I Avionics Video Source Sinulator FlIELD OF | NVENTI ON
The invention relates broadly to an avionics video
source simulator and to a nethod for avionics video
source simulati on. BACKGROUND During the system

i ntegrati on phase of an aircraft upgrade progranmre,
engi neers commonly encounter pitoblens wth

devel opnent it ens Avianits ¥islet Sourcecinmadtobi | ity of a
new y devel oped m ssion conputer to decode and displ ay
avioni cs video signals received fromexisting

equi pnent installed in the aircraft. Oten, such:
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af fects delivery schedul e. Another problem encount er ed
i-s the resthl ction inposed in obtaining the actual
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ratio etc. if the video interface card inside the mission computer is designed based on
the inaccurate video information, it may have to undergo re-design and repeat the

testing phase again, which affects delivery schedule.

Another problem encountered is the restriction imposed in obtaining the actual
equipments used in an aircraft, for the purposes of testing in a lab. For instance,
sensitive aircraft equipment, such as a targeting pod, a navigation pod, a tralning
missile, a radar system, etc are not easily available. Often, repeated formal applications
to obtain the equipments are required, and preparing such applications needs extensive
documentation and processing time. Even after approval, such equipment may only be




to obtain the equipnents are required, and preparing
such applications needs extensive docunentation and
processing tine. Even after approval, such equi pnent
may only be 2 available for a short duration. As
several integration tests are involved before fina
acceptance, easy access to suitable video signa

AMHRERr 125 s Muﬂafmprﬁﬁenéevg%aiﬂgg{at ‘ﬁvt%EtgpﬁE%vol\ﬁd before final

progr amre. Interface avi oni ¢s
agp 8, Sg%fdaﬁ’wsarfoaﬁl\'téblaf\tldqossmlﬁﬂl WVPEes yis aea limpdrtant to the

dRGsloprherit prodtdnirheul t for a third party to verify the
accuracy of such data w thout ready access to the

actual equipnent used in the aircraft. In addition,

Pﬂéﬁﬁ ir@erfa&e Gatlaff&bé\mfﬁld%fvﬂ@osd@{a@hs!eﬂ iRaw 8fdraft & h? oﬁén!y available,
are displayed on a video nonit

'aﬁ‘af 5 ﬂ@n@ﬂfg’éa tmwrw.t@ Merdy Phs.%cewa?st of suglhy drtaavippuigady access

to thegetial sfuipimerbugaiif e giRtdfo of 1:1. Therefore, if
standard video pattern generators with an aspect
ratio of 4:3 are used, there will be a msmatch in the

In addjton, dhese lisapatoldamt dfemibmatchninrispect. rafld of @ides ifbyss that are

I
o 8, R o, L RO A e s
witumpeRpect/ratioodity Thewfdré.r if staadard ctideat pattcen geasattrs with an
abfhép lb Bfu:3 LRI theRd \QM g% @Haﬁwlf{ﬁ' %\a opl?je%lgﬁlctﬁe1 1

si nmul at or conpri sing: eco

Mot vi deo si gnal |nto a digital V|deo S|gnal a
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the converter unit is controlled based on a selected one of the sets of parameters.

The avionics video formats may include air-to-ground missile (AGM) video, guided-
bomb-unit (GBU) video, targeting pod video, navigation pod video, terrain following radar
(TFR) video, radar video, forward looking infra red (FLIR) video, RS-170 video, RS-343
video, and standardisation agreement from NATO (STANAG) 3350 CLASS A/B/C video.

The input video signal may comprise a dynamic video signal from a video camera. The
converter unit may convert the digital video signal corresponding to the dynamic video




vi deo, and standardi sati on agreenent from NATO
(STANAG 3350 CLASS A/B/C video. The input video
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The souPce es may Include 10 ohm, 16 chm, 75 ohm or 93 ohm

The converter unit may be operable to independently adjust a white level and a

-synchronisation level of the avionics video formats based on user selection.

The avionics video source simulator may further comprise one or more digital
potentiometers for independently adjusting the white level and the synchronisation level

of the avionics video formats.

The avionics video source simulator may further comprise a touch sensitive LCD user

interface.

The avionics video source simulator may be operable fo derive power from a portable
notebook or a laptop computer power adapter, or battery pack.




4 According to a second aspect of the present

invention, there is provided a nethod for avionics

vi deo source sinulation, the nmethod conprising the

steps of decoding an input video signal into a

digital video signal; converting the digital video

signal into an anal ogue avioni,cs video format;

wherein the converter unit is controlled based on a

sel ected one of pre-stored sets of paraneters
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Figure 2 is an internal block diagram of the apparatus of Figure 1;
Figure 3 is a schematic block diagram of a field programmable gate array module
“used in Figure 2;

Figure 4 is a schematic block diagram of a power supply module used in Figure
2;

Figure 5 is a schematic block diagram of a video decoder module used in Figure
2

Figure 6 is a schematic block diagram of a touch screen digitiser module used in
Figure 2;

Figure 7 is a schematic block diagram of a liquid crystal display module used in
Figure 2;

Figure 8 shows a menu displayed for selecting standard video patterns using'

liquid crystal display module of Figure 7;




Figure 2; Figure 8 shows a nenu di spl ayed for

sel ecting standard video patterns using |iquid
crystal display nodule of Figure 7; 5 Figure 9 shows
a menu di splayed for selecting the | evel of video
signals using the liquid crystal display nodul e of
Figure 7; Figure 10 is a schemgtic bl ock diagran1of a
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@VI oni cs video source simulation according to an
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generate avionics video signals to simulate the actual equipments used in an aircraft.

Example embodiments of the present invention provide an avionics video source
simulator for generating pre-set video signals corresponding to one or more of the
following avionics video formats:
«  Air-to-Ground Missile (AGM) Video
* Guided-Bomb-Unit (GBU) Video
+ Targeting Pod Video
+ Navigation Pod Video
» Terrain Following Radar (TFR) Video
* Radar Video
« Forward Looking Infra Red (FLIR) Video
~* RS-170 Video
+ RS-343 Video
. Standardization Agreement from NATO (STANAG) 3350 CLASS A/B/C Video

Advantageously, the video signals of the above avionics signals are verified by probing

the waveforms from representative equipments.




Forward Looking Infra Red (FLIR) Video RS-170 Vi deo
RS- 343 Video Standardization Agreenent from NATO
(STANAG 3350 CLASS A/B/C Video Advantageously, the
vi deo signals of the above avionics signals are
verified by probing the waveforns fromrepresentative
equi pnents. 6 Enbodi nents of the present inventi on
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camera (e.g. camcorder) can be converted into avionics formats.

Embodiments of the present invention can provide a lightweight and portable avionics
video source simulator which can derive power e.g. from a portable notebook power

" adapter or battery pack.

Embodiments of the present invention can provide an avionics video source simulator
that can be easily controlled by a user e.g. by touching the screen of an LCD panel.

Acronyms used in this specification
AGM - Air-to-Ground Missile
GBU — Guided Bomb Unit

"FLIR — Forward Looking Infrared Red
JTAG — Joint Test Action Group




Enbodi ments of the present invention can provide an
avionics video source sinmulator that can be easily
controlled by a user e.g. by touching the screen of an
LCD panel. Acronyns used in this specification AGM -
Air-to-Gound Mssile GBU - Guided Bonb Unit FLIR -
Forward Looking Infrared Red TAG - Joint Test Action

u (E@g#  Red-Green-Blue DVD - Digital Versatile
%gcﬁ}?@ e[ P4 Vi deo Di sc STANAG - St andardi sat i on
AP = EXaitat Veraasite Bist at DigitalMidemDisr t h At | antic Treaty
P satd iCRon khdy] StakR3s PAL nzr .
R S Sfarisclon, ALl ARirBlistdyy o N gffentc Treaty
Qrganigaticormittee DC - Direct Current PROVs -

LeDogr u‘aquj,. @mﬁ%pa\_ml y Menories |EEE - Institute of
" Inc FP&A -

Eil ectrical and El ectroni cs Engi neers,
Phiber hase Meaatingliae Gate Array 12C - I nter-Integrated
NIISOCLINBtiondM elevigidreSystdn? ComMtide - Soci ety of Mdtion

[ﬁqcbu%éﬁ and Tel evi sion Engineers RISC - Reduced
sPPedtUBRMset Conputer RAM - Random Access Menmory

PREBY — Proframimatae RS0 Merh@te for | nformation
heral Interface DAC -

: erc SPl - Lal Perj

| T !ngpﬂpego‘% Eﬁ%ﬁgah@%g!ﬁ%@f'tcé Ilén[‘:);meers, Inc
FPGA - Field Programmable Gate Array

P’C - Inter-Integrated Circuit

TV — Television

SMPTE - Society of Motion Pictures and Television Engineers
RISC — Reduced Instruction Set Computer

RAM — Random Access Memory

ASCII — American Standard Code for Information Inte'rchange
SPI ~ Serial Peripheral Interface

DAC - Digital-to-Analogue Converter

{TU-R — International Telecommunications Union - Radiocommunications
RCA - Radio Corporation of America

MMI — Man-Machine Interface

PLL — Phase Lock Loop

DCM - Digital Clock Manager

ADC - Analogue-to-Digital Converter




I TUR - International Tel ecommuni cations Union -

Radi ocomruni cati ons RCA - Radi o Corporation of
Anerica MM - Man-Machine Interface PLL - Phase Lock
Loop DCM - Digital Cd ock Manager ADC -

Anal ogue-to-Digital Converter 8 Figure 1 is top view
of an apparatus 100 for simula |ng avi oni cs video
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generator 220 for generating a plurality of voltages

requi red for the various nodules used in the
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power socket 110. ~The input voltage can be derived from e.g. a portable notebook /

taptop computer power adapter or battery pack.

The input voltage fed from the power socket 110 is fed to a power supply generator 220
for generating a plurality of voltages required for the various modules used in the
apparatus 100. The power supply generator 220 can generate regulated DC voltages,
such as +12V, +5V, +3.3V, +1.8V, +1.5V, -12V and -5V. The various voltages are
regulated using, for example, switched mode DC-to-DC regulators.

A programming port 120 integral to the apparatus 100 is provided for programming the
flash in-system configuration programmable read only memory (PROM) devices 216
using, for example, an IEEE 1149.1 test access port and a boundary-scan architecture,

commonly referred to as JTAG.




such as +12V, +5V, +3.3V, +1.8V, +1.5V, -12V and -5VW.
The various voltages are regulated using, for
exanpl e, switched node DC-to-DC regul ators. A
progranmm ng port 120 integral to the apparatus 100 is
provided for progranmng the flash in-system
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programmable gate array FPGA module 210.

A clock source 236 provides two clock signals with oscillating frequencies of 100MHz
and 27MHz. Both clock signals are used by the pixel clock generator 238.

The field programmable gate array FPGA 210 can be reprogrammed and
reconfigured thereby reducing design risks and increasing adaptability to design
changes when there is any amendment or addition to the avionics video formats. The
FPGA 210 has a large number of system gates to implement a complex logic design. In
_the described example, the FPGA 210 is configured to implement a variety of functional
modules indicated as separate boxes in Figure 2. More particular, the FPGA 210 is




and 27MHz. Both clock signals are used by the pixe

cl ock generator 238. The field progranmabl e gate array
FPGA 210 can be reprogranmed and reconfigured thereby
reduci ng design risks and increasing adaptability to
desi gn changes when there is any anmendnent or
addition to the avionics V|deo({ornats The FPGA 210
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A LCD user menu controller 207 based on a soft-core microcontroller design is provided
to generate different menu pages stored inside the dedicated memory block of the FPGA
210. The LCD user menu controller 207 is operable to initialise the LCD 250 and to
send relevant pixel data from dedicated memory blocks to the LCD 250.

An inter-integrated circuit (I*C) bus controller 224 is provided to program the internal
registers of the video decoder 230. The I°C bus controller 224 is based on a soft-core




screen of a LCD 250 is touched by a pen or a finger of
a user. The touch screen controller 206 is based on a
soft-core microcontroller design and is operable to
initiate a read cycle to obtain horizontal and
vertical coordinates of a spot being touched by the
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A video synchronisation pulse generator 242 is operable to generate composite {(which
consists of both horizontal and vertical) synchronisation pulses. Furthermore, the video
synchronisation puise generator 242 is operable to instruct a synchronisation pulse
inserter 270 to insert horizontal and vertical synchronisation pulses into an analogue
- video. The video synchronisation pulse generator 242 is also operable to set one of the
three synchronisation pulse levels to a synchronisation pulse inserter 270. Therefore,
synchronisation pulses with three different voltage levels can be obtained.




choosing the clocks for different video formats, the
avioni cs video source sinulator can generate video
signals with the rel evant sane aspect ratio, thereby
i mproving the accuracy of representation. A static
video pattern generator 226 is operable to generate
vi deo patterns that are comonly used for testing a
patterns inctude checkerboard
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needed in order for the receiving equipment to lock to the incoming video signals.

A data muitiplexer 228 is brovided to swiich between the internally generated video data
from the static video pattern generator 226 and the video decoder 230. During static
video pattern generation, video data from the static video pattern generator 226 is used.
In case dynamic video signals from an external video source are fed-in for conversion

into avionics video format, the video data from video decoder 230 is used.




A digital potentionmeter controller 214 based on a
soft-core mcrocontroller design is operable to
program di gital potentioneters 217, 218, 219 to vary
the white level, synchronisation pulse |evels, and
bl anki ng | evel of video signals. The voltage |evel of
the video signals in an exanpl e enbodi nent, can be
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'206, an I°C bus controller 224, a digital potentiometer controller 214 and a LCD user
menu controller 207. In an example embodiment, all the four controllers utilise a
- Picoblaze™ microcontroller 311, 313, 315, 317. The Picob!a.tzeTM microcontroller is a
compact, low cost, embedded 8-bit RISC device suitable for use in a Virtex-ll type of
FPGA 210. Each microcontroller 311, 313, 315, 317 can execute up to 1024 instructions
using a single block of RAM inside the FPGA 210. In order to accommodate a complex




I npedance depends on the type of avionics video source
bei ng selected by the user. For instance, if an AGM

vi deo source is selected, a 10-ohm source inpedance is
sel ected. Choosing the correct source inpedance hel ps
in providing an accurate representation of the actua
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The k&Bdisgemenu gentrolign0d ispperatite fognitialisesheliauid esustal displaydbCD)
and Bénd gikellidta ©RE 1LED BF disMATITHe LCD is capable of displaying 128x128
dots and hence, 128x128 bits are needed to store each frame of a graphics data. In an
embodiment, a Virtex-ll 4000 series FPGA 210 containing 120 dedicated 18k-bit
SelectRAM memory block (not shown) is used. Each SelectRAM is used to store one
frame of graphics data. In an embodiment, a total of 8 SelectRAM memory blocks are
needed for storing the various pages of the Man-Machine Interface (MMI). In addition, a
SelectRAM memory is used to store the ASCIl characters. A pointer address stored in
the microcontroller 317 can display a particular ASCH character onto the LCD screen.

The video processing block 340 consists of a video synchronisation pulse generator 242,
a static video pattern generator 226 and a multiplexer 228. In the embodiment, the




NTSC conposite, NTSC RGB, PAL conposite, PAL RGB,
RS- 343 conposite and RS- 343 RGB. The nunber and
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12 C bus controller 224 can be tailored to a user's
requi renent. The digital potentioneter controller 214
handl es the serialisation of comtrol bytes and
vitizoi syrehroréatidapalst @ehdigtofl 24D hénerntod Bl dyRERLREatioR lihing signals
féﬁqa}g% 29(_)%.VI 3.2 3-vY| reuﬁéerl I cgerl[pheral i nterface
§ B ONFR XICER SRR S ﬁa@f‘n BYy IRol3F-33, PAL and NTSC.
T®Pen?ib¢lexerc228nfstusaﬂitle esamthe bleivﬂaléﬂdhé rigteinally @aﬁd@ilatea sta_lt_iﬁ video
: ata,to e or displ ay. e
rebe fé°’@§%§§ﬁ@%8f o Aneiiy A R AR drom the
vileg decBieh23& are needed to store each frame of a
graphics data. In an enbodinent, a Virtex-I11 4000
series FPGA 210 containing 120 dedi cated 18k-bit
The | staticRigigaeattary deheretor (2261 predimen )comsnanhe dsedEeidéo patterns for
e 0 r )
te38h @ GAdROM storttS € drHeQe STatbfs fﬂ@lfld% fcﬂgaggéoeaﬁ, %rﬁ%ﬁ@?y circle,

data. |n an enbodi ment, a tota
SHFd&colonr Barspgreyrsaler mpvieg bars agd rmuibuest pattesn.pages of
the Man- Machine Interface (MM). In addition, a
ASelectRA nennr% is used to store the ASCl I o
SFAPRIP ¥ideo palter pait ke used dpranaasyring kiminance apdnon-linearity.
m crocontroller 317 can display a particular ASC I
The vi deo processing

h he L .
AGPBUS b S s oy ity ypr i seiBRoDUl S

generator 242, a static video pattern generator 226

A Bederk o8 BG plion oeckipé e i ertipapasg ehe idea svstem

by2wgasyeng tret pesk tdipeakyanydiitude oS thieipabkdts.m ng signals  for
different avionics video signals, such as AGV] GBU,

FLIR, RS-343, PAL and NTSC. The nultiplexer 228 is
A restangleqarsivirclertedi patiere can he usert for ohddkingdlengacnictil Giktoktion that

vy 0@%% tic video pattern generator 226
m_ayng&i?ge yﬁgk]gcvgc{?lggg%&gata fromthe video decoder
230. The static video pattern generator 226 produces

A SREBRBMbYrdU nY b8§ Be RREH .?(5rn|§e%§gfrigﬂtet§(§g?@g% yiiaggﬁion of a video

syst ens. ese patterns incld
SY88Mt re- cross, circle, SMPTE col our bars, greyscale,
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&.gt_t ern can be used for neasuring |um nance and
A HGHing ibasapatiegn can be used for checking any motion artefacts introduced in a

video signal.

/In order to display video signals with an appropriate aspect ratio, a plurality of clock
signals are provided in a clock generation block 370 via a multiplexer 239. For examp|e,-
with two external clock oscillators, six different clocks can be generated using the digital
clock managers {DCM)} 372. For instance, 68MHz and 51MHz clocks are used to
generate RS-343 video signals with 4:3 and 1:1 aspect ratio, respectively. Similarly,
30MHz and 22.22MHz clocks are used to generate PAL video signals in 4:3 and 1:1
aspect ratio, respectively. Likewise, 25MHz and 18.18MHz clocks are used to generate
NTSC video signals in 4:3 and 1:1 aspect ratio, respectively.




A col our bars pattern can be used for checking hue and
colour saturation. A nmultiburst pattern can be used
for checking the frequency response of a video system
by nmeasuring the peak-to-peak anplitude of the
packets. A rectangle and circle test pattern can be
used for checking the geonetriq distortion that may
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and 1:1 aspect ratio, respectively. 16 The clock
generation block 370 al so supplies a 27MHz clock to
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S-343 video signals. Figure 4 is a block diagram of

a pomer supply nodule used in Figure 2. In an exanple
aDC| tage of 18V is used to
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- convert incoming analogue video signals 232 (static or moving pictures), without any
loss of line or field information, into digital data 236 that are fed into the FPGA 210 for

further processing.

In the embodiment, the video decoder 230 is operable to convert monochrome video
signal in PAL or NTSC standard into digital signals in ITU-R BT.656 format (4:4:4
YCrCb). The video decoder 230 is also operable to decode a component RGB video
- signalin PAL or NTSC standard into a digital RGB (8:8:8) pixel output stream.

The internal phase lock loop (PLL) of the video decoder 230 can be programmed to lock
to an incoming RS-343 875-line video signal. The video decoder 230 is capable of




In the enbodi nent, the regul ated positive voltages of
+5Vv, +12V, +3.3V, +1.8V and +1.5V are derived using
MAX8546 step-down DC-to-DC converters 402, 404, 406,

408, 410, while the negative voltages are derived

usi ng MAX774/ MAX775 inverting regulators 412, 414.
Figure 5 is a block diagram of g video decoder nodul e
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Figure 7 is a block diagram of a liquid crystal display module 250 'used in Figure 2,

In an example embodiment, a commercially available LCD (MTB-S000255F YHSGY) 250
~ is utilised. The MTB-S000255FYHSGY is packaged together with a touch screen 704
and a NJU6676 bit mapped LCD Driver 706. The bit mapped LCD driver comprises a
25,344 bits display data RAM, a microprocessor, an instruction decoder, and common
segment drivers, Image data stored in the SelectRAMSs of the LCD user menu generator
207 (refer Figure 3) are displayed on the LCD panel via the FPGA interface 708. The




successi ve approxi mati on anal ogue to digital converter
(ADC) with a synchronous serial interface and havi ng

| ow on-resi stance switches for driving the touch

screen of a LCD 250. The touch screen digitiser 240

is operable to capture a voltage difference between

X+ and X- (602, 604), or Y+ anggY- (606, 608) inputs
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iv%{éa 2difference. The output voltage |eve
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612. Figure 7 is a block diagramof a liquid crystal

i spl ay nodul e 250 used in Figure 2. In an exanple
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refer Figure are displayed on the
arﬁgﬁgéﬁg{theiagaﬁgéeeﬂPGA interface 708. The 18 touch

screen digitiser 240 receives the position inputs via
LCD 250 is

' reen  interface 702. The I |
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liquid grystal displey mb@ulg oflBiguat. s char act ers (8- character

8-line format). Figure 8 shows a nenu 800 displ ayed

for selecting standard video patterns using liquid
Therrpents POQ) appsiass opntiR bereert o ity L 6D 7250Qréfer Figareu®) whet a user
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mege haga grainhrade 80 h 5pd(twef sub-Hiadens 902) 90 and anuesy of icons.

The menu also has information about the nominal level of the selected video signal 906.
In order to increase the white level, the user touches an icon 908 on the LCD screen
under the sub-header 902. To decrease the white level, a user touches an icon 910 on
~the LCD screen under the sub-header 902. Similarly, in order to increase the
synchronisation level, the user touches an icon 912 on the LCD screen. Similarly, in
order fo decrease the synchronisation level, a user touches an icon 914 on the LCD
screen. To go back to other menus, the user touches an icon 816 on the LCD screen.

“Figure 10 is a block diagram of a video digital to analogue conveﬁer module 260 used in

Figure 2.




intends to select a video pattern. The nmenu has a
header 802 and has an array of icons corresponding to
a desired pattern. By touching a particular icon on
the LCD screen, a wuser can select a circle 804,
centre-cross 806, checkerboard 808, greyscal e 810,
mul ti burst 812 or noving bars $44. Alternatively, the

lu smr exaiiples ehBSdimant, %Xécﬁﬁrﬂéﬂcuaﬁ;%’\l?aﬁi&bre k?ﬁ(teé&kﬁ%hé P:g.h i‘RDvnzs) is

n 81 the LCD screen or

l?g ao@g‘?% EARaiRpuesonyertan 2698 T@ﬁ igital-focmalague eanverter 260 is

dBegblecto Soaveing Za-ﬂmgitaQQ@egldﬁ?LﬁMQdﬂﬁ(ﬁ Gé%ﬁ' Féﬂfehr}ﬁom the
e

IJP%’Ae%wS(Treferdﬁq;Lge %Eﬁg% CRTSSPoRging ﬁ@l,qgugdy;@,yyggﬂgtadﬁzo 1022,
10Ré& Jbe deta fof inth ethé.@@utﬁl&ﬂ-aﬁél@élﬁ cdﬁ'v&‘ﬂérezeb) ViR FRGH SRErface

1028 S0t 2 o5t 612 SerPiompriiog Gt aTao2. it datareprisseoncing

sync roni sati on
g GFANE% -Thi¥Rdecand 6 18-bih ddiat eunrespdndimgad EBI&J[SO@iO(%MInaéHim@H the
nf or nat

: FP@AaM Ooﬁrowﬁ@snﬁlanlfnq-d;ELﬁlﬁR“ 1 g?rggg’g,tfa (%BC'EP'Q{?%!O" g%&JNC* 1010

he nom na
-a'l‘qh Piieti slock BGLifc 1882 signhls Mhih’eedlgital‘&i-andldgﬂeuec&ive:&@uwues The

blaﬁklhsf Signd B ARK 1663 tsqv%glaﬁctﬁ %ﬁﬁ% h#%%g{ogé% Pu{%&{ﬁ%’h ead #0 1022,

1‘? To decrease the
2017 89 Hlapking fevel. | B pxeleiock REIS 10 teesigned 4 esalicior 2ching the

w&?ecrruhtarérm thi MbIHKEHRY sug@ ' 1008293 ;Ehég %@ boﬁl}‘r{éﬁp rtﬁmﬁ!(ggaﬁput is

ser touc

'"L?"m‘ﬁv S?W‘“'teflf tP thg@nalooke orgen putaute! 02R and Jarfisidrto grasat potential so

thetencedyncttonisetion pOKES 8 iAdbried BRtoMegran (B0 biibut fBheen-
To go back to other menus, the user touches an I con

916 on the LCD screen. Figure 10 is a bl ock diagram
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Flmea)ﬂatfaﬂﬂ.@lrﬁeﬁacbdowlal ogue converter 260. The

di gi tal -to-anal ogue converter 260 is operable to

convert a 24-bit digital video data 1002, 1004, 1006
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- chip select CS* 1016 and serial data input SDI 1018 signals.

The resistance of digital potentiometer 217 can be updated through a SPI-compatible 3-
wire, serial-input digital interface from the FPGA 210. The RSET 1026 value of the
digital potentiometer 217 determines the magnitude of the analogue video output signals
1020, 1022, 1024.

Figure 11 is a block diagram of a DC restoration and synchronisation pulse inserter

module 270 used in Figure 2.




FPGA 210 provi des bl anki ng BLANK* 1008, conposite
synchroni sati on CSYNC* 1010 and pixel clock PCLK 1012
signals to the digital-to-anal ogue converter 260. The

bl anki ng si gnal BLANK* 1008 is used to bring the

anal ogue output signals 1020, 1022, 1024 to the

bl anki ng | evel . The pixel clockgPCLK 1012 signal is
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Fige 5] £ blook Dihel 672138 Al 280 o sprsdance modue 290

usefl indfjgaredd circui t (EL 4390) is used as a triple
current feedback video anplifier 1102 having a DC
restore function. The DC restore function is

In g8 exgple @mMbpdiment mt plwrhlity iof cemmekENy REREbe Iitegafed mirclitbeHA-

ORI el ap Sefdo Riplnce 120 1280: 10000 o SRR ToE R 280 fer o
FigoRk Thevtideoampdifiers 1262 1204 1286 hpvr e midedamwidtiPa high slew-
- ratbTidedre FHullaBIE &) video applications. The gain of each video amplifier 1202,
1204, 1206 is determined by a feedback resistor Rf (not shown) and a gain resistor Rg
1201, 1202, 1203. The value of each of the Rf is fixed, whereas the value of each Rg
1201, 1202, 1203 is programmable via digital potentiometers (e.g. commercially
available AD5290) 1208, 1210, 1212 in the digital potentiometer 3 block 219 (refer to
Figure 2). Each of the digital potentiometers 1208, 121 0, 1212 receives its control data

from the FPGA 210 via a SPl-compatible, 3-wire serial interface.

In the embodiment, an array of commercially available $S114-5 double-pole-double-throw
mechanical relays (1220, 1222, 1224, 1226, 1228, 1230) is used to select the




The synchroni sati on and bl anki ng | evel s of anal ogue
video signals are controlled by a digital

potenti ometer 218. In an exanpl e enbodi nent, a
commercially available integrated circuit (AD5263) is
used as the digital potentioneter 218. The AD5263 is
quad- channel , 256-position, digital potentioneter
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CI rcwts (HA- 5020) is used as video anplifiers 1202,
B %206|nthe anmplifier block 280 (refer to
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and | ow contact-circuit
Figure 13 shows a flowchart 1300 illustrating a method for avionics video source

simulation according to an example embodiment. At step 1302, an input video signal is
decoded into a digital video signal. At step 1304, the digital video signal is converted
_into an analogue avionics video format, wherein the converting is controlled based on a
selected one of pre-stored sets of parameters associated with different respective

avionics video formats,




| osses (e.g. a maxi mum contact resistance of 0.1 ohn).
The appropriate output inpedance (e.g. 10 ohm 16
ohm 75 ohns, 95 ohns) is selected through the RELAY
CONTROL [0..1] signals 1240 fromthe FPGA 210. The
avioni cs video source sinulator described above can
help in alleviating the probless encountered during
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flomchart 1300 illustrating a nethod for avionics
vi deo source sinmulation according to an exanple
enbodi nent. At step 1302, an input video signal is
decoded into a digital video signal. At step 1304, the
digital video signal is converted into an anal ogue
avioni cs video format, wherein the converting is
controll ed based on a selected one of pre-stored sets
of paraneters associated with different respective
avionics video formats. 22 Figure 14 shows a
flowhart 1400 illustrating a nethod for avionics
vi deo source




simulation. At step 1402, a static video pattern in
the avionics video format is generated, wherein the
pattern generating is controlled based on a sel ected
one of pre-stored sets of paranmeters associated with
di fferent respective avionics video formats. It wll
be appreciated by a person skijfed in the art that
cramgsous variations and/or nodifications my be made
to the present invention as shown in the specific
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signal froma video canera. 4. The avionics video

source sinmulator of claim3, wherein the converter
4. unj The avionics video source simulator of claim 3, wherein the converter unit

- converts the digital video signal corresponding to the dynamic video signal into the
analogue avionics video format at full frame rate of the dynamic video signal.

B, The avionics video source simulator of any one of the preceding claims, wherein
the input video signal comprises a signal in PAL 625-lines TV system, NTSC 525-lines
TV system, or RS-343 875-lines TV system.

6. The avionics video source simulator of any one of the preceding claims, wherein
the static video pattern generator is operable to generate standard video patterns
including one or more of a group consisting of a checker-board, a centre-cross, a circle,
colour bars from society of motion pictures and television engineers (SMPTE), a grey

scale, moving bars, and a multiburst.




converts the digital video signal corresponding to the
dynam c video signal into the anal ogue avionics video
format at full frame rate of the dynami c video signal

5. The avionics video source sinulator of any one of

the preceding claims, wherein the input video signa
conprises a signal in PAL 625-bjnes TV system NTISC
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13.  The avionics video source simulator of any one of the preceding claims, further

- comprising a touch sensitive LCD user interface.

14.  The avionics video source simulator of any one of the preceding claims, operable
to derive power from a portable notebook or a laptop computer power adapter, or battery

pack.

15. A method for avionics video source simulation, the method comprising the steps
of:

decoding an input video signal into a digital video signal;

converting the digital video signal into an analogue avionics video format:




conprising a touch sensitive LCD user interface. 14.
The avi onics video source sinmulator of any one of the
precedi ng clains, operable to derive power froma
portabl e notebook or a | aptop conputer power adapter,
or battery pack. 15. A nethod for avionics video
source sinulation, the nmethod gonprising the steps
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