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File Header (BITMAPFILEHEADER)

Bitmap Info. Header (BITMAPINFOHEADER) > Headers of BMP

LUT (RGBQUAD)
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typedef struct tagBITMAPFILEHEADER

{
WORD

DWORD
WORD
WORD
DWORD

bfType;

bfSize;
bfReservedl;
bfReserved2;
bfOffBits;

} BITMAPFILEHEADER;

//
//
//
//
//
//

Specifies the file type
It must be “BM” (4D42)
otelo| 37| (byte)
reserved (24 0)
reserved (24 0)
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typedef
DWORD
LONG
LONG
WORD
WORD
DWORD
DWORD
LONG
LONG
DWORD
DWORD

struct tagBITMAPINFOHEADER {

biSize;

biWidth;
biHeight;
biPlanes;
biBitCount;
biCompression;
biSizeImage;
biXPelsPerMeter;
biYPelsPerMeter;
biClrUsed;
biClrImportant;

} BITMAPINFOHEADER;

//
//
//
//
//
//
//
//
//
//
//
//

RN el 37| (bytes)

HEBO| 7I2 Z0| (pixels)
HEBO| MZ 40| (pixels)
|:||E =7e £ (ol-)kl- 1)

HE=%+ (1,4,8,16,24,32)
== (BI_RGB)

HIO|EHe| A 7| (bytes)
£ (pixels/meter)
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typedef struct tagRGBQUAD

{
BYTE rgbBlue; // B component
BYTE rgbGreen; // G component
BYTE rgbRed; // R component
BYTE rgbReservedl; // reserved

} RGBQUAD;
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>XH2 HYj € (data)

A = data[1][2]

1X} 2l Hi & (data)

A = data[12]




BMP A 57y (2)
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102 x 50 8bit gray-scale image (2, 1) ?
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O HE® HO[H= Lt LhF0AM +EH2 2 BHEE| Y

for(y=0; y<biHeight; y++) {
for(x=0; x<biWidth; x++) {
GrayImg[y][x] = Mem[(biHeight-y-1)*rwsize+x];

0 H|E 50| Ef 0] 2} §2 HHEA| 4 byteso] Hj 22

#define WIDTHBYTES(bits) (((bits)+31)/32*4)
rwsize = WIDTHBYTES(biBitCount*bilWidth);

0f) 7F2Z 0|7t 10201 8bit 12| 0| AH L H A
((8*102)+31)/32%4 = (816+31)/32%4 = 847/32%4 = 26%4 = 104
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2z =Y YMo2 NHIC,

*/
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#tinclude <stdio.h>
#include <windows.h>

#define WIDTHBYTES(bits) (((bits)+31)/32*4)
typedef unsigned char BYTE;

int main() {

FILE *file; //

BITMAPFILEHEADER ht;

BITMAPINFOHEADER hInfo; //

int rwsize, rwsize2;
BYTE *1lpImg;

BYTE *1pOutImg;

int x, y;

file pointer

// Lt EH (bmp file header)

HE®™ ™ES|H (bitmap information header)
// 2tQl B HIO|E== (bytes per a line)

// 2= OO|E ZEQIE (pointer for input image data)

// &3 0| ZQIE (pointer for output image data)




// Y YA T oict
file=fopen ("input.bmp", "rb");
if(file==NULL) {
printf("There is no file!!!\n");
return -1;

}

fread (&hf, sizeof(BITMAPFILEHEADER), 1, file); // I}¥ 3|4 &A=
if(hf.bfType!=0x4D42) // BMP IEOH ('BM') QIX|E =9l
return -1;

fread (&hInfo, sizeof(BITMAPINFOHEADER), 1, file); // HIE® HME {4 A=
printf("Image Size: (%3dx%3d)\n", hInfo.biWidth, hInfo.biHeight);

// 8 bit B|ME gAlOIS QOlzioz HiS
if(hInfo.biBitCount != 8 || hInfo.biClrUsed != @) {
printf("Bad File format!!\n");
return -1;

¥

// 2E=3 HO[HE flet 2tel T HIO|E = Atk
rwsize = WIDTHBYTES(hInfo.biBitCount*hInfo.biWidth); // @2 FAt
rwsize2 = WIDTHBYTES(24*hInfo.biWidth); // =3 gl




fseek (file, hf.bfOffBits, SEEK_SET); // H|EW CO|O|E{7} AlZEl= QX2

// It ZQHE Ol

// &8 EY HOIHE flet HEZ2 &F
lpImg = (BYTE *)malloc(rwsize*hInfo.biHeight);

// B4 EHOEE ¥ Jyo= HE A
fread (lpImg, sizeof(char), rwsize*hInfo.biHeight, file);

fclose (file);

// =8 ¢ HOIHE flet HZ2 &2
1pOutImg = (BYTE *)malloc(rwsize2*hInfo.biHeight);

for(y=0; y<hInfo.biHeight; y++) {
for(x=0; x<hInfo.biWidth; x++) {
1pOutImg[y*rwsize2+3*x+2] 255-1pImg[y*rwsize+x];
1pOutImg[y*rwsize2+3*x+1] 255-1pImg[y*rwsize+x];
1pOutImg[y*rwsize2+3*x+0] 255-1pImg[y*rwsize+x];

/* R */
/* G */
/* B */




// EFZD Zooz Heh FY
hInfo.biBitCount = 24;
hInfo.biSizeImage = rwsize2*hInfo.biHeight;
hInfo.biClrUsed = hInfo.biClrImportant = 0;
hf.bfOffBits = 54; // There is no palette
hf.bfSize = hf.bfOffBits + hInfo.biSizeImage;

o

N

file = fopen("output.bmp"”, "wb");

fwrite (&hf, sizeof(char), sizeof(BITMAPFILEHEADER), file);
fwrite (&hInfo, sizeof(char), sizeof(BITMAPINFOHEADER), file);
fwrite (1lpOutImg, sizeof(char), rwsize2*hInfo.biHeight, file);

fclose(file);

// HE2| S|
free(1lpOutImg);
free(lpImg);

return 0;
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O|7 Ol Mof CHe CH2at 20| 7|58 &Hatstzt.
O EE Zt2} (true color) ZLOHE X| &
23 7t ZBH: 8bit gray-scale, true color images
I O: true color
O QA FHZ AFCHY| 5050 37|9] AZE S 12
Lo 9h|gk 128, ZEl QAL WZHH(255,0,002 AMR
O +48 AAE AUs HAE 4 ALE

Gray-scale image: testG.bmp, TVG.bmp

True color image: test.omp, TV.omp

00 Character Set : HE|H}O|E 2X| £lSt AR
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* File Header (BITMAPFILEHEADER), Bitmap Information Header
(BITMAPINFOHEADER), LUT (RGBQUAD) %! Image DataZ 1A
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3. File Header
« BMP AlEHX} ("BM"), It 37| 5! &
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