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18.8MB)

8 fZ (10240x7680 -
75MB)

16 fZ (20480x15360 -
300MB)

FTSVT MK

127.399

202.802

996.731

4557.385
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3.3.4 SRYVGTILWNEETHER

TR T T 4 VH B BT o T AR R A DL R IO, AR T E L OBIE I 180 & L7z,
FATREMIZER 2D L B0 TH O | FATHRFIZ Y 32431.477 2 VR, 7 UV¥% 3614 TH
ST, WA LE S_AKICEVGPUT RS S ANCT e T A LR UEEEREY HH

LTS ZEDHERTE I,

AN B H e
K 15: GPUZFRFFATOITRY T 7 4 VEEITRER
£ 9:GPUFBITFATDOIRY VI 7 4 V2 ETH-
—[\ElH == =[H
SRYLG 33065.152 32599.281 31630.988
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3.3.5 2742 ABOERTHER

TDITZgNVZ, TTTLT T ANE TRV T T )V Z e fg ™ TIEIT LI EEOLE]
f R A LU FIORT, TDIAABRKEUS 165 #, 77737 7 4 VAR OA 7 & > MEIX
0., FXRY 7O AR (Lo 6 & Lz, FEITRMIIER3I LBV THY ., FET
RERD I A1 30188.25 2 U b, T-UL¥kiE 3962 ThHh-o7=, HAEKE T EIZL Y GP
U7m 77 508C7nr7 L0 UCEE/HRZHNILTND Z LR TE,

et 5

W

// R TR
7 / A%

ASEH | I
K16 :GPUTuTTLTOET /VAFIFREOEITHE R

# 10: GPUFu S5 ATOELET ¢ VE EITHR

—[ElH —[RE =[H

LTOI1V5%EH 30214.06 30216.937 30133.753
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4. B

GPU 7’1 7T ADOEITEEEIL TDI ZBRWTE2THOT /AT Y XATHEML TS, Zhix
GPUIZ L AW AR Z 1T 7003 7= TDI OMFREFRINEIE 1 IR > TWA Z EnD B4
HE T, IENZGPURIHDNEEK T ORRETH 5,

R 11 : EGROEEITR R Lk

TDI FTTIITT FXRY T ETDOT 4 IVE
GPU/C 21 THFIH] 15 #16.9 iz 2.4 = %) 3.4 14

LU, ERKERZE > CTF — X M EZIEC LTI 77 7 VA FAT L 25 A1C
BWTIX, WO A ZH 444 (5120x3840 « 18.8MB) ZB 272V 2 HGPUT R T T AD
FATHFRNEIC 7 v 77 A XD b > TWD, REBT I TV T T4 NBETRY T
BZRIEED FIE TG PUERFATS L9177 v/ 782588 L CnD Z Ennn, ALEd
HT—HEEEETIIETNRY 7RI BONTHRIC LD REEOHBNE X D LB X
bbb,

£ 12 EKEBBREEST-T ST T 7 4V X ALEER: R Lk

4.69MB) 18.8MB) 75MB) 300MB)

2 1Z(2560x1920+ 4 {=(5120x3840-|8 {=(10240x7680+|16 {=(20480x15360-

GPU/C 1T 221 #90.85 fZ $90.78 % 067 12

INHDOZENL, GPUT BT T ATITWE T 57 — % &3 /D7 & ALBLEEE 133 L
AIEL 720 T — X ENE L T DI DN FIE OB RH TR S AUVALER DS Bl 7 D
BEFot&Ex b5,

L oT, AETIXEBAEZ G PU TR 7T A TIT> - 5A OFEFTRRENIZ T L A8
LCG PURHDZEN Mo Toid, $G L7 DT —% % 4 4% (5120x3840 - 18. 8MB) FREE
T CHIIN S TR UM AEZ 1T 21E, G PUIC X 2AE OIS O %) B3 il S U ALEE
HENEHELENDETHAH ZENnhoT,
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AWFFETIX. GPU Z AWk 7 7 2 o xR E# N B L ER O mdfb 2 Gt d 2 2 L 4 H
e, GPUIZED1280%x960EFED8E Yy Ny h~v 777 A~ [TDI 7
ANB TG TFZVT T4 VB TR T OWHLE 21T o7, FATREIE

(TDI 74N H] TERNIGGE. (97737074002 TEIRG6. 95, [9_Y 7
LR TR 2. 45D LAEL CLE -7, WUHT 57 — X B2 450 0 KRR
2BV TIE 4 /% (5120x3840 + 18. 8MB) F CTHEM S HAUZAEFI L D20 F 3 584 S AUALERRE R 2%
BfESNDTHAI ZERmroT,
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fH$a CFuloShYy—Ra—FK

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <cutil_inline.h>

IITDI DAk
#define TDI_num 165

N7 7 A NVHBABRFEDOF 77 b WEILO
#define OFFSET 0

5T T o7 AN EDOFERICHTHF 78y ME #EIL0
#define R_OFFSET 0

int getFileSize(FILE *fp);
void RAP(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy);
void LAB(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy);
int main(void){

FILE *readFile; HEt AT 7 7 A IV

FILE *writeFile; NEEABH T 7 A v

unsigned char *buffer_original = NULL; /[ — % O#&#1
unsigned char *tmpBuffer_original = 0; //5 — % O#A/EH

unsigned char *buffer_copy = NULL; /7 — ¥ O¥&HA
unsigned char *tmpBuffer_copy =0; /7 —% O #/EH

int *buffer_data = NULL; /[ — & D&
int *tmpBuffer_data=0;  //7—% O#{EH

unsigned int fileSize = 0; 7 7 A YA ZK&HHH
char filename[100];

int bmpWidth = 0; e > b~ > 7 ORI A
int bmpHeight = 0; e > b~ 7 OfthEksinm
int tmp_name; /ITDI 2B ¢ fl

inti=0,j=0,k=0;

unsigned int cudaTimer = 0;
cutilCheckError(cutCreateTimer(&cudaTimer));
cutilCheckError(cutStartTimer(cudaTimer));

s
s
JHHTINTTDL LB 2 Z 7> BTN
s
I

i

N—TE1 B DB

i

tmp_name = OFFSET;

7 7 A W F— bR

if(tmp_name < 10){
sprintf(filename,"data00%d.bmp",tmp_name);

else if(tmp_name < 100){
sprintf(filename,"data0%d.bmp",tmp_name);
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else{
sprintf(filename,"data%d.bmp",tmp_name);

if ((readFile= fopen(filename, "rb")) == NULL) {
printf("ERR:ReadFile¥n");
exit(1);

printf("filename = %s OK¥n" filename);

[ffileSize (27 7 A VYA R EK&AN
fileSize = getFileSize(readFile);
printf("filesize OK¥n");

7 7 A NI BFEHAATET — 2 KA FELS

if (buffer_copy = (unsigned char *)malloc(sizeof(unsigned char) * fileSize)) == NULL) {
printf("ERR:Memory¥n");
exit(1);

N7 7 ANVINEN Yy T 7IZa—
fread(buffer_copy, sizeof(unsigned char), fileSize, readFile);
fclose(readFile);

7 —42 0 OHEBOE SRS 2155
memcpy(&bmpWidth, buffer_copy + (sizeof(unsigned char) * 18), sizeof(unsigned char) * 4);
memcpy(&bmpHeight, buffer_copy + (sizeof(unsigned char) * 22), sizeof(unsigned char) * 4);

7 7 A VHBFEIIANTET — & OFE RS

if (buffer_data = (int *)malloc(sizeof(int) * fileSize)) == NULL) {
printf("ERR:Memory¥n");
exit(1);

}

1172 0> data \Z WJHIfE 2 5- 2 T <
tmpBuffer_data =buffer_data + (54 + 1024);
tmpBuffer_copy =buffer_copy + (54 + 1024);

for (i = 0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
*tmpBuffer_data = *tmpBuffer_copy;
tmpBuffer_data++;
tmpBuffer_copy++;

}

i
[—BH O Z Z F T/
M

M
PAEINCRYN oy k]
M

H—IE1H PAREDMLER72 DT i=1 12 L TH <
i=1;
while(i < TDI_num){
i++;
tmp_name =i+ OFFSET,
7 7 AV FH— N E R
if(tmp_name < 10){
sprintf(filename,"data00%d.bmp",tmp_name);

else if(tmp_name < 100){
sprintf(filename,"data0%d.bmp",tmp_name);
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elsef
sprintf(filename,"data%d.bmp",tmp_name);

if ((readFile= fopen(filename, "rb")) == NULL) {
printf("ERR:ReadFile¥n");
exit(1);

printf("filename = %s OK¥n" filename);

N2 Y el

N7 7 A NI BFFALTET — 2 KRB

if (buffer_original = (unsigned char *)malloc(sizeof(unsigned char) * fileSize)) == NULL) {
printf("ERR:Memory¥n");
fclose(readFile);
exit(1);

N7 7 ANNBENNy T 7 ila’—
fread(buffer_original, sizeof(unsigned char), fileSize, readFile);
fclose(readFile);

tmpBuffer_original =buffer_original;
tmpBuffer_copy =buffer_copy;

T —2insBBRONEE B S 255

I~y & &Ly N EGRAMIET 728 buffer 12 54+1024 )& L7=7 KL &
1% tmpBuffer (2192

tmpBuffer_original = buffer_original + (54 + 1024) + (bmpWidth * i);
tmpBuffer_data =buffer_data + (54 + 1024);

for (j = 0; j < bmpHeight - i; j++) {
for (k= 0; k < bmpWidth; k++) {
*tmpBuffer_data = *tmpBuffer_data + *tmpBuffer_original;
tmpBuffer_original++;
tmpBuffer_data++;

}

free(buffer_original);

}

M

N H O Z Z F T/
M

i
NZ 26 F & DL
i

I8 U727 — 4 fif% TDI_num Off %l > T TDI B %17 5
if(TDI_num == 1){
tmpBuffer_data = buffer_data + (54 + 1024);

for (i = 0; i < bmpHeight; i++){
for (j = 0; j < bmpWidth; j++) {

*tmpBuffer_data = (*tmpBuffer_data / TDI_num);
tmpBuffer_data++;

}

else{
tmpBuffer_data = buffer_data + (54 + 1024);

for (i = 0; i < bmpHeight - TDI_num; i++){
for (j = 0; j < bmpWidth; j++) {
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*tmpBuffer_data = (*tmpBuffer_data / TDI_num);
tmpBuffer_data++;

}

17— 2 PN IR

for (i = 0; i < (bmpWidth*TDI_num); i++){
*tmpBuffer_data = 255;
tmpBuffer_data++;

}

Jloriginal IZFEAAATENE % copy ICa B — L TH<
tmpBuffer_data =buffer_data + (54 + 1024);
tmpBuffer_copy =buffer_copy + (54 + 1024);

for (i=0; i < (ompHeight * bmpWidth); i++) {

if(*tmpBuffer_data > 255){
*tmpBuffer_data = 255;
}

if(*tmpBuffer_data < 0){
*tmpBuffer_data = 0O;
}

*tmpBuffer_copy = *tmpBuffer_data;
tmpBuffer_data++;
tmpBuffer_copy++;

}

RAP(fileSize,bmpWidth,bmpHeight,buffer_copy);
LAB(fileSize ,bmpWidth,bmpHeight,buffer_copy);

if (writeFile = fopen("a.bmp", "wb")) == NULL) {
printf("ERR:WriteFile¥n");
fclose(readFile);
exit(1);

}

fwrite(buffer_copy, sizeof(unsigned char), fileSize, writeFile);
fclose(writeFile);

free(buffer_data);
free(buffer_copy);

cutilCheckError(cutStopTimer(cudaTimer));
printf("It takes %f milliseconds¥n",cutGetTimerValue(cudaTimer));
cutilCheckError(cutDeleteTimer(cudaTimer));

return O;

}
int getFileSize(FILE *fp){
fpos_t tmp_pos = 0;
fpos_t fileSize = 0;
tmp_pos = ftell(fp);
fseek(fp, OL, SEEK_SET);
fseek(fp, OL, SEEK_END);
fgetpos(fp,&fileSize);
fseek(fp, tmp_pos, SEEK_SET);

return (int)fileSize;

void RAP(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy){
unsigned char *tmpBuffer_copy = 0;
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unsigned char *buffer_copy2 = NULL;

unsigned char *tmpBuffer_copy2 = 0O;

int tmp_int/FHRA(Z 77 T V)

intflag=0; 17 Z 7H(Z 777 - XY 7))
inti=0,j=0; [ ov—7 H*

N7_Y 7O AT Y fElk

if (buffer_copy2 = (unsigned char *)malloc(sizeof(unsigned char) * fileSize)) == NULL) {
printf("ERR:Memory¥n");
exit(1);

}

N ~Nfiszs V7

tmpBuffer_copy = buffer_copy;

tmpBuffer_copy?2 = buffer_copy2;

for (i=0; i <((54 + 1024) + (bmpHeight*bmpWidth)); i++) {
*tmpBuffer_copy2 = *tmpBuffer_copy;
tmpBuffer_copy++;
tmpBuffer_copy2++;

}

tmpBuffer_copy2 = buffer_copy2 + (54 + 1024);
tmpBuffer_copy = buffer_copy + (54 + 1024);
T o> JLEE
for (i = 0; i < bmpHeight; i++) {

for (j = 0; j < bmpWidth; j++) {

if(i == 0 && j == 0){
e 1 5 H O—FED bit D 78 DILIE
tmp_int = 2 * (*tmpBuffer_copy?2) - *(tmpBuffer_copy2+1) - *(tmpBuffer_copy2+bmpWidth);
flag =1;

}

if(i == 0 && j == (bmpWidth -1)){
HFiED 1 HH O—FF4 D bit O 7= DALER
tmp_int = 2 * (*tmpBuffer_copy?2) - *(tmpBuffer_copy2-1) - *(tmpBuffer_copy2+bmpWidth);
flag =1,

}

if(i == (bmpHeight - 1) && j == 0){
D EHED| D —F /2 D bit D7z 8 DILEE
tmp_int = 2 * (*tmpBuffer_copy2) - *(tmpBuffer_copy2+1) - *(tmpBuffer_copy2-bmpWidth);
flag=1;

}

if(i == (bmpHeight - 1) && j == (bmpWidth -1)){
IEDIAEFN D —FA bit D= OMEE (n 1TEE)
tmp_int = 2 * (*tmpBuffer_copy?2) - *(tmpBuffer_copy2-1) - *(tmpBuffer_copy2-bmpWidth);
flag =1,

}

if(i == 0 && flag == 0){
D LHTH O—FAG & —FLELUSO bit D7D DAL
tmp_int = 3 * (*mpBuffer_copy2) - *(tmpBuffer_copy2-1) - *(tmpBuffer_copy2+1) -
*(tmpBuffer_copy2+bmpWidth);
flag =1,
}

if(j == 0 && flag == 0){
€D n FIH O—FFE bit D= DD (n 1TEE)
tmp_int = 3 * (*tmpBuffer_copy2) - *(tmpBuffer_copy2+1) - *(tmpBuffer_copy2-bmpWidth) -
*(tmpBuffer_copy2+bmpWidth);
flag =1,
}

if(j == (bmpWidth - 1) && flag == 0){
HED n FIE O —FF bit D= DDA (n 13EE)
tmp_int = 3 * (*tmpBuffer_copy2) - *(tmpBuffer_copy2-1) - *(tmpBuffer_copy2-bmpWidth) -
*(tmpBuffer_copy2+bmpWidth);
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flag =1;
}

if(i == (bmpHeight - 1) && flag == 0){

tmp_int = 3 * (**mpBuffer_copy2) - *(tmpBuffer_copy2-1) - *(tmpBuffer_copy2+1) -
*(tmpBuffer_copy2-bmpWidth);
flag=1;
}
if(flag == 0){
IR 725 P % 482 & L 720 bit DAL
tmp_int = 4 * (**mpBuffer_copy2) - *(tmpBuffer_copy2-1) - *(tmpBuffer_copy2+1) -

*(tmpBuffer_copy2-bmpWidth) - *(tmpBuffer_copy2+bmpWidth);
}

if(tmp_int > 255){

tmp_int = 255;
}
if(tmp_int < 0){
tmp_int =0;
}

*tmpBuffer_copy = tmp_int + R_OFFSET,
tmpBuffer_copy++;

tmpBuffer_copy2++;

flag = 0;

}
}
printf("Z 77 ~ 7 . OK");
free(buffer_copy?2);
return;

void LAB(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy){
unsigned char *tmpBuffer_copy = 0; //5 — & O #{EH

int *buffer_label = NULL;  //5— % O k&
int *tmpBuffer_label= 0; /|5 — % O {EH

intflag=0; 17 Z 7 H(Z 77V 7T v - XY 7))

int label_num;//Z XU > 7L CHE A
int bit_discover;// 7~ o 7 LT
int bit_enlarge;//Z XU > 7 QLER G4l

inti=0,j=0;
12 fEf et
tmpBuffer_copy =buffer_copy + (54 + 1024);

for (i =0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
if(*tmpBuffer_copy <= 10){
*tmpBuffer_copy = 255;

}
else{

*tmpBuffer_copy = 0;
}

tmpBuffer_copy++;
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7Y 7RO A% etk

if (buffer_label = (int *)malloc(sizeof(int) * fileSize)) == NULL) {
printf("ERR:Memory¥n");
exit(1);

}

o ~NVyaztua s )y
tmpBuffer_label = buffer_label + (54 + 1024);
for (i = 0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
*tmpBuffer_label = 0;
tmpBuffer_label++;

}

label_num = 0;

bit_discover = 1,

while(bit_discover == 1){
bit_discover = 0;
tmpBuffer_label = buffer_label + (54 + 1024);
tmpBuffer_copy = buffer_copy + (54 + 1024);

IEETHLE Y R R —T
for (i = 0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
if(*tmpBuffer_copy == 0 && *tmpBuffer_label == 0}

label_num++;
*tmpBuffer_label = label_num;
printf("label = %d¥n",label_num);
bit_discover = 1;

}
if(bit_discover == 1){
break;

tmpBuffer_label++;
tmpBuffer_copy++;

if(bit_discover == 1){
break;
}

}

IR LI-E Y &R 50—
if(bit_discover == 1){

bit_enlarge = 1;
while(bit_enlarge == 1){
bit_enlarge = 0;

tmpBuffer_label = buffer_label + (54 + 1024);
tmpBuffer_copy = buffer_copy + (54 + 1024);

for (i=0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
if(*tmpBuffer_copy == 0 && *tmpBuffer_label == label_num){
flag = 0;

if(i == 0 && j == bmpWidth - 1){
flag = 1;
if(*(tmpBuffer_copy - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
bit_enlarge = 1;

}
if(*(tmpBuffer_copy + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){

*(tmpBuffer_label + bmpWidth) = label_num;
bit_enlarge = 1;
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if(i == 0 && j == 0){
flag = 1;
if(*(tmpBuffer_copy + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
bit_enlarge = 1;

}

if(*(tmpBuffer_copy + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;
bit_enlarge = 1;

}
}
if(i == (bmpHeight - 1) && j == (bmpWidth -1)){
flag = 1;
if(*(tmpBuffer_copy - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
bit_enlarge = 1;
}
}
if(i == (bmpHeight - 1) && j == 0){
flag = 1;
if(*(tmpBuffer_copy + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
bit_enlarge = 1;
}
}
if(i == (bmpHeight - 1) && flag == O}
flag = 1;
if(*(tmpBuffer_copy - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
bit_enlarge = 1;
}
}
if(j == (bmpWidth - 1) && flag == 0){
flag = 1;
if(*(tmpBuffer_copy - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;
bit_enlarge = 1;
}
}
if(j == 0 && flag == O}
flag = 1;

if(*(tmpBuffer_copy + 1) == 0 && *(tmpBuffer_label + 1) == 0){
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*(tmpBuffer_label + 1) = label_num;
bit_enlarge = 1;

}

if(*(tmpBuffer_copy - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
bit_enlarge = 1;

}

if(*(tmpBuffer_copy + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;
bit_enlarge = 1;

}
}
if(i == 0 && flag == 0){
flag = 1;
if(*(tmpBuffer_copy - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy + bmpWidth) == 0 && *(tmpB uffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;
bit_enlarge = 1;
}
}
if(flag == 0){
if(*(tmpBuffer_copy - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
bit_enlarge = 1;
}
if(*(tmpBuffer_copy + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;
bit_enlarge = 1;
}
}

tmpBuffer_label++;
tmpBuffer_copy++;

}

printf("label_num =%d¥n",label_num);

free(buffer_label);
return;
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#include <stdio.h>
#include <stdlib.h>

#include <string.h>
#include <cutil_inline.h>

/ITDI DA%

#define TDI_num 1

7 7 A NBERAREDOA 7y b @HIZ0

#define OFFSET 0

NFFFLT 7 4NEOFERICHTHA 7'y ME @HIZ0

#define R_OFFSET 50

__host__

static int getFileSize(FILE *fp);

__host__

static void GRAP(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy);

__global__

static void RAPKkernel(int bmpWidth,int bmpHeight,unsigned char *tmpBuffer_copy2,unsigned char *tmpBuffer_copy3);

__host__

static void LAB(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy);

__host__
static void GLAB(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy,int *buffer_label,int

label_num);
__global__

static void LABkernel(int bmpWidth,int bmpHeight,unsigned char *tmpBuffer_copy2,int *tmpBuffer_copy3,int

label_num,int *buffer_copy4);

36



int main(void){

FILE *readFile; AT T 7 A v

FILE *writeFile; NEEZAHRR 7 7 A4V

unsigned char *buffer_original = NULL;

unsigned char *tmpBuffer_original = 0;

unsigned char *buffer_copy = NULL;

unsigned char *tmpBuffer_copy = 0;

int *buffer_data = NULL;

int *tmpBuffer_data = 0;

unsigned int fileSize = 0;
char filename[100];
int bmpWidth = 0;

int bmpHeight = 0;

int tmp_name;//TDI ZLEE G

inti=0,j=0,k=0; [ v—"7" %

unsigned int cudaTimer = 0;
cutilCheckError(cutCreateTimer(&cudaTimer));

cutilCheckError(cutStartTimer(cudaTimer));

s
s
THHHNNTTDL LB 2 Z 7> BT
s

s

M

NI—MB1H OB
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M

tmp_name = OFFSET,

7 7 A W F— bR

if(tmp_name < 10){
sprintf(filename,"data00%d.bmp",tmp_name);

}

else if(tmp_name < 100){

sprintf(filename,"data0%d.bmp",tmp_name);

}

else{
sprintf(filename,"data%d.bmp",tmp_name);

}

if ((readFile= fopen(filename, "rb")) == NULL) {
printf("ERR:ReadFile¥n");
exit(1);

}

printf("filename = %s OK¥n" filename);

IffileSize 127 7 A VYA XEFEHA
fileSize = getFileSize(readFile);

printf("filesize OK¥n");

7 7 A NI BFEHAATET — 2 KA FELS
if ((buffer_copy = (unsigned char *)malloc(sizeof(unsigned char) * fileSize)) == NULL) {
printf("ERR:Memory¥n");

exit(1);

N7 7 A NNy T 7IZab—
fread(buffer_copy, sizeof(unsigned char), fileSize, readFile);

fclose(readFile);

N7 =2 OB OIE L &S 2155

memcpy (&bmpWidth, buffer_copy + (sizeof(unsigned char) * 18), sizeof(unsigned char) * 4);
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memcpy(&bmpHeight, buffer_copy + (sizeof(unsigned char) * 22), sizeof(unsigned char) * 4);

W7 7 A IVIPBEE A NTET — 5 O 5 RS
if (buffer_data = (int *)malloc(sizeof(int) * fileSize)) == NULL) {
printf("ERR:Memory¥n");

exit(1);

11720 data |2 WJifEZ 5 2 T <
tmpBuffer_data =buffer_data + (54 + 1024);

tmpBuffer_copy =buffer_copy + (54 + 1024);

for (i = 0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
*tmpBuffer_data = *tmpBuffer_copy;
tmpBuffer_data++;

tmpBuffer_copy++;

Mt
/I—[ElH DML Z Z FE T/

i

M
[PAERERVLE Y k]

M

N5 H AR O 72 DT i=1 12 LTE <
i=1;
while(i < TDI_num){

i++;

tmp_name =i+ OFFSET,

N7 7 A NH— W% ERL
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if(tmp_name < 10){
sprintf(filename,"data00%d.bmp",tmp_name);

}

else if(tmp_name < 100){

sprintf(filename,"data0%d.bmp",tmp_name);

}

else{
sprintf(filename,"data%d.bmp",tmp_name);

}

if ((readFile= fopen(filename, "rb")) == NULL) {
printf("ERR:ReadFile¥n");
exit(1);

}

printf("filename = %s OK¥n" filename);

A E Y R

7 7 AN BFIAATET — 2 KBS

if ((buffer_original = (unsigned char *)malloc(sizeof(unsigned char) * fileSize)) == NULL) {
printf("ERR:Memory¥n");
fclose(readFile);

exit(1);

N7 7 ANNENYy 7 7Ilabt—
fread(buffer_original, sizeof(unsigned char), fileSize, readFile);

fclose(readFile);

tmpBuffer_original =buffer_original;

tmpBuffer_copy =buffer_copy;

7 =206 EgEOME L &S %2155

fl~y Z Ly R EFGAIET 720 buffer |2 54+1024 2 L7=7 KL A

1% tmpBuffer IZ8#19° 5
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tmpBuffer_original = buffer_original + (54 + 1024) + (bmpWidth * i);

tmpBuffer_data =buffer_data + (54 + 1024);

for (j = 0; j < bmpHeight - i; j++) {
for (k= 0; k < bmpWidth; k++) {
*tmpBuffer_data = *tmpBuffer_data + *tmpBuffer_original;
tmpBuffer_original++;

tmpBuffer_data++;

free(buffer_original);

}

HHHhnnnn

NI B Oz Z F Tl
i

it
HZ 2B E & DR
it

NIBE LT-F —#fli%z TDI_num O TEl - T TDI LB Z1T 5
if(TDI_num == 1){

tmpBuffer_data = buffer_data + (54 + 1024);

for (i=0; i < bmpHeight; i++){
for (j = 0; j < bmpWidth; j++) {
*tmpBuffer_data = (*tmpBuffer_data / TDI_num);

tmpBuffer_data++;

else{

tmpBuffer_data = buffer_data + (54 + 1024);
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for (i = 0; i < bmpHeight - TDI_num; i++){
for (j = 0; j < bmpWidth; j++) {
*tmpBuffer_data = (*tmpBuffer_data / TDI_num);

tmpBuffer_data++;

T — 5 DN I AR A
for (i = 0; i < (bmpWidth*TDI_num); i++){
*tmpBuffer_data = 255;

tmpBuffer_data++;

Horiginal IZ 3t A3A A TE N % copy I B — L TE<

tmpBuffer_data =buffer_data + (54 + 1024);

tmpBuffer_copy =buffer_copy + (54 + 1024);

for (i = 0; i < (bmpHeight * bmpWidth); i++) {

if(*tmpBuffer_data > 255){

*tmpBuffer_data = 255;

if(*tmpBuffer_data < 0){

*tmpBuffer_data = 0O;

*tmpBuffer_copy = *tmpBuffer_data;
tmpBuffer_data++;

tmpBuffer_copy++;

GRAP(fileSize ,bmpWidth,ompHeight,buffer_copy);

/ILAB(fileSize,bmpWidth,bmpHeight,buffer_copy);
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IWRAF VEXABE—NTEH—T

if ((writeFile = fopen("a.omp", "wb")) == NULL) {
printf("ERR:WriteFile¥n");
fclose(readFile);

exit(1);

N7 767 7 A M EHE AL
fwrite(buffer_copy, sizeof(unsigned char), fileSize, writeFile);

fclose(writeFile);

NIAEY OIERRE 77 AND I E—X
free(buffer_data);

free(buffer_copy);

cutilCheckError(cutStopTimer(cudaTimer));

printf("It takes %f milliseconds¥n",cutGetTimerValue(cudaTimer));
cutilCheckError(cutDeleteTimer(cudaTimer));

cudaT hreadEXxit();

return O;

__host__
static int getFileSize(FILE *fp){
fpos_ttmp_pos =0;

fpos_t fileSize = 0;

tmp_pos = ftell(fp);

fseek(fp, OL, SEEK_SET);

fseek(fp, OL, SEEK_END);

fgetpos(fp,&fileSize);

fseek(fp, tmp_pos, SEEK_SET);

return (int)fileSize;
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__host__

static void GRAP(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy){
inti;
unsigned char *buffer_copy2 = NULL; /*7 — & O#& R/
unsigned char *tmpBuffer_copy2 = 0; /*5 — % O#EEF*/
unsigned char *buffer_copy3 = NULL; /*7 — & D& R/

unsigned char *tmpBuffer_copy3 = 0; /*5 — % O#EEF*/

cutilSafeCall(cudaMalloc((void**)&buffer_copy2, sizeof(unsigned char) * fileSize));
cutilSafeCall(cudaMemcpy (buffer_copy2, buffer_copy, sizeof(unsigned char)

cudaMemcpyHostToDevice));

cutilSafeCall(cudaMalloc((void**)&buffer_copy3, sizeof(unsigned char) * fileSize));
cutilSafeCall(cudaMemcpy (buffer_copy3, buffer_copy, sizeof(unsigned char)

cudaMemcpyHostToDevice));

dim3 threads(32);

dim3  grid((bmpHeight/32) + 1);

tmpBuffer_copy2 = buffer_copy2 + (54 + 1024);

tmpBuffer_copy3 = buffer_copy3 + (54 + 1024);

RAPkernelc<<threads, grid>>>(bmpWidth,bmpHeight,tmpBuffer_copy2,tmpBuffer_copy3);

cutilSafeCall(icudaMemcpy (buffer_copy, buffer_copy3, sizeof(unsigned char)
cudaMemcpyDeviceToHost));
cutilSafeCall(cudaFree(buffer_copy2));

cutilSafeCall(cudaFree(buffer_copy3));

printf("Z 7°Z 7 - OK¥n");

return;

__global__

*

*

*

fileSize,

fileSize,

fileSize,

static void RAPkernel(int bmpWidth,int bmpHeight,unsigned char *tmpBuffer_copy2,unsigned char *tmpBuffer_copy3){

int j;
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int flag = 0;

int tmp_int;

unsigned char *tmpBuffer_copy4 = 0;

unsigned char *tmpBuffer_copy5 = 0;

intYg;

tmpBuffer_copy4 = tmpBuffer_copy2 + (blockldx.x * blockDim.x + threadldx.x) * bmpWidth;
tmpBuffer_copy5 = tmpBuffer_copy3 + (blockldx.x * blockDim.x + threadldx.x) * bmpWidth;

Yg = blockldx.x * blockDim.x + threadldx.x;

if(Yg < bmpHeight){
/I & UinHeight LA ED YHiliZ AF v LE D & LIza, TEED
X Hh% 0 72°5 inWidth - 1 £ TAF ¥ 45
for (j = 0;j < bmpWidth; j++) {
if(Yg == 0 && j == O}
HED 1 5 H O—3F/ED bit O 7= DILER
tmp_int = 2 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4+1) - *(tmpBuffer_copy4+bmpWidth);

flag =1;

if(Yg == 0 && j == (bmpWidth -1)){
HfiED 1 5 H O —3F4 D bit D728 OALER
tmp_int = 2 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4-1) - *(tmpBuffer_copy4+bmpWidth);

flag=1;

if(Yg == (bmpHeight - 1) && j == 0){
IGEDIAEFN D —F& /20 bit D 7= D DILER
tmp_int = 2 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4+1) - *tmpBuffer_copy4-bmpWidth);

flag =1,

if(Yg == (bmpHeight - 1) && j == (bmpWidth -1)X{
i D BB D —FAT bit D7z DWER (n 1XEE)
tmp_int = 2 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4-1) - *(tmpBuffer_copy4-bmpWidth);

flag =1,
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if(Yg == 0 && flag == 0){
IKiED L3NH O—FH & —FAELSAO bit D7 O ME
tmp_int = 3 * (**mpBuffer_copy4) - *(tmpBuffer_copy4-1) - *(tmpBuffer_copy4+1)
*(tmpBuffer_copy4+bmpWidth);

flag=1;

if(j == 0 && flag == 0){
IIED n B H O—FF/E bit D7D (n 1FTE)
tmp_int = 3 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4+1) - *(tmpBuffer_copy4-bmpWidth)
*(tmpBuffer_copy4+bmpWidth);

flag=1;

if(j == (bmpWidth - 1) && flag == 0){
IFED n FIH O—FA bit D72 DMLEL (n 13EE)
tmp_int = 3 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4-1) - *(tmpBuffer_copy4-bmpWidth)
*(tmpBuffer_copy4+bmpWidth);

flag =1;

if(Yg == (bmpHeight - 1) && flag == 0){
IR DEAEFN D —F AT & —FBSEUSN DT D DAL (n 1 HTEE)
tmp_int = 3 * (*tmpBuffer_copy4) - *(tmpBuffer_copy4-1) - *(tmpBuffer_copy4+1)
*(tmpBuffer_copy4-bmpWidth);

flag =1,

if(flag == 0}
IRER 7R LB 2 OB & L 70 bit OALER
tmp_int = 4 * (**mpBuffer_copy4) - *(tmpBuffer_copy4-1) - *(tmpBuffer_copy4+1)
*(tmpBuffer_copy4-bmpWidth) - *(tmpBuffer_copy4+bmpWidth);

}

if(tmp_int > 255){
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tmp_int = 255;

if(tmp_int < 0){

tmp_int = 0;
}
*tmpBuffer_copy5 = tmp_int + R_OFFSET;
tmpBuffer_copyd++;//iEH %
tmpBuffer_copy5++;//iH % 2

flag = 0;

}

__syncthreads();

__host__
static void LAB(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy){
unsigned char *tmpBuffer_copy = 0;
int *buffer_label = NULL;
int *tmpBuffer_label = 0;
int label_num;//Z ~ U > 7 LR CHEH
int bit_discover;//Z XY > 7 ALEECHE A

inti=0,j=0;

12 fEf e

tmpBuffer_copy =buffer_copy + (54 + 1024);

for (i=0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
if(*tmpBuffer_copy <= 6)Y{

*tmpBuffer_copy = 255;

}
else{

*tmpBuffer_copy = 0;
}
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tmpBuffer_copy++;

N7~ > 7o A% Y ek
if (buffer_label = (int *)malloc(sizeof(int) * fileSize)) == NULL) {
printf("ERR:Memory¥n");

exit(1);

N7~ NEdletn s )7
tmpBuffer_label = buffer_label + (54 + 1024);
for (i = 0; i < bmpHeight; i++) {
for (j = 0; j < bmpWidth; j++) {
*tmpBuffer_label = 0;

tmpBuffer_label++;

label_num = 0;
bit_discover = 1;
while(bit_discover == 1){
bit_discover = 0;
tmpBuffer_label = buffer_label + (54 + 1024);

tmpBuffer_copy = buffer_copy + (54 + 1024);

IRl Y R R —T
for (i=0; i < bmpHeight; i++) {
for (j= 0; j < bmpWidth; j++) {
if(*tmpBuffer_copy == 0 && *tmpBuffer_label == 0){
label_num++;
*tmpBuffer_label = label_num;
printf("label = %d¥n",label_num);
bit_discover = 1;
}

if(bit_discover == 1){
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break;
}
tmpBuffer_label++;
tmpBuffer_copy++;
}
if(bit_discover == 1){

break;

IR LIEE Y &R 50— 7
if(bit_discover == 1){
tmpBuffer_copy = buffer_copy + (54 + 1024);

tmpBuffer_label = buffer_label + (54 + 1024);

GLAB(fileSize,bmpWidth,bmpHeight,tmpBuffer_copy,tmpBuffer_label,label_num);

}

free(buffer_label);

return;

__host__

static void GLAB(unsigned int fileSize,int bmpWidth,int bmpHeight,unsigned char *buffer_copy,int *buffer_label,int

label_num){
unsigned char *buffer_copy2 = NULL;
int *buffer_copy3 = NULL;
int *buffer_flag = NULL;
int *buffer_flag_zero = NULL;
int *tmp_buffer_flag_zero = NULL;
int bit_enlarge = 1,

inti;

cutilSafeCall(cudaMalloc((void**)&buffer_copy2, sizeof(unsigned char) * fileSize));
cutilSafeCall(cudaMemcpy (buffer_copy2, buffer_copy, sizeof(unsigned

cudaMemcpyHostToDevice));
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*

fileSize,



cutilSafeCall(cudaMalloc((void**)&buffer_copy3, sizeof(int) * fileSize));
cutilSafeCall(cudaMemcpy (buffer_copy3, buffer_label, sizeof(int) * (fileSize - 1078), cudaMemcpyHostToDevice));

cutilSafeCall(cudaMalloc((void**)&buffer_flag, sizeof(int) * ((bmpHeight/256) + 1) * 256));

dim3 threads(256);

dim3 grid((bmpHeight/256) + 1);

if (buffer_flag_zero = (int *)malloc(sizeof(int) * ((bmpHeight/256) + 1) * 256)) == NULL) {
printf("ERR:Memory¥n");

exit(1);

while(bit_enlarge != 0){
bit_enlarge = 0;
tmp_buffer_flag_zero = buffer_flag_zero;
for (i = 0;i < ((bmpHeight/256) + 1) * 256; i++){
*tmp_buffer_flag_zero = 0;
[lprintf("*tmp_buffer_flag_zero = %d¥n",*tmp_buffer_flag_zero);
tmp_buffer_flag_zero++;
}
Hprintf("Z XY > 27 OK¥n");
cutiiSafeCall(cudaMemcpy(buffer_flag, buffer_flag_zero, sizeof(int) * ((bmpHeight/256)+1) * 256,
cudaMemcpyHostToDevice));
LABkernel<<<threads, grid>>>(bmpWidth,bmpHeight,buffer_copy2,buffer_copy3,label_num,buffer_flag);
cutilSafeCall(cudaMemcpy(buffer_flag_zero, buffer_flag, sizeof(int) * ((bmpHeight/256)+1) * 256,

cudaMemcpyDeviceToHost));

tmp_buffer_flag_zero = buffer_flag_zero;
for (i = 0; i < ((bmpHeight/256)+1)*256;i++){
[lprintf("*tmp_buffer_flag_zero = %d¥n",*tmp_buffer_flag_zero);
if(*tmp_buffer_flag_zero != 0){
bit_enlarge = 1;
}

tmp_buffer_flag_zero++;
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}

cutilSafeCall(cudaMemcpy (buffer_copy, buffer_copy2, sizeof(unsigned char) * fileSize,
cudaMemcpyDeviceToHost));

cutilSafeCall(cudaMemcpy (buffer_label, buffer_copy3, sizeof(int) * (fileSize - 1078), cudaMemcpyDeviceToHost));

cutilSafeCall(cudaFree(buffer_copy?2));

cutilSafeCall(cudaFree(buffer_copy3));

return;

__global__
static void LABkernel(int bmpWidth,int bmpHeight,unsigned char *buffer_data,int *buffer_label,int label_num,int
*buffer_flag){

unsigned char *tmpBuffer_data=0; /*7— & O#A/EH*

int *tmpBuffer_label = 0;  /*7— & OEAER*

int *tmpBuffer_flag=0; /7 — & O#/ERA*

intflag=0; 17 Z 7H(Z 777 - XY 7))

intj=0; Fv—7H*

intYg;

tmpBuffer_data = buffer_data + (blockldx.x * blockDim.x + threadldx.x) * bmpWidth;
tmpBuffer_label = buffer_label + (blockldx.x * blockDim.x + threadldx.x) * bmpWidth;
Yg = blockldx.x * blockDim.x + threadldx.x;

tmpBuffer_flag = buffer_flag + (blockldx.x * blockDim.x + threadldx.x);

for (j = 0; j < bmpWidth; j++) {
if(*tmpBuffer_data == 0 && *tmpBuffer_label == label_num){

flag = 0;

BN 0, Z-UVH label_num & —B T 2EFEL LOTT-—>F ~NWALET 556 O

if(Yg == 0 && j == bmpWidth - 1){
flag = 1;
if(*(tmpBuffer_data - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;

*tmpBuffer_flag = 1;
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if(*(tmpBuffer_data + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(Yg==0 && j== 0){

flag = 1;

if(*(tmpBuffer_data + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(Yg == (bmpHeight - 1) && j == (bmpWidth -1)){

flag = 1;

if(*(tmpBuffer_data - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(Yg == (bmpHeight - 1) && j == 0){
flag = 1;
if(*(tmpBuffer_data + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;

*tmpBuffer_flag = 1;
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if(*(tmpBuffer_data - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0)}{
*(tmpBuffer_label - bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(Yg == (bmpHeight - 1) && flag == 0){

flag = 1;

if(*(tmpBuffer_data - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(j == (bmpWidth - 1) && flag == 0){

flag =1,

if(*(tmpBuffer_data - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;

*tmpBuffer_flag = 1;
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if(j == 0 && flag == 0){

flag = 1;

if(*(tmpBuffer_data + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0){
*(tmpBuffer_label + bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(Yg == 0 && flag == 0){

flag = 1;

if(*(tmpBuffer_data - 1) == 0 && *(tmpBuffer_label - 1) == 0){
*(tmpBuffer_label - 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0}
*(tmpBuffer_label + bmpWidth) = label_num;

*tmpBuffer_flag = 1;

if(flag == 0){

if(*(tmpBuffer_data - 1) == 0 && *(tmpBuffer_label - 1) == 0){
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*(tmpBuffer_label - 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + 1) == 0 && *(tmpBuffer_label + 1) == 0){
*(tmpBuffer_label + 1) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data - bmpWidth) == 0 && *(tmpBuffer_label - bmpWidth) == 0){
*(tmpBuffer_label - bmpWidth) = label_num;
*tmpBuffer_flag = 1;

}

if(*(tmpBuffer_data + bmpWidth) == 0 && *(tmpBuffer_label + bmpWidth) == 0}
*(tmpBuffer_label + bmpWidth) = label_num;

*tmpBuffer_flag = 1;

}
tmpBuffer_label++;

tmpBuffer_data++;

}

__syncthreads();
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