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RPV : A tool for real-time parallel video
image processing

Yoshio Hamada, Daisaku Arita, Rin-ichiro Taniguchi

Department of Intelligent Systems, Kyushu University

A real-time distributed image processing system requires mechanisms of data transfer, synchroniza-
tion and error recovery. However, it is difficult for a programmer to describe these mechanisms. To solve
this problem, we are develof)ing a programming tool RPV for real-time image processing on a PC-cluster.
Using RPV, a programmer indicates only data flow between PCs and image processing algorithms on
each PC. In this paper, we outline specifications of RPV and show sample programs on using RPV.
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void RPV _Invoke(
RPV_Connection* connect, .
struct RPV_FSM sync_mode,
int frame_num,
void* (*pre_func)(void*),
void* pre.func_arg,

void* user_func_arg,
void* (*post_func)(void*),
void* post_func_arg

void* (*user_func)(RPVInput®, RPV_Output¥,
RPV_Asynch*, void*),
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/] AEE-F

/] BT DT V-0

/] V= TRNCEAT S N5 RLE R
// pre-func DF1E

J] V=T TEFTSNEEEK

/[ userfunc D5

/] V=T %M RICET SN B HAEEEK
// post func 5%

3: BI¥L RPV_Invoke

class RPV_Input{
void*** data_ptr;
int input_PC_num;
int* input.PC;
int frame num;
int* frame_no;
int* data_size;
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(a) 7 7 A RPV_Input

class RPV_Output{
void** data._ptr;
int output_PC_num;
int* output.PC;
int* data_size;
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int myPC_no;
char* keyword;

int* input_PC;

|8

int input.PC_num;

int* input_data_size;
int input_frame_num;
int output PCnum,;
int* output_PC;

int* output.data_size;
int asynch PC_num;
int* asynch PC;

int* asynch_data._size;
int asynch_data.num;
int connect.PC_num;
int* connect_PC;

class RPV_Connection{
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PCO £40*480*3

saa0*7 N *on aqe
/\_% D_Pm 404803 poa FE212 pcs 231 PC7

40°480*3

PC2

Numeral values are data size of data flow

T
X 6: Yo7V AT A
#PCno keyword 1.PC i.size inum o PC o.size a.PC asize a_num
0 smooth ¢ 640%480*3 1 3 640*480*3 - - -
1 smooth ¢ 640*480*3 1 4 640*480*3 - - -
2 smooth ¢ 640*480*3 1 5 640%480*3 - - -
3 calc2D 0 640*480*3 1 6 4%2%12 6 4*¥3*12 1
4 calc2D 1 640*480%*3 1 6 4%2%12 6 4*3*12 1
5 calc2D 2 640*480%*3 1 6 4*2¥%12 6 4*¥3*%12 1
6 calc3D 3,46 4%2%12 4%2%12 4%2%12 1 73,45 4*3I*12,< << - - -
7 display 6 4*3*12 1 - - - - -

707 =8 7 O—EROFLIE T 7 A ) I £ PCno IIXF L, MIBRIHLD keyword, AJITE PC(iPC). AN
F— 5% 4 X (isize), 1 MOMBITER TS 7 L — A8 (inum), HI5 PClopC), MHF -5+ 4 X
(o_size), FERHT — % AN1TC PC(apPC), FERMAATIT — %4 1 X (a_size). 1 BIDRIBIERT 2R
MANT =% 7V — 258 (anum) PRk SN,

T —va vORREEFHEEITo T <, (3] AHEXME, EHZEE SOH—ER. “PC 7 T A
N F 2BV HEREHILFB)ERLE OMEREEEE” .
AET LIRS KB & F0H, CVIMI15-15, 1999,

AR, BAFMIRE SR RFEREMITFEHE [4] Daisaku Arita, Naoyuki Tsuruta and Rin-
HHE [DHBFEREIC X BEIRY 3 RITIRITERE | ichiro Taniguchi. “Real-time parallel video
7u¥x sk (JSPS-RFTF 96P00501) DHiBh % % image processing on PC-cluster”. in Parallel
T o7, and Distributed Methods for Image Process-
o ok ing II, Proceedings of SPIE, Vol. 3452, pp.23-
ZENE 32, 1998.
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ference of the Austrian Center for Parallel
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Computation(ACPC), pp.296-305, 1999.
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1 #include <stdio.h>
2 #include <rpv.h>
3
4 int main(void)
5 {
6 FILE #*fp;
7 fp = fopen('connect.cnt", "r");
8 RPV_Connection* connect = RPV_Init(fp);
9 fclose(fp);
10
11 struct RPV_FSM miss_FSNM;
12 miss_FSM.FSM = RPV_DATA_MISSING;
13
14 if (strcmp(connect->keyword, '"smooth") == 0) {
15 RPV_Invoke(connect, miss_FSM, O, NULL, NULL, &Smooth, NULL, NULL, NULL);
16 }
17 else if (strcmp(connect->keyword, "calc2D") == 0) {
18 ReadBackgroundArg read_background_arg(BACKGROUND _FILE_NAME);
19 RPV_Invoke(connect, miss_FSM, 0,
20 &ReadBackground, &read_background arg, &
21 Calculate2D, &read_background_arg.background,
22 NULL, NULL);
23 }
24 else if (strcmp(connect->keyword, "cale3D") == 0) {
25 ReadCalibrationArg read_calibration_arg(CALIBRATION_FILE_NAME);
26 RPV_Invoke(connect, miss_FSM, O,
27 &ReadCalibration, &read_calibration_arg,
28 &Calculate3D, &read_calibration_arg.calibration_data,
29 NULL, NULL);
30 }
31 else if (stremp(connect->keyword, 'display") == 0) {
32 RPV_Invoke(connect, miss_FSM, O, NULL, NULL, &Display, NULL, NULL, NULL);
33 } '
34 return 0;
35 }
36

& Hrrur7urssha (X4 ) 8TEDRPV Init T, 77 A VLT -9 70— {EH% 7T A
RPV _Connection IZ5tAA T, ZDBE, 7 7 A VAIZFEYF 2 VPREDIT o 14TEPS 33TH T
Tid, 79 A RPV_Connection D X > /N keyword IZ L7z05> Tl % 1 — % 51% & ¥ 5 RPV_Invoke
ZHREI LTV Ah, BlZIE, keyword 2% “calc2D” DA, HIALIERIEL ReadBackgraoud &, EfRALIERIH
Calculatre2D 25 |#& L T SN b,
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1 #include <fstream.h>
2 #include <rpv.h>
3
4 struct ReadBackgroundArg {
5 char* filename;
6 RPV_RGB24<IMAGE_WIDTH,IMAGE_HEIGHT> background;
7 ReadBackgroundArg(const char* s);
8 I;
9
10 void* ReadBackground(void* a)
11 {
12 ReadBackgroundArg* arg = (ReadBackgroundArg+)a;
13
14 ifstream fs(arg->filename);
15 arg->background .Read(fs) ;
16 fs.close();
17
18 return NULL;
19 }
20
21 void* Calculate2D{const RPV_Input* id, RPV_Output* od, const RPV_Asynch* ad, void* a)
22 o
23 const RPV_RGB24<IMAGE_WIDTH,IMAGE_HEIGHT>* i_data
24 = (const RPV_RGB24<IMAGE_WIDTH,IMAGE_HEIGHT>*)id->data_ptr[0][0];
25 Positions2D<MARKER_NUM>* o_data
26 = (Positions2D<MARKER_NUM>*)od->data_ptr[0];
27 const Positions3D<MARKER_NUM>* a_data
28 = (const Positions3D<MARKER_NUM>*)ad->data_ptr[0][0];
29 const RPV_RGB24<IMAGE_WIDTH,IMAGE_HEIGHT>* background
30 = (RPV_RGB24<IMAGE_WIDTH,IMAGE_HEIGHT>*)a;
31
32 RPV_RGB24<IMAGE_WIDTH,IMAGE_HEIGHT>* sub_data
33 = Subtraction(i_data, background);
34
35 // Searching for markers from the subtracted image
36 // using previous 3D positions of markers
37 // for robustness against occlusion.
38 SearchMarker(sub_data, a_data, o_data);
39
40 return NULL;
41}
42

9: T NTurs 7 A (Calculate2D) © 104TH 25 19178 £ THRMEEHTH Y, 21 47BUT D
Calculate2D SE{EMIBEETH %, 23, 24 TTHTANT — %, 26, 27T1TE T HAOEDNNy 7 7, 2847
BTIA—FNNRN 77 = NDORL v e ZNENEIE L, 29, 30TE T2 —¥5IHEFTHAAALTV S,
FOH, BRESEIT 2%, Z0ROEER. 74NN 7 —52 AN LT, ¥— 7D 2 RTHEE
NEZFHE LTS,
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