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RaVioli: A Resolution-Independent
Video/Image Processing Library

SHINTARO OKADA,! HIROKO SAKURAL !
ToMoAKI TsuMURAT! and Hirosnr Matsuof!

Demands for real-time video processing are increasing and several ASICs are
developed. On the other hand, the performance of general-purpose PC is grow-
ing up rapidly. Hence, real-time video processing on PCs will be demand in the
near future. But it is difficult to guarantee realtime video processing on general-
purpose systems. This paper discribes about a video processing library RaVioli
which guarantees pseudo real-time video processing by adjusting resolutions of
video automatically. Generally, writing the program which follows resolution
change is very complex. RaVioli solves this problem by providing the new pro-
graming paradigm which hides the framerate and the image resolution from

programmers. The result of the experiment with face-detection program shows
that our library has good capability for writing programs and the program
works correctly with different resolutions without any modification. Through
the experiment with the program of detecting interframe difference, it is found
that the resolutions are automatically modified appropriately.
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for( x = 0; x < 640; x++)
for(y =0;y <480; y++)
new.pixel[x][y]
= GrayScale( img.pixel[x][y] ); =

(a) Traditional image processing.
program libra
img.procPix( GrayScale );

]
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(b) Image processing with RaVioli.
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Fig.1 Image processing flow.
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Fig.2 Pixel-access method based on resolution strides.

oooooOooOoOo0oO0ooOoOooooobooo0oo sro3oooooooooooooo
00000 2000000000000000000000000000 S;040000
oboooooooooboOoboooosooooooooooooooobooooboooooo
0o0o00oo0oo0o0o0oo0ooooooooUooooDoo0ooUooooO 1/30
000000 1/16000000000000000DO00O0ODOODOOODODOODOO
gboooooboooodoooobooooboooobooooboooobooooog
gbooobooooooooboooobooooboooobOoooOoOoOoboOoboOoOobo
ogooooooooooooOoOoOoOOOObOO0OO0OO0O0O00 prOOOOOOOOO0O0O0O0
oooooooooo prO0000C0O0O0O0O0OOODOOOOOOOOOOOODOODOO
goobooboooooooboooobobobooOoboOoOooobobOOOUObObOObOOUOOODbOO
ooooooooo (P, Pp)0 (L,0)ODUOOOOOS D000 10000000 StO
goo0o0oo0oooooooUooUoUDUOO (0, 1)DoUDUSr0 1000000
000 ss0000ooUooooooooUoooooo (P, Pr)0 3, 7)OO0O0OOOO
00S;0 SO0 7030000000000000000O00DOOOOOOOOOOOOO
goboooobooooooobooooOoooobooboobobooooooo

© 2009 Information Processing Society of Japan



66 00000000O0OOOOO00C0O RavioiDOOOODO

Py : ZERRRIGEE DBISEIE S5 A — &
Pt BRI R S A — &
7 St LB EBOMUGIEA ST A R
1 St T L— L L— h ORSIEA R 51 R

v

process  capture
time time

03 O000OoO0ooooooooooooooooo
Fig.3 Flowchart of image processing with parameter control.
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Table 1 List of high-order methods.
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Fig.4 Structure of RV_Streaming class.
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int main(){
IMG bgFlm; //0000 (OOOOO)
for(;;CapFlm += ST){
newFlm = readFrame(CapFlm) ;
for(y = 0; y < img.H-SI; y += SI){
for(x = 0; x < img.W-SI; x += SI){
int difr, difg, difb;
difr = abs(newFlm[x][y].R - bgFlm[x] [y].R);
difg abs (newFlm([x] [y].G - bgFlm[x][y].G);
difb = abs(newFlm[x][y].B - bgFlm[x][y].B);
if ( difr > 77 || difg > 77 || difb > 77)
newFlm[x] [y].R=
newFlm[x] [y].G=
newFlm[x] [y] .B=0;
else newFlm[x] [y].R=
newFlm[x] [y].G=
newFlm[x] [y] .B=255;

31}

rRaVioliDDDDDD

RV_Pixel compare(RV_Pixel newP, RV_Pixel bgP){
int r, g, b, br, bb, bg, difr, difg, difb;
newP->getRGB(r, g, b);
bgP->getRGB(br, bg, bb);
difr=abs(r-br); difg=abs(g-bg); difb=abs(b-bb);
if( difr > 300 || difg > 300 || difb > 300)

newP->RGBabs (0, 0, 0);
else newP->RGBabs (1000, 1000, 1000);
return(newP) ;

¥

RV_Image bgFlm; //0000 (DOOOO)

void interframe(RV_Image newFlm){

RV_Image outFlm;

{ outFlm=newFlm->compImg(compare, &bgFlm); }

¥

int main(){

RV_Streaming video;
video.ProciFrm(interframe);

}

N J

05 RaVioliOOO,/O0ODDODODODODOOOOOOODO
Fig.5 Difference of codes between ‘without RaVioli’ and ‘with RaVioli.’
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Fig.7 Example of failed case.
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Fig.6 Output images with various resolutions.
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Table 2 Simulation environment for video processing.

CPU AMD Opteron Dual-Core (2 GHz)
Memory 2GB

Camera SONY DCR-TRV900

Capture board 1.0 DATA GV-VCP2M

Format NTSC

Interface S-video (S1)
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Fig.8 Resolution transitions with several priorities.
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RV_Length radius_max, radius_min;
RV_Coord point, start, end;
RV_Array<RV_Array<int> > counter;

void newCounter (RV_Array<int>* factor){
factor->setSize(radius_max);
}
void dataSet (RV_Array<int>* factor,
RV_Coord coord){
RV_Length radius;
int tmpValue;
radius=(point-coord) .getLength();
if (radius < radius_max){
if (radius > radius_min){
tmpValue=factor->getData(radius);
tmpValue++;
factor->setData(radius,tmpValue) ;
}
}
}
void hough(RV_Pixel* p,RV_Coord coord){
if (p->getR() == 0) {
point=coord-start;
counter.procCoord(dataSet) ;
¥
}
void serialProc(RV_Image* Fnew){
RV_Length areaWidth;
RV_Length areaHeight;
//000
areaWidth=(end-start) .getXLength();
areaHeight=(end-start) .getYLength();
if (areaWidth < areaHeight)
radius_max=areaWidth/2;
else radius_max=areaHeight/2;
radius_min=radius_max/10;
counter.setSize(areaWidth,areaHeight);
counter.procVal (newCounter) ;
Fnew->procCoord(hough,start,end) ;
//00000000
¥
int main(){
RV_Streaming video;
video.StreamProc(serialProc);

}

09 RaVioliOOOOOOOOOOODOOODOOODO

Fig.9 Circle detection program using hough transform with RaVioli.
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