[int ABHB_bmp_read_write()]

// 77 A% : charx file_nameZFHAiAH. ERIEHR ZeRed[]1[], gGreen[]1[], eBluel][]1IZ#&i#H

LTRTLEY

/] BHARAHITFAINEF—T U LET

fp = fopen(file_name, “rb”);

// image_buffer® »* £ ) FE{F

Int byte_size = (*width pixel + 3) * *height pixel * 3 + 54; // HEEY EILENY

TEVUNLGWOEORK/AS FELFET

Unsigned charx image_buffer = (unsigned charx)malloc (byte_size);

// Ef&EER % image_buffer(ZiAAAET

fread (image_buffer, sizeof (unsigned char), byte_size, fp);

fclose (fp);

// BITMAP SR XF “BW” #F vy LET

// BT —2 EFTDoffsetZFHmAAAET

/] Ny FYAREHRLET

// Width&xFHwmARAAHFES

// heightZ&AHAHET

/] TERE-YDEY MUERHRAHET

Int color_bit = image_buffer[28] + image_buffer[29] * 256;

if (color_bit == 24) {

// EZtILZEDRGBIEFFHARAHET
for (i =0; i < *height pixel; i++) {
pointer = offset + line * (xheight pixel - (i + 1));
for (j =0; j < *width pixel; j++) {

gBluelil[j] = image_buffer [pointer++];
gGreen[i1[j] = image_buffer [pointer++];
gRed[i]1[j] = image_buffer [pointer++];

]
if (color_bit == 8) {
/] EV9ELNZEDEEFRHAAHET
for (i =0; i < *height pixel; i++) {
pointer = offset + line * (xheight_pixel - (i + 1))}
for (j =0; j < *width pixel; j++) {
gBluelil[j] = image_buffer[pointer];



gGreen[i1[j] = image_buffer[pointer];
gRed[i1[j] = image_buffer[pointer++];

if (color bit == 32) {
/] E9EILNZEDEETRHAAET
for (i =0; i < *height pixel; i++) {
pointer = offset + line * (xheight pixel - (i + 1));
for (j =0; j < *xwidth_pixel; j++) |
gBluelil[j] = image_buffer[pointer++];
gGreen[i][j] = image_buffer [pointer++];
gRed[i][j] = image_buffer[pointer++];

pointer++;

}
// *EVEK
free (image_buffer) ;



[void ABHB_noise_reduction()]
// gRed[l[], gGreen[][]], gBluell[|DHEIEHRIC / 4 XV X7 v a v &2 ET,
/] FEH % gBuff_red[][], gBuff_green[][], gBuff blue[J[JIC&# L T T L £ 3

offset[0] [0] = -1;
=-1;
= -1,

offset[1][0]
offset[2] [0]
offset[3] [0]
offset[4] [0]
offset[5] [0]
offset[6] [0]
offset[7] [0]
for (i =1;

= 0;

=1,
=1,

i < height_pixel - 1;

offset[0][1] = -1; // EL
offset[11[1] = 0; // k
offset[2][1] = 1; // AL
offset[31[1] = -1; /&
offset[4][1] = 1; // B
offset[6][1] = -1; /| ETF
offset[6][1] = 0; /] F
offset[7]1[1] = 1; // BT

i++) |

for (j =1; j < width_pixel = 1; j+) {

value = 0;
for (k =0, k <8; k++) {
value = value + gRed[i + offset[k][0]][j + offset[k][1]];
}
gBuff red[i1[j] = (value + gRed[i][j] * 2) / 10;
value = 0;
for (k =0, k < 8; k++) {
value = value + gGreen[i + offset[k][0]][j + offset[k][1]];
}
gBuff greenl[il[j] = (value + gGreen[il[j] * 2) / 10;
value = 0;
for (k =0; k < 8; k++) {
value = value + gBlue[i + offset[k][0]][j + offset[k][1]];
}
gBuff_bluelil[j] = (value + gBluelil[j] * 2) / 10;



[int ABHB_auto_brightness_adjustment()]
// TClgE#HR % gRed[][], gGreen[][], gBlue[][] & L T,
/] BB DOREERD T A —2IfE-oTHE X a v b7 X+ ERRELL T,
/] FEH % gBuff_red[][], gBuff_green[][], gBuff blue[J[JIC&# L T T L £ 3
[/ TL—=Rr—)LE LI=Eifg Zebray [ [JIZH#M L ET
// percentiEEMY A FTADBEIETT L—RA5—ILEBOHFTYE—2LET
[/ INGA—BEOREEZFz VI LET
// HEEEEDHIESDER M FLEERLET
px|_counter = 0;
for (i =0; i < height_pixel; i++) {
for (j =0; j < width_pixel; j++) {
if (abadj p—>range_low <= gGray[i]l[j] && gGray[i][j] <= abadj p-
>range_high) {
brt_hist[gGray[i][j1]++;

px|_counter++;

}
// BBBWAMShigh_percent%® ES )LEIEL =B85 & Zbrt_max, EELVAEN S low_percent%
DEYEIVEITEL-BAS & Zbrt_minlT4&#HK,
/] ENLDOFHEZEDbrt midé LET
counter = 0;
brt_max = 0;
for (n =255, n> 0, n—) {
counter = counter + brt_hist[n];

if (counter > px|_counter * abadj p->percent_high / 100) {

brt_max = n;
n=0;
}
}
counter = 0;
brt_min = 255;

for (n = 0; n < 256; n++) |{
counter = counter + brt_hist[n];
it (counter > pxl|_counter * abadj p->percent_low / 100) {

brt_min = n;



n = 256;

}
brt_mid = (brt_min + brt_max) / 2;
target_mid = (abadj p->target_high + abadj p->target_low) / 2;
// brt_minMBA% & Ztarget_lowlZ, brt_max®BA% & Ztarget_highlTid K S T5IEMIELFET
contrast_ratio = ((double)abadj p->target_high — (double)abadj p->target_low) /
((double)brt_max — (double)brt_min);
mid_level = (abadj p->target_high - abadj p->target_low) / 2;
for (i =0; i < height_pixel; i++) {
for (j =0; j < width_pixel; j++) {

value = (int) (target_mid + ((double)gGray[i][j] — (double)brt_mid) =*
contrast_ratio) ;

if (value > 255) value = 255;

if (value < 0) value = 0;

gray[i][j]l = value:;

value = (int) (target_mid + ((double)gRed[i][j] - (double)brt_mid) *
contrast_ratio) ;

if (value > 255) wvalue = 255;

if (value < 0) value = 0;

gBuff red[il[j] = value;

value = (int) (target_mid + ((double)gGreen[i][j] — (double)brt_mid) *
contrast_ratio) ;

if (value > 255) value = 255;

if (value < 0) value = 0;

gBuff_green[il[j]l = value;

value = (int) (target_mid + ((double)gBlue[i]1[j] - (double)brt_mid) *
contrast_ratio) ;

if (value > 255) value = 255;

if (value < 0) value =0;

gBuff bluelillj]l = value;



[void ABHB resize small()]
// TG % gRed[][], gGreen[][], gBlue[][] & L T, 51D resize_ratio ICHE>T VYU H
A X, KR E gBuff_red[][], gBuff green[][], gBuff blue[J[IcHil L Tis 7L £ 3
/] VA XEORMEE ) L BERDET
int resize_pixel = resize_ratio;
*resize_height_pixel = (int) (height_pixel / resize_pixel);
*resize_width_pixel = (int) (width_pixel / resize_pixel);
/] mEHHHIEE. BLEGREERLET
start_i = (height pixel % *resize height pixel) / 2;
start_j = (width pixel % *resize width pixel) / 2;

i = start_i;

j = start_j;

/] VA XEDEZEBUFf_xxx[1[1ICEERAAFET

for (resize_i = 0; resize_i < *resize height pixel; resize_i++) {

for (resize_j = 0; resize_j < *resize width pixel; resize_j++) {

value_r = 0;
value_g = 0;
value_b = 0;

for (n = 0; n< resize pixel; nt+) {
for (m=0; m< resize pixel; m++) |
value_r = value_r + (long)gRed[i + nl[j + m];

value_g = value_g + (long) gGreenli + nl[j + m];

value_b = value_b + (long)gBlueli + n][j + m];

]

gBuff_red[resize_il[resize_j] = (unsigned char) (value_r / (resize_pixel
* resize_pixel));

gBuff_green[resize_il[resize_j] = (unsigned char) (value_g /
(resize_pixel * resize_pixel));

gBuff_bluelresize_illresize_jl = (unsigned char) (value_b /
(resize_pixel * resize_pixel));

j =] +resize_pixel;

start_j;

FE S
I

i + resize_pixel;



[int ABHB_rgb_to_hsl()]
// RGB Dfitiz> & HSL OfEIc &L £ 3
// hueZ&fELEYT
if (kgreen > *red && *red >= xblue) {

hue = 60 * (kgreen — *red) / (kgreen — *blue) + 60;

else if (kgreen >= *blue && *blue > *red) {
hue = 60 *x (xblue — *red) / (*green — *xred) + 120;
}
else if (xblue > *green && *green >= *red) {
hue = 60 *x (xblue — *green) / (xblue - *red) + 180;
}
else if (xblue >= xred && *red > *green) {
hue = 60 *x (kxred — *green) / (xblue — *green) + 240;
}
else if (xred > *blue && *blue >= xgreen) {
hue = 60 *x (kred — *blue) / (*¥red — *green) + 300;
}
else if (kred >= xgreen && *green > *blue) {
hue = 60 * (kgreen — *blue) / (xred — *xblue);
}
else {
hue = 0; // *red=kxgreen=xblueMBEFIF0&E LET
}
if (hue >= 360) {
hue = 359; /] BELI0IZEDBENHIDTEDZEEIIE LET
]
*Hue = hue;

// saturationZstELET
if (kred >= *green && *red >= *blue) |

}

else

else

Bmax = *red;

it (kgreen >= *blue) {

Bmax = *green;

{



Bmax = *blue;

}

if (kred <= *green && *red <= *blue) {
Bmin = *red;

}

else if (kgreen <= *blue) {

Bmin = *green;

}

else |

Bmin = *blue;

}

if Bmax == 0 || (256 - abs(Bmax + Bmin - 256)) == 0) {
saturation = 0;

}

else |
saturation = Bmax - Bmin; // BA#HETIV
if (saturation > 255) {

saturation = 255;

}

*Saturation = saturation;

// brightness#st&ELEY

*Br ightness = (Bmax + Bmin) / 2; // HSLA#E/MH$#EETIL

// xyzIZE#LET  (x, y)=(256, 0) Zhue=0° &L T. BEtEIYICHF K -FLLET

*x = double(saturation) * cos(hue * PAI / 180.0);
*y = —double (saturation) * sin(hue * PAl / 180.0);
*7 = #Brightness;



[int ABHB_roughness_analysis()]
// TG ®R % gRed[][], gGreen[][], gBlue[l[]& LT, BlIE D ¥ T X — ZREIEAERICHE -
THIHT (YAvn) BeflEtl £5
// ¥eE Ent-#EDvalues 0Ll kDB EegBuff_blue[][1=value® E4 )L, valueA EDIED L
2EV L ERRIC
/] TU—=RT—IVER NS LEERLET
// stepTHRESN-HEZIDDRSETIEARADE Y L TEHETHEHLET
int counter = 0;
for (i = top; i <= bottom - step; i = i + step) {
for (j = left; j <= right - step; j = j + step) {
if (eBuff_blueli]l[j] == value || value < 0) {

int red_ave = 0;

int green_ave = 0;

int blue_ave = 0;

int ave_counter = 0;

for (ii =1i; ii < i + step; ii++) {

for (jj =J: ji <J+ step; jj++) {
if (gBuff_blueliilljj]l == value || value < 0)

red_ave = red_ave + gRed[iil[jjl;

green_ave = green_ave +
gGreenliilljjl;

blue_ave = blue_ave + gBlueliil[jj]l;

ave_counter++;

}
if (0 < ave_counter) {
red_ave = red_ave / ave_counter;
green_ave = green_ave / ave_counter;
blue_ave = blue_ave / ave_counter;
hist[(red_ave + green_ave + blue_ave) / 3]++;

counter++;



}
/] BERTIEESINLLE®D ow brt, mid_brt, high brtZ##E&KICEZTANET
int k;
if (0 < counter) {
for (k = 0; k < 256, k++) |
hist[k] = hist[k] * 1000 / counter;

}

int low_value = roughness_p—->low_percent * 10;

int mid_value = roughness_p->mid_percent * 10;

int hist_value = 0;
for (k = 0; k < 256; k++) {
hist_value = hist_value + hist[k];
if (roughness p—>low_brt == -1 && low_value <= hist_value) {
roughness_p->low_brt = k;
}
if (roughness p->mid_brt == -1 && mid_value <= hist_value) {
roughness_p->mid_brt = k;

}
int high_value = (100 - roughness_p—->high_percent) * 10;
hist_value = 0;
for (k = 255; 0 <= k; k—) {
hist_value = hist_value + hist[k];
if (roughness_p->high_brt == -1 & high_value <= hist_value) {
roughness_p->high_brt = k;



[int ABHB_edge_mapping()]
// TG % gGray[][] & L T, 5IETIRIE L 7= diff_distance, brt_diff sh i -0 THfE
JiE X OB AZ W ZE e e 7 2D 2 B 21T,
/] Ty IEGDE 7 kN D gBuff bluel][]=value ic L T T L £3
for (i = diff _distance; i < height pixel - diff_distance; i++) {
for (j = diff_distance; j < width_pixel — diff_distance; j++) {
int diff = abs((gGray[i - diff_distance][j] - gGray[il[j]) -
(gGray[il[j] - gGray[i + diff _distance]l[j1));
if (brt_diff_sh <= diff) {
gBuff_bluelil[j] = value;
}
diff = abs((gGray[i][j - diff distance] - gGray[i1[j]) - (gGray[il[j] -
gGray[i][j + diff distancel));
if (brt_diff sh <= diff) {
gBuff_bluelil[j] = value;



[int ABHB area_trace()]
// gBuff_blue[][1=255 DD & EERAEHD v 27 & VRS (x, y) % (j_start, i_start) & L 72354,
/] ZDYOINEZIER FL—R L EF

offset[0][0] = -1; offset[0][1] = 0; // E
offset[11[0] = 0; offset[11[1] = 1, // A
offset[2][0] = 1; offset[2][1] = 0; // R
offset[31[0] = 0, offset[31[1] = -1, /] &
offset[4][0] = -1; offset[4][1] = 0; //
offset[51[0] = 0; offset[51[1] = 1, // B
offset[6][0] = 1; offset[6][1] = 0; // T
offset[71[0] = 0; offset[71[1] = -1, /] &

// T)THEEONBADE I ILEFL—RLET
Int continue_flag = 1;
while (continue_flag == 1) {
// FL—RLIzEY /LDgArea_redz&255(2tv FLET
gBuff red[i_trace][j_trace] = 255;
/] FL—REIOEEASEHEYDEFEEDEI LT, TL—DEIEILEFELE

-
m = m_before;
find_n = 0;
for (n =1, n<5; n++) |

// BREEADH. FELET
if (0 <= i_trace + offset[m + n][0] && i_trace + offset[m + n][0] <
gHeight & & 0 <= j_trace + offset[m + n][1] && j_trace + offset[m + n][1] < gWidth) {
/] TW—DETRIHBREON o= ZDMEBERIEL TIL—T &R
TF9
if (gBuff blueli_trace + offset[m + n][0]][j_trace + offset[m
+ n][1]1] == 255) {
find_n = n;

n=>5

1
/] TIL—DEIILARDIMN--1EE.
if (0 < find_n) {
/] FOEZEILNRRE—FEYEILIZ—HLI-BA.



if (i_trace + offset[m + find_n][0] == i_start && j_trace + offset[m +
find_n][1] == j_start) {
/] EDFL—REVEILERBOEY L BERZET
/] MEORSETUTHOEY CILBDEHRICESTHEDHER
[TLFET
if (condition_func(top, bottom, left, right, trace_counter,

px|_counter) == 1) {

area_info[*area_info counter][0] = 0;

area_info[*area_info counter][1] = trace_counter;

area_info[*area info counter][2] = i_start;
area_info[*area_info_counter][3] = j_start;
area_info[*area_info_counter][4] = top;
area_info[*area_info_counter][5] = bottom;
area_info[*area_info_counter][6] = left;
area_info[*area_info_counter][7] = right;

(xarea_info_counter) ++;
If (xarea_info_counter >= area_info_counter_max)
*area_info_counter = area_info_counter_max - 1;
}
/] FL—REERTLET
continue_flag = 0;
}
/| FDETEILDREZ—FEVEILE—BLEMGE
else |
/| RDEL—ADADEREZITVEYT
i_trace = i_trace + offset[m + find_n][0];
j_trace = j_trace + offset[m + find_n][1];
m_before = (m + find_n + 2) % 4;

]
/] ZEEEHOEY CILAR OIS NG5G, FL—REHFIELFET
else {

continue_flag = 0;



[int ABHB sort_effective area_info()]

// area_info[|[0] 3B DfED ) TIE#HEZ 7V 7 LT, A& ) 7IHERZTZEL TOH
ObRBFLAEBLET

for (n = 0; n < *area_info_counter; n++) {

if (area_info[n][0] < 0) {
for m=n+1; m< *area_info_counter; m++) {
for (k = 0; k < 13; k++) {
area_infolm - 11[k] = area_info[m] [k];

}
n—;

(xarea_info_counter)—;



[int ABHB_scratch_mapping()]
[/ ZIEFEEDOHZ X oFHICHEN S By (AW F4 vikovserz~wy v/ LE
+
int edge_margin = scratch_p. distance + scratch p.offset_s + 1;
for (i = edge_margin; i < height_pixel - edge_margin; i++) {
for (j = edge_margin; j < width_pixel - edge_margin; j++) {
/] —EDRHLIZEDHEEDEV L ERRELET
if (scratch_p.target_brt_min <= gGray[i][j] && gGray[i]l[j] <=
scratch_p. target_brt_max) {
if (scratch p.mode / 10 == 1) {
// MEFRERELFET
int brt_center = 0;

for (k = —scratch_p.offset_c; k <= scratch_p.offset_c;

k++) |
=i+ k;
ii = b
brt_center = brt_center + gGray[iill[jj]l;
}
brt_center = brt_center / (scratch p.offset ¢ * 2 +
D
int brt_sidel = 0;
for (k = —scratch_p.offset_s; k <= scratch p.offset_s;
k++) |
ii =i - scratch p.distance + k;
i = J;
brt_sidel = brt_sidel + gGray[iill[jj]l;
}
brt_sidel = brt_sidel / (scratch p.offset_s * 2 + 1);
int brt_side2 = 0;
for (k = -scratch_p.offset_s; k <= scratch_p.offset_s;
k++) |

i i + scratch_p.distance + k;
=1
brt_side2 = brt_side2 + gGray[iilljjl;
}

brt_side2 = brt_side2 / (scratch_p.offset_s * 2 + 1);



if (scratch_p.side_brt_min < brt_sidel &&
scratch_p.side_brt_min < brt_side2 && brt_sidel < scratch_p.side_brt_max && brt_side2 <
scratch p.side_brt_max) {
if (abs(brt_sidel - brt_side2) <
scratch p.side_diff_sh) {
/] BHREWNEE
if (scratch p.brt_diff_sh < 0) {
if
(abs (scratch_p.brt_diff_sh) < brt_sidel - brt_center && abs(scratch p.brt_diff_sh) <
brt_side2 — brt_center) {
gBuff bluelill[j] =

value;

}
// ERAEWNES
else |
if
(abs (scratch_p.brt_diff_sh) < brt_center — brt_sidel && abs(scratch p.brt_diff_sh) <
brt_center - brt_side2) {
gBuff bluelill[j] =

value;

}
if (scratch_p.mode % 10 == 1) {
// EAREFzYv I LET



[int ABHB_joint_near_pixel()]
/] feEER D, FEELZHRICIEE L2 7 e VLI T Clg+ s v 7 e rmlL 28T 4
if (direction % 10 == 1) {
/] EHERERELET
for (i =0; i < height pixel; i++) {
for (j =1; j < width_pixel; j++) {
if (gBuff blueli]lj - 1] == 0 && gBuff blue[il[j] == value) {
counter = 0;
o=,
ji=i-n
while (1 <= jj && gBuff_bluelii]l[jj] == 0 && counter <
joint_length) {
ji—
counter++;
}
if (counter < joint_length) {
for (jj=j -1, jj>]j—-1-counter; jj—)

gBuff_blueliilljj]l = value;

}

if ((direction / 10) % 10 == 1) {
/] HEAMERELES

}

if ((direction / 100) % 10 == 1) {
/] BTFHAYFEERELES

}

if ((direction / 1000) % 10 == 1) {
/] BENYFEERELES



[int ABHB_clear_continue_pixel()]
/] HEERlD . BE L2 HAICIEE Lz 2 e A BT Cllli T e 2 ek 2 Y 7 LET
if (direction % 10 == 1) {
/] EHERERELET
for (i =0; i < height pixel; i++) {
for (j =1; j < width_pixel; j++) {
if (gBuff blueli]lj - 1] == value && gBuff bluelil[j] == 0) {
counter = 0;
=i
ji=j-1
while (1 <= jj && gBuff_bluelii]l[jj]l == value &&
counter <= clear_length) {
ji—=
counter++;
}
if (counter <= clear_length) {
for (jj=j -1, ]jj>]j—-1-counter; jj—)

gBuff blueliilljj]l = 0;

}

if ((direction / 10) % 10 == 1) {
/] HEAMERELES

}

if ((direction / 100) % 10 == 1) {
// BTFHNYFEERELES

}

if ((direction / 1000) % 10 == 1) {
/] BENYFEEREBELES



