2004—SLDM—-114 (12)
2004319

HEEA  BRUEYS WMRERS
[PSJ SIG Technical Report

HwObject Z Wz BRI EGLE S X T A
VIRNTZTDEN—RT2T7%EA TV bELTHD, HwObject ET N %
AwoRy S EREEGRLE S 25 A

TiE st g4y Fy b=t  HEH B
T ERBT KRS, T 184-8588 HAH /N HTH HET 2-24-16

E-mail: 1{myo,k2x,wchanthan fujita,sekine}@sekine-lab.ei.tuat.ac.jp

H5%¥L ORy METRELINZENRENN OBEEFELERLEE, /A HHERTOY I YT
UEBOHATITD CERRERBETHD, N—RUz7&YT7hUx7 (UTF, Hw/Sw EFEE) MH#AL TEETD T —
FFIOFYBRUARTH D EEZAOND. BLE, N—RUT7Z28MICER, HIRTE7S5y b T7+—LELT,
FPGA Z AW/ EHETHE/N— F U7, HwModule DR ZEIToTWS. LI hEHA W Hw/Sw BHEBIEDS
DY —=FFIF¥YELT, N—RUzT7EATEIMLLY 7 b Tz T7h6F TP b ELTHS HwObject EFN
ERELTVND. FHETIE, ORy b2EE L RREHERRE S X7 L% HwModule FICHETZZ 2L
T, EEMEGLELTS SEFAEE (HwNet) % HDL SEZFHVEEL, Zh5 % HwObject ELTH I
{LEfTo7= LT, EBIZ HwObject EFNOT 7V r—a L 28EL, FOHEALORIERT .

F—DU—F BERFTEN-FIL7, N—RUz7FTPxzo b Dx—TLy bE#, Fo7L—FvF 7,
F7 22 MMEmgREt

HE &#R BIR  EA!

Real-Time Image Processing System Using HwObject
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Abstract It is difficult to make a robot which requires low power consumptions and real time high speed image
processings only by the software implementation on a normal computer — von Neumann-type architecture. So the
architecture which makes the cooperation of the hardware and the software(Hw/Sw) would be essential. In our
previous studies, We proposed and developed the HwModule with three FPGAs as a platform to create and delete
hardwares dynamically. And, for Hw/Sw cooperative executions, we proposed the HwObject model to use the
hardware as an object from the software by the capsulation of the hardware. In this research, we aim to construct
a real time image processing system for the robot. First we designed some virtual circuits(HwNets) and capsulate
them as HwObjects, then we confirm their usefulness.

Key words reconfigurable computing system, hardware object model, wavelet transformation, template matching,
object-oriented design
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viewObject = new KViewObject;//--( Swlbject 4A
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ViewObject: :ViewObject( void ) {
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matchingObj = new MatchingObject; //QXyF > JF7
Jxy MER
hnv.yHwModule = =2;
matchingObj>RefHwNetLink() .dVector = hnv;
cam0bj = new CamObject( matchingObj );//QEHREUAF
Ty MER
hnv.yHwModule = 1;
->RefHwNetLink() .dVector = hnv;

1; hnv.yProgDev

hnv.yProgDev = 1;
cam0Obj
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void ViewObject::Operate( uint nSeq){

switch ( nSeq ){

case 0://@ camObject DEFT
cam0bj->ReqCapture() ;

cam0bj->PostSignal( mSigThisP1( Operate, 1 ) );
break;

case 1://® camlbject A5 DEKEGA
cam0bj->0Output ( kaySrc );

ExpandImage( 0 );//® viewObject iZ k2 &R
matchingObj->Input( kaySrc );
matchingObj->ReqMatching() ; /DX v F > J DEFT
matchingObj->PostSignal ( mSigThisP1( Operate, 2 ) );
break;

case 2://@V vy F L IRERDER
matchingObj->0utput(mat) ;

showMatchingResult (mat) ; break;

default: ;

}}
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