inset channel consists of RGB video inputs and a separate control input.
The data for these inputs is intended to come from the DeAnza color generator and will
consist of dynamic RGB video data which represent display features along with a con-
trol signal to determine when the data is to be inset onto the display. To operate
the A inset, the control unit inset selector switch should be set to the A position.
This sets the inset multiplexer to the A input to permit the routing of the A signal
RGB data to the display multiplexer. When the A inset control signal is present, the
threshold detector changes state and permits the A data to be inset into the back-
ground video by the display multiplexer. The B inset commands are intended to come
from the Avionics Symbology Generator and will generally consist of symbology and
alphanumerics. To operate the B inset, the inset selector switch should be set to
the B position which activates the B line receiver and sets the inset multiplexer to
route the three B color select potentiometers located on the CVI front panel to the
display multiplexer. Upon command from the B input, the display multiplexer in the
CVI insets a fixed color onto the background video which is determined by the setting
of the three B inset color-select potentiometers.

When the inset control is set to the A+B mode, both the A and B inset inputs are
activated and inset features onto the background video. 1If both the A and B inset
signals are active at the same picture element (pixel) location in the display, the B
input will override the A input and place the B inset color onto the display for that
pixel. There is also an inset data monitor function. The A inset RGB data and con-
trol along with the B inset commands are routed to the inset monitor output which has
RGB outputs for driving a separate inset display monitor. The inset monitor function
permits the A and B inset information to be observed for reference purposes on a
separate television monitor in accordance with the setting of the inset display func-
tion switch located on the control panel.

Figure 4 is a block diagram of the synchronization generator and distribution

circuitry, This circuit function provides an internal synchronization generator capa-
ble of generating television synchronization signals and distributing these signals to
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a maximum of six external users, There is aise an onterntl mode in which [he =on ar.on-

ization circuitry operates as a distribution ampliticr providing =i outputs or caon
of three master svnchronization source inputs. The svnchronization switeh located on
the CVI front panel determines the operating mode of the svochronication circuitrv.

In the internmal mode, the svnchronization generator tunctions as the mister source ol
svnchronization signals. An internal oscillator drives the svnchronical icn venerator

which provides horizontal drive, vertical drives oand corpesite wvps oo i o oo
Fach of these signals {s fed to <ix respective Jeve! whittore whi. e SN

o EIA levels and provide Th-chm drive conabilioy tor distribation @ (nto 0 s
In the external mode, the external svnchrvonication signals at D0% ove s e inpas .
level shifters to shift the signals to TTT toevels and then to the o e o el waise
Teeds the signals to the output level shifters and Grivers ror estoers.  ooscribation,
21T electrical ioputs and outputs for the svnchron, ation ceneraior o SR
e CVI Tront panel.,

OPTRAT T

TRATION

The following is a desceription or th0 croration 0 tne CVIE conrr
location of the controls, refer to Vicure 1.

CONTROL NAME

3ackground Select Switoh furn. T coronnd cideo of ) or o seleons e
SO . e s s he routed to e i
Inset Select Switch vy rmines the reature source that wili be

“aeet into the background video.

S e e gl insetl sources off.

e dbnamic color reatures trom o jn-
whrich will be the DeAnza Color
Coerbor, he color, location, and tea-
o Aire s determined by odata trom the

Seanca Lenerator,

- o ets the Dnen color teatures from inset
coree Bowniich w11 be the Avionics Svmbol
ceneratore The color of features is de-
termined by the setting of the three B in-
set color potentiometers located on the €V
front pancl and the location and size de-
cormined by odata from the Avionics Symbol
e e raetor,

TR - bar o oand B oinsor o s are active andg
insct teatures onte the background video.
1Y bhoth A and B oinset signals are active
gt the =ame pizel focation in the displav,
the B oinput will override the A input and
place e B oinscet color onto the displav
cor o that pisel location,

Trset Tianlav Selects the source of inset video to be dis-
plaved on the inset moniter, source A or B.
&
T e e et e e e e e e
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CONTROL NAME

Svnc (Select) Switch

B Inset Color Select
Potentiometers

Power Requirement

DESCRIPTION

When set to the internal mode, the synchroniza-
tion generator functions as a master source of
synchronization, Signals are output on the hori- j
zontal drive, vertical drive, and composite syn- *
chronization outputs, 1In the external mode, 4
the synchronization generator functions as a dis- 1
tribution amplifier for an external master source
connected to the external synchronization inputs.

Set the color of the fixed color features from i
the B inset input. K

120 V ac, 0.5 amperes, 60 Hz, The power supply
design is of modular construction, and with minor .
reconfiguration, a 28-volt dc converter can be
incorporated to permit operation on board aire- i
craft.

6. INTERFACE REQUIREMENTS

a. Inguts

(1) Background video

Red, Green, Blue Inputs

Voltage levels ——————————memmmmmm white -——————-au-- 0 volts
black =====meecw—- ~-0.7 volts
Impedance ———=————— e e ——— 75 ohms
Time delay (input to display outputs) 75 ns
(2) 1Inset A (DeAnza color generator input)
Red, Green, Blue Video
Voltage levels - white ———m——m——e +0.7 volts ;
black - 0 volts
Impedance 75 ohms ]
Control input %
'
Voltage levels 3
Pixel present +0.7 volts ?
No pixel present 0 volts i
Impedance - 75 ohms 1
Time delay (control input to display output) - 45 ns {

R R P I e T Ly A T Py P Y » PP Y
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3V Inset B (Avionics Symbology Generator)

Control input ——=————- Differential line receiver, AMD type Am 26LS33,
typical 2.5-volt differential TTL input signal
into a 120-ohm termination.

Coloer levels ———————- Red, Green. Bluce sot bhv potentiometers located
on CV1 tront pancl.

Time delav (Controi input to displav cutput) ———=emcemmmmmm e B8O s

(=) Svnc Inputs (Herizontal Drive, Vertical Drive, Composite Svnc)

Voltace level —————mmmmmme e e oo (1A Standard) -6 volts
Inpediinege === =mmm e e e e 70 ohms
b dutputs

(1) Display Outputs and Insct Display (Red, Green, Blue)

Voltage level —————m———mmmmom - white ——————mmmm— e +0.7 volts
DR mmmm e e 0 volts
Output drive -———=—=——————m oo mc e o can drive a4 “h-chm load

(2) Svnc OQutputs (b each, Horizontal Drive, Vertical Drive, Composite Svoc)

Voltage levei —————m—————————mmmm— e - (E1A Standard) -6 volts
Output drive —--————-—————m—=--m———— o o can drive a 7Hh-ohm load
7. FABRICATION

A commercially available ATR inclosure was used to house the CVI circuit
boards. A total of six printed circuit boards, 17.5 b 25 cm (7 bv 10 inches)
was utilized to perform the required functions. The .ircuit board functions are:

Input Interface

Video Multiplexer
Digplav Output Drivers
Input Video Output

Synchronization Generator and Distribution

Synchronization Generator Clock

I\ SNSRI IO

Commerciallv available linear and digital integrated circuits were used in the

ircuit board assemblies which were fabricated using custom layout techniques. All
~ircuit boards arc custom lavouts. Figure 5 shows the CVI with the Video Multi-
~iexer and Svnchronization Generator and Distribution printed circuit boards in
‘ront. The CVI power supplv was fabricated with commercially available power mod-
nles and operates from a 120-V ac, 60-Hz power scurce. Due to the modular design,

10
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the power supply can be reconfigured with a 28-volt dc converter to permit operation
on board aircraft. The front panel of the CVI contains all electrical conuections to
the CVI. The Control Unit is a separate box which can be remoted by means of a 10-
foot cable from the insetter ATR inclosure. Not shown is a fan housing which can be
placed on top of the ATR inclosure to cool the circuitry if required by ambient con-
ditions in an uncontrolled environment. The fan housing is available with 120-V ac,
60-Hz fans or 120-V ac, 400-Hz fans for aircraft use.

8. TEST RESULTS

The CVI was successfully operated in the laboratory for electrical test purposes
and also with an avionics map display system similar to the IMPS station of Figure 2,
Terrain maps were generated by the computer and features symbology generated by
the associated peripheral equipment. Typical photographs of terrain maps with and
without inset features and symbology are shown in Figures 6 through 9. The features
and symbology are shown separately in Figures 10, 11, and 12. The photographs in this
report can only be shown in black and white; however, in actual practice both the
maps and inset features can be displayed in color or black and white. Figures 13
through 22 illustrate the electrical performance achieved in the laboratory by the
CVI. Figure 13 shows the display output time delay and pulse shape resulting from a
background video pulse input. Figures 14 through 18 show the display output wave-forms
resulting from a background video pulse input and various combinations of A and B
inset pulses occurring during the black portion of the background video. Figures 19
through 22 are similar to the previous photographs but with the insetting occurring
during the white portion of the background video.

9. CONCLUSIONS

A general purpose Color Video Insetter for raster scan displays which is capable
of airborne operation has been designed and fabricated. The insetter has been suc-
cessfully evaluated in the laboratory with computer-generated maps and symbology and
has met all design requirements. The extensive use of microelectronic circuitry has
made feasible the fabrication of the insetter and its packaging into an airborne en-
vlosure.
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Figure 6. Computer-generated map display.

Figure 7. Map with terrain contours on A inset,
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Map with avionics symbology on B inset.
1

Map with terrain contours and avionics symbology.

Figure 8.

Figure 9.
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Figure 10. Inset display with contours on A inset,

Figure 11. Inset display with avionics symbology on B inset,
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Figure 12. Inset display with contours and avionics symbology.

Figure 13. Display output with background video s
Top - Background video input 0.5v/div
Bottom - Display output 0.5v/div

Time base 50 ns/div
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Figure 14, Display output with background video.
1st - Inset B input 2 v/div
2nd - Inset A control input 1 v/div
3rd - Inset A data 1 v/div
4th - Display output 0.5 v/div

E Time base - 100 ns/div

Inset Select set to OFF
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Figure 15. Display output with background video and A inset.

lst - Inset B input

2nd - Inset A control input
3rd - Inset A data

4th - Display output

Time base - 100 ns/div

Inset Select set to A
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Figure 16. Display output with background video and B inset,

1st - Inset B input 2 v/div

2nd - Inset A control input 1 v/div A
3rd - Inset A data 1 v/div )
4th - Display output 0.5 v/div '

Time base - 100 ns/div
Inset Select set to B
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lst - Inset B input

2nd - Inset A control input

3rd - Inset A data

4th - Display output 0.
Time base - 100 ns/div

RN

Inset Select set to A and B
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Figure 17. Display output with background video and A and B 1nset.
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Figure 18. Display output with background video and low level A
and B inset,
1st - Inset B input 2 v/div
2nd - Inset A control input 1 v/div
3rd - Inset A data 1 v/div
4th - Display output 0.5 v/div
Time base - 100 ns/div
Inset Select set to A and B
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Figure 19, Display output with background video and B over A inset,
1st - Inset B input 2 v/div
2nd -~ Inset A control input 1 v/div
3rd - Inset A data 1 v/div
4th - Display output 0.5 v/div
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Inset Select set to A and B
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Figure 20. Display output with B inset over background video,
1st - .-set B input v/div
2nd -~ Inset A control input v/div
3rd - Inset A data v/div
4th - Display output 0.5 v/div
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Time base - 100 ns/div

Inset Select set to A and B
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1st - Inset B input

2nd - Inset A control input
3rd - Inset A data

4th - Display output

Time base - 100 ns/div

Inset Select set to A and B
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Figure 21. Display output with A inset over background video,
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Figure 22. Display output with A and B inset over background video,
lst - Inset B input 2 v/div
2nd - Inset A control input 1 v/div
3rd - Inset A data 1 v/div
4th - Display output 0.5 v/div
Time base - 100 ns/div

Inset Select set to A and B
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