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recognize_camera_work.c H AT T~ DHERTD
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sprintf (fname, "/raidb-5/miyazaki/Ys.rppm", filename);

if ((fp = fopen(fname, "rb")) == NULL){
printf ("Cannot open file.\n"i);
exit(0);

}
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sprintf (fname, "Imagedata/PPM/Ys.rppm", filename);
if((fp = fopen(fname, "wb")) == NULL){
fprintf (stderr, "cannot open file: %s\n", fname);
exit (0);
}
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Filename (read) ?
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Filename (read) ? samplelQ0
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#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "params.h*

line_symmetry(image_r_in, image_g_in, image_b_in,
image_r_out, image_g_out, image_b_out)

unsigned char image_r_in[Y_SIZE] [X_SIZE]; ARV Ny
unsigned char image_g_in[Y_SIZE] (X_SIZE]}; AR NVINRIA
unsigned char image_b_in{Y_SIZE] [X_SIZE]; VAR NVIR IR
unsigned char image_r_out[Y_SIZE] [X_SIZE]; /* ANIIRES

i
unsigned char image_g_out(Y_SIZE] [X_SIZE); /* I /J)hi{%
i

unsigned char image_b_out(Y_SIZE] [X_SIZE]; /* J) i 1%
{
int 1i,7,k;
for(i = 0; i < Y_SIZE; i++){
for{j = 0; j < X_SIZE; j++){
image_rxr_out{i] [j] = image_r_in{i)[X_SIZE - ji;
image_g_out[i] [j] = image_g_in{i) [X_SIZE - j];
image_b_out[i] [j] = image_b_in{i) (X_SIZE - j];
)
}
}
JF e e e e e */
/* [ WL D AN R R (i ) */
/o e e */

kaityoudo{image_r_in, image_g_in, image_b_in,
image_r_out, image_g_out, image_b_out, number)

unsigned char image_r_in{Y_SIZE] [X_SIZE]; ARV B SRE DR,
unsigned char image_g_in{Y_SIZE] [X_SIZE]; /v NTIiAE (ER) +/
unsigned char image_b_in[Y_SIZE) [X_SIZE]; /e RNFTMiAR (TF) */
unsigned char image_r_out(Y_SIZE] [X_SIZE]; s A miAE (k) o+
unsigned char image_g_out{Y_SIZE} [X_SIZE]; 7 AW Jp g (kk) =/
unsigned char image_b_out[Y_SIZE] [X_SIZE]; s M migg (iF) o+
int number ; /e TR </
{
int i,3;

for(i = 0; i < Y_SIZE; i++){
for(j = 0; j < X_SIZE; j++){
if({image_r_in(i] (j] % number)} >= {(number / 2)){
image_r_out{il{j] =
(unsigned char) ((({int) (image_r_in(i](j] / number) + 1} * number);
)
else({
image_r_out[i] [j] =
(unsigned char) ({(int) (image_r_in[i][j] / number) * number);
)
if((image_g_in([i]){j] % number) >= (number / 2))}({
image_g_out{il [j] =

(unsigned char) (({int) (image_g_in{i]J[j] / number) + 1) * number);
}
else(
image_g_out([i] [j] =
{unsigned char) ((int) (image_g_in[i][j] / number) * number);

)
if ((image_b_in{i]l{j] % number) >= {number / 2)){
image_b_out{i][j] =
(unsigned char) ({(int) (image_b_in([i}(j) / number} + 1) * number);
}

else(

Feb 25 1998 20:49

mirror_col.c Page 2

image_|

b_out{i] (3]

{unsigned char}

(

{int) {(image_b_in[i} (j]

/

number) * number);

complementary_color (image_r_in, image_g_in, image_b_in,
image_g_out, image_b_out)
char image_r_in[Y_SIZE} [X_SIZE];
char image_g_in[Y_SIZE] (X_SIZE]:
char image_b_in[Y_SIZE} (X_SIZE]
char image_r_out{Y_SIZE] [X_SIZE];
char image_g_out{Y_SIZE] [X_SIZE];
char image_b_out{Y_SIZE] [X_SIZE]:;

{

mirror{image_r_in,

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

int 1i,7;

image_r_out,

for{(i = 0; i < Y_SIZE; i++){
for(j = 0; 3 < X_SIZE; j++){(
image_r_out[i] [j] = HIGH - image_r_in(i](j];
image_g_out([i] [j] = HIGH - image_g_in[i](3];
image_b_out[i} [j] = HIGH - image_b_in([i](j);
}
)
___________________________________________________________________________ */
ryni g e

image_r_out,

image_g_in, image_b_in,

image_g_out, image_b_out, mode)
char image_r_in[Y_SIZE) {X_SIZE];
char image_g_in(Y_SIZE] [X_SIZE];
char image_b_in[Y_SIZE] [X_SIZE];
char image_r_out[Y_SIZE) [X_SIZE];
char image_g_out[Y_SIZE} [X_SIZE];
char image_b_out [Y_SIZE] [X_SIZE);

i++) ¢

0; j <= X_SIZE/2; j++)(

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
int mode;
int i,3j;
if (mode == 1){
for(i = 0: i < Y_SIZE;
for(j =
image_r_out{i) (j]
image_g_out (i} (]}
image_b_out{i] [j)
}
for(j = X_SIZE/2 + 1
image_r_out (i} [j]
image_g_out (i)} [j]
image_b_out[i} [j]
}
}
}
if (mode == 2){
for{i = 0; 1 < Y_SIZE;
for{j = X_SIZE/2 - 1

image_r_out[i][j]
image_g_out([i] [3]
image_b_out[i}[3]

[T

LI | I

image_r_in(i} (3};
image_g_in[i](31:
image_b_in[i] (j);

j < X_SIZE; j++)(

image_r_in[i] [X_SIZE
image_g_in[i] [X_SIZE
image_b_in[i] [X_SIZE

i++){

jo>= 0; 3--)¢
image_r_in{i) [X_SIZE
image_g_in{i] [X_SIZE
image_b_in[i] [X_SIZE

/>
/*
s
/*
/*
/>
/*

\
/NI mi% */
AR NVIRLEI] */
ARV NPINL LY */
AR VN RYY */
VAR IRTRIS */
VAN s N Rt */
*/
AT () =/
ADLWAG (fk)
AL wide () o=/
ey wifg (a3) */
AJTW g (AR
W mg (3F) »/
EIR /N T /AR A AP N
3l
i
3l
il
il
3l
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)

/*

for(j = X_SIZE/2; j
image_r_out[i] [J]
image_g_out[i] [j]
image_b_out{i] (]}

#define RANDOMIZE ()
#define RANDOM (x)

speck_picture(image_r_in,
image_x_out,
unsigned char
unsigned char
unsigned char
unsigned char

X_SIZE; j++){

image_x_in[i]{j1;
image_g_in{il{jl;
image_b_in[i]} [3};

wou A

mosaic(image_r_in, image_g_in, image_b_in,
image_xr_out, image_g_out, image_b_out, size)
unsigned char image_r_ in{Y_SIZE] [X_SIZE]}; 7+ AN F %
unsigned char image_g_in[Y_SIZE] [X_SIZE]; AP NI
unsigned char image_b_in[Y_SIZE] [X_SIZE]; /* ANJIW AR
unsigned char image_x_out[Y_SIZE][X_SIZE]; /* W) R
unsigned char image_g_out([Y_SIZE] [X_SIZE]; 7+ 77 %
unsigned char image_b_out[Y_SIZE) [X_SIZE); 7+ 37y i g
int size;
{
int i,3,k,1;
int sum_x, sum g, sum b, div:
div = size * size;
for(i = 0; i < Y_SIZE; i += size){
for(j = 0; § < X_SIZE; j += size){
sum_r = 0; sum_g = 0; sum b = 0;
for{k = 0; k < size; k++){
for(l = 0; 1 < size; l++){

iE(({i + k) < Y_SIZE} [] ((j + 1) < X_SIZE))({
sum_r += image_r_infi + k] {[j + 11;
sum_g += image_g_inf{i + k1({j + 1];
sum_b += image_b_in{i + kI[j + 11:

}

}
}
sum_r /= div; sum_g /= div; sum_b /= div;
for(k = 0; k < size; k++){

for(l = 0; 1 < size; 1l++}(

IE({{1 + k} < Y_STIZE} || ((j + 1} < X_SIZE}}{
image_r_out[i + k]1{j + 11 = (unsigned char) sum_r;
image_g_out{i + kl[j + 1] = (unsigned char) sum_g;
image_b_out[i + k][j + 1] = (unsigned char) sum_b:

}

}
}
)
}
}

srand( (unsigned int)
(rand() % (x))

time (NULL})

image_g_in, image_b_in,

image_g_out, image_b_out, number)
image_r_in[Y_SIZE] [X_SIZE]}; /* AN %
image_g_in{Y_SIZE} [X_SIZE]; /* ANJImiig
image_b_in(Y_SIZE] [X_SIZE]; /* ANJIT A%
image_r_out[Y_SIZE} [X_SIZE]; 7* B &

*/
*/
*/
*/
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unsigned char image_g_out[Y_ SIZE] [X_SIZE]; 7 Wi AE (RR) s
unsigned char image_b_out[Y_SIZE] {X_SIZE]; 7* A EiAE () +/
int number; IARR-N2k - SV}

{

int i,3;
int x_point, y_point;
for(i = 0; i < Y_SIZE; i++){
for{j = 0; j < X_SIZE; j++){
image_r_out{i] [j] = 0;
image_g_out[i) {j] = 0;
image_b_out[i]l [j] = 0;
}
}
for(i = 0; i < number; i++){
x_point = RANDOM(X_SIZE};
y_point = RANDOM(Y_SIZE);
speck_picture_sub{image_x_in, image_x_out, x_point, y_point);
speck_picture_sub(image_g_in, image_g_out, x_point, y_point);
speck_picture_sub(image_b_in, image_b_out, x_point, y_point};
}

}

/r HESPMALMBCDBEHROA L 2 DOFHMTH L ~/

speck_picture_sub{image_in, image_out, x_point, y_point)

unsigned char image_in[Y_SIZE][X_SIZE}; J* NI *s

unsigned char image_out(Y_SIZE] {X_SIZE]; /e W </
int x_point; /* xPLi +/
int y_point; /* vy */

int i,7.k;

int pick_pixel{13]:

int sum;

/* AW A S
pick_pixel [0]
pick_pixel[1]
pick _pixel([2]
pick_pixel(3]
pick_pixell4d]
pick_pixel[5]
pick _pixel{6}
pick_pixel[7]
pick_pixel[8]
pick_pixel([9]
pick_pixel{l0]
pick_pixel (111
pick_pixel[12}

(BBEZ L) OREMeIh iy «/
image_in{y_point - 2] {x_point];
image_in[y_point + 2] [x_point];
image_in[y_point] [x_point - 2];
image_in[y_point] [x_point + 2};
image_in{y_point - 1} ({x_point - 1];
image_in{y_point - 1] {x_point];
image_in[y_point - 1] [x_point + 1];
image_inly_point]} [x_point - 1];
image_in{y_point] {x_point];
image_in[y_point] [x_point + 1];
image_in{y_point + 1][x_point - 1];
image_in[y_point + 1] [x_point];
image_in([y_point + 1] [x_point + 11;

/* THRiERD D =

LU L 1 { S | I I L | I

sum = 0;

for(k = 0; k < 13; k++)(
sum += pick_pixel{k];

}

sum /= 13;

if((sum * 1.1) < LEVEL) {
image_out [y_point - 2} [x_point] =
image_out{y_point + 2] {x point]
image_out[y_point} [x_point - 2}
image_out [y_point] [x_point + 2]
= (unsigned char) (sum * 1.1);

non

}
else(
image_out [y_point - 2]{x_point] =

mirror_col.c
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image_out|y_point + 2] {[x_point] =
image_out[y_point]) {¥_point - 2] =
image_out|y_point] {x_point + 2]
= HIGH;
}
image_out (y_point - 1] [x_point -1} =
image_out[y_point - 1} [x_point] =
image_out [y_point] [x_point - 1) =
image_out [y_point] [x_point + 1}
= image_out([y_point + 1) [x_point - 1]
image_out{y_point + 1] ([x_point] =
image_out{y_point + 1}{x_point + 1]
image_out [y_point] {x_point] =

=(unsigned char)
(unsigned char)

sum;
(sum / 1.1);

image_g_in,

speck_picture2 {image_r_in,

image_b_in,

image_r_out, image_g_out, image_b_out, number)

unsigned char image_r_in{Y_SIZE} (X_SIZE]; ARDNVIRE I, DI
unsigned char image_g_in{Y_SIZE] [X_SIZE]; VAR NYIR RG-SR
unsigned char image_b_in{Y_SIZE] [X_SIZE]; sx NI iifg (3 o+
unsigned char image_r_out(Y_SIZE] [X_SIZE); 7 AN () xy
unsigned char image_g_out[Y_SIZE] [X_SIZE]; FARNIIVIRRYINE = SRR
unsigned char image_b_out[Y_SIZE] [X_SIZE); s+ e () s
int number ; VARNENOR SRy

int i,3,m;

int x_point, y_point;
for(i = 0; 1 < Y_SIZE; i++){
for(j = 0; j < X_SIZE; j++)(
image_r_out(i] (3] :

0;

image_g_out (i) [3] =
image_b_out[il[j] =
}
}

for{i = 0; i < number; i++){
x_point = RANDOM(X_SIZE);
y_point = RANDOM(Y_SIZE};
image_r_out [y_point] [x_point]
image_g_out [y_point] {x_point}
image_b_out[y_point] [x_point} =

image_r_in[y_point] [x_point];
image_g_in[y_point] [x_point};
image_b_in(y_point] [x_point];

non

mirror_col.c
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#define X _SIZE_EXT 256 /* MEOMITOKRESUDLETHRAD2OXREF0H «/
#define Y_SIZE_EXT 128 /+* BEDHGTMOKESULTRAD2DREF DY +/

#define X_SIZE_PWR 8 /* X_SIZE_EXT = 2 **.X SIZE_PWR */
#define Y_SIZE_PWR 7 /* Y_SIZE_EXT = 2 ** Y_SIZE_PWR */
#define BIT 8 /x WFEDY v R R+
#define HIGH 255 £ SRR AL */
#define LOW 0 7% TR /N R BE il
#define MAX_TAP 64 /* 74;1«7@1‘1*&7 v 7 (RT, TR L b))
#define GRAY 1 /* {~/7n~%‘:—l~' */
#define COLOR 2 /* T —F—F */
/* ppmMj 14\5’4 ARy

#define IN 1 /7 NNWMEMY 4 ¥ Ry «/
#define OUT 2 /WD Y o ‘/ K */
#define WORK 3 /* T =7 WiENTA Y */
#define MAXSIZE 3000
¥ o e e e hy
/* IMAGE #f %5 h @ 5 j */
/* ___________________________________________________________________________ */
typedef struct img {

char type; /* Mg s 47 */

unsigned int xsize; /* x4 X »/
unsigned int ysize; /* yH 4 X =y
unsigned int depth;

unsigned char *rdata; AR % Y

unsigned char *gdata; /* g s */

unsigned char *bdata; /* BRI */
)} IMAGE;

params.h
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "params.h"
#include "recognize.h"
/o 7y 2B ORENEITN T
/* #define PRACTICABLE_BLOCK */
main(arge, argv)
int argc;
char *argvl[};
(
static int command = -1; /¥ A a—TO» K *y
char source([80]; /Y AT T AN vy
char destin[80]; /M BT T AN
char fname[80]; I AT AN (7T L—nLEHio &) 2/
char c[50]; ARV =RV E U F & S N NI ke Red gl N | BV
char pro_standstill_fname[80); /* A% ¥ FXXN T A~ S5 7 7140 */
char pro_pan_fname{80); VERRARV AR AP IR 3 A A G
char pro_zoom_fname (801 ; /x R—L)NSG A —FHWNT 7 AL */
char rec_work_fname{80] ; /2 AAT T EMT T AN *y
char fname_current [80], fname_past(80]1; /* AT, ML OWIET7 7 4 */
char frame_num[80]; /x 7 L= L oxy
int i, 3, k;
int n; o WHREI) Y 4 2 K DR vy
int block_number_x; (v Ty 7O (i) xy
int block_number_y; [ 7 a7 O (ylilig) «/
int init_display_flag; [ FAAT VL ADUMIL T 2y 2757 vy
int ser_flag;
IMAGE data; (2 T T AN RKERALN T - .y
int start_frame, end_frame; /* Hoahtr 7 b — A (W E R ~/
int interval_frame; I ARG T L L DRI
unsigned char *image_in[3}; VAW NI B3 VR Y]
unsigned char *image_out[31; /* B Wi{&aty) ~»/

unsigned char *image_work[3];
char *Vx;
char *vy;

double v_average;
double *v_angle;
double angle_average;

/*

/*
/*

double angle_standard_deviation;

int camera_work_cur;

int camera_work_pas;

int count;

int max;

int wvalue[MAXSIZE]; /
int position_x{MAXSIZE};

int position_y[MAXSIZE];

FILE *fp;

FILE *probability_standsti
FILE *probability_pan;
FILE *probability_zoom;
FILE *recognize_work;

i WA -/
block_number_x = 45;
block_number_y = 30;
init_display_flag = 0;

sprintf (source, "%s", “sample”
start_frame = 0;

end_frame = 100;

# A=A v Ty b

11;

)

7 -7 W RS </

iy &~ PO x K v/
&~ MVoyikis «/

/v B ESNT R VDA~
/v @i E N7 Loy ey
AR URIE2N IR TR
/e SN O BEAA S -y
I A TT = (BT L= L) vy
/v B AT T = (7 b= L) */
/r h KRR o By
AR AVN2N N
AL B D e NI A v/
W (xMERE) +/
i (yHEED) o+

1o BRI A O
/% bk A BE A o A

/* BAHBINT T ANKAL vy *y

/* 4 T A= MBNEA Ly -y

[P SN TG A= S W EA vy o«
- A
2

/* X — B RA ¥y«
I B AT T = s W INEA vy xy
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interval_frame = 2;
camera_work_pas = -1 ;

ARRAT I A A A o [ )
if{argc > 1){
for(i = 1; i < argc; i++){
if(argvii) (0] == '-")(

switch(argv[i] [1]1){

cane ‘f{’:
sscanf (argv(i+l]), *%s*, source):
14+
break;

case 's':
sscanf {argv[i+l], "%d", &start_frame);
i++;
break:;

case ‘e’:
sscanf (argv{i+l], "%d", &end_frame);
it+;
break;

case ‘1i':
sscanf (argv([i+l]), "%d", &interval_frame):
i++;
break;

case ‘h’:
printf{"Recognize Camera Work from Video\n"}):
printf{"CVideo -> print Menu");
printf("CVideo -option value\n"};
printf("-£f filename read filename\n");
printf{"-s number start frame number\n");
printf(*-e number end frame number\n");
printf("-i number interval value\n"):
printf({"-h help\n");
exit(0);

)

I BT AV F — T oy
sprintf (pro_standstill_fname,
"Imagedata/Framedata/%s_standstill_%d_%d_%d.data",
source, start_frame, end_frame, interval_frame);
if {{probability_standstill = fopen{pro_standstill_fname, “wb"}) =
fprintf (stderr, "cannot open file: %s\n", pro_standstill_fname)
exit(0);
}
sprintf (pro_pan_fname, "Imagedata/Framedata/%s_pan_%d_%d_%d.data",
source, start_frame, end_frame, interval_frame};

= NULL) {

if { (probability_pan = fopen{pro_pan_£fname, "wb")) == NULL) {
fprintf(stderr, "cannot open file: %s\n", pro_pan_fname);
exit (0}

}

sprintf {pro_zoom_£fname, "Imagedata/Framedata/%s_zoom_%d_%d_%d.data",
source, start_frame, end_frame, interval_frame):;

if ({probability_ zoom = fopen(pro_zoom_fname, "wb")) == NULL) {
fprintf (stderr, "cannot open file: %s\n®, pro_zoom_fname);
exit (0);

}
sprintf (rec_work_fname, "Imagedata/Framedata/%s_work_%d_%d_%d.data"
source, start_frame, end_frame, interval_frame};

if((recognize_work = fopen(rec_work_fname, "wb”"}) == NULL) {
fprintf (stderr, “"cannot open file: %s\n", rec_work_fname);
exit(0);

)
sprintf (fname, "Imagedata/Framedata/%s_%d_%d_%d.data",
source, start_frame, end_frame, interval_frame);
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if((fp = fopen (fname,
fprintf {stderr,
exit(0);

*wb"}} == NULL] {
"cannot open file: %$s\n", fname);

}

for(j = start_frame; j <= (end_frame - interval_frame};
j += interval_frame) {
/I BAED 7 V- AW OFHR R~/
sprintf (fname_current, "%s%d", source, j + interval_frame);
read_image_ppm{fname_current, &data):

[ FAAT VA DML~/
if (init_display_flag == 0){
color_image_init (image_in, image_out, image_work,
data.xsize, data.ysize);
init_display_flag = 1;
}

color_image_read(data, image_in};

i BEOT V- LU EDOFRKR 2
sprintf (fname_past, "%s%d", source, Jj);
read_image_ppm(fname_past, &data) ;
color_image_read(data, image_work);

[ WUBRTEGR ~/
vx = {(char *) malloc(({size_t) block number_x * block_number_y};
vy = {char *) malloc({size_t) block_number_x * block_number_y);
if (vx == NULL || vy == NULL) {

printf ("Memory not enough. \n");

exit(-1});
}
v_angle =
{double *}malloc{block_number x * block _number_y * sizeof (double});
if (v_angle == NULL) {
printf ("Memory not enough for v_angle. \n");
exit(0);
}
printf (" IN: Current frame %s. \n", fname_current);
printf {* WORK : Previous frame %s. \n\n"', fname_past);

[ WERT PMERD D+

draw_mvec{image_in, image_work, image_out,
data.xsize, data.ysize, vx, vy,
block_number_x, block_number_y);

/T ESRY P02 FHPY, MIE, MEFY., MEOFERELTRD D +/
power_average_motion_vector(vx, vy, block_number_x, block_number_y,
&v_average) ;
angle_motion_vector (vx, vy, block number_x, block _number_y, v_angle);
average_angle_motion_vector(v_angle, block_number_x, block_number_y,
&angle_average) ;
standard_deviation_angle_motion_vector(v_angle, angle_average,
block_number_x, block_number_y,
&angle_standard_deviation};

/* HERZIPALDIACERICEIY, XEORKfizRD D «/
find_point_intersection_max{vx, vy, data.xsize, data.ysize,
block_number_x, block_number_y, &max,
position_x, position_y, &count};
printf("count $d\n", count);
for(i = 0; i < count; i++}{
find_value_position(vx, vy, data.xsize, data.ysize, block_number_x,
block_number_y, position_x[i], position_y{i],
&valuelil);
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3
[N TA—FNEN ARAT Y- HET S

recognize_camera_work{v_average, angle_average,

angle_standard_deviation, max, position_x,
position_y, value, count, data.xsize,

data.ysize, &camera_work_cur);

[ EROT ANl
fprintf (fp, “#####4¥ %s -
fprintf (fp, "vx_average : %1f\n", v_average);
fprintf {fp, "angle_average $1f\n", angle_average);
fprintf (fp, "angle_standard_deviation $1f\n",
angle_standard_deviation) ;

fprintf (fp, "Max Value $d\n", max);
for(i = 0; 1 < count; i++){

fprintf(fp, "Position X,y %d %d\n-",

position_x(i}], position_y{i]});
fprintf (fp, "Value $d\n\n", value{i]);

$s #######\n", fname_past,

}
if(camera_work_cur != camera_work_pas) {
if {camera_work_cur & STANDSTILL) {
fprintf (fp, "Camera_Work StandStill\n*};
fprintf (recognize_work, "$d\n\tStandStill\n",j);
}
if (camera_work_cur == NO_RECOGNIZE) {
fprintf (fp, "Camera_work No Recognize\n");
fprintf(recognize_work, "$d\n\tNo Recognize\n",j);
}
if (camera_work_cur & PAN_UP) {
fprintf (fp, “Camera_work Pan Up\n"};
fprintf (recognize_work, "%d\n\tPan Up\n*,j):
) :
if (camera_work_cur & PAN_DOWN) {
fprintf(fp, “Camera_work : Pan Down\n");
fprintf {recognize_work, "%d\n\tPan Down\n",3j);
}
if (camera_work_cur & PAN_RIGHT) {
fprintf {fp, "Camera_work Pan Right\n"};
fprintf (recognize_work, "$d\n\tPan Right\n*,j};
}
if {camera_work_cur & PAN_LEFT) {
fprintf (fp, “Camera_work Pan Left\n");
fprintf (recognize_work, "%d\n\tPan Left\n",j);
}
if (camera_work_cur & PAN_RIGHT_UP) (
fprintf(fp, *“Camera_work : Pan Right_Up\n"};
fprintf (recognize_work, "%d\n\tPan Right\n",j);
}
if {camera_work_cur & PAN_RIGHT_DOWN) {
fprintf(fp, "Camera_work Pan Right_Down\n"*);
fprintf{recognize_work, "$d\n\tPan RightDown\n",J):
}
if (camera_work_cur & PAN_LEFT_UP) {
fprintf {fp, "Camera_work Pan Left_Up\n");
fprintf (recognize_work, *%d\n\tPan LeftUp\n",j);
}
if (camera_work_cur & PAN_LEFT_DOWN} {
fprintf (fp, *Camera_work Pan Left_Down\n"}:
fprintf (recognize_work, "%d\n\tPan LeftDown\n",j);
}
if (camera_work_cur & ZOOM_IN) {
fprintf (fp, "Camera_work Zoom_In\n") ;
fprintf(recognize_work, "%$d\n\tZoom In\n",j};
}
if (camera_work_cur & ZOOM_OUT} {

fname_current};
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fprintf (fp, “Camera_work Zoom_Out\n") ;
fprintf (recognize_work, "%d\n\tZoom Out\n",j);
)
camera_work_pas = camera_work_cur;
)
if(j == end_frame - interval_frame) {
fprintf (recognize_work, "%d\n",3j);

)

fprintf (probability_standstill, *%d %1lf\n"*,

j. (8 - v_average) * 100 / 8};
fprintf (probability_pan, *%d %lf\n",

j, (90 - angle_standard_deviation) * 100 / 90);
fprintf(probability_zoom, "%d %1f\n", j, (double){(max * 100 / 170)):

Jx WO M s
free(data.rdata);
free{data.gdata);
free(data.bdata);
free(vx);
free(vy):
free(v_angle};

)

/e 7T AN T =K .y
fclose(fp):
fclose(probability_standstill);
fclose (probability_pan);
fclose{probability_zoom);
fclose{recognize_work) ;

)

/* A a—3% FE-F 2y
else(
while {command) {
prinvf ("### Video Signal Processing Menu (Color) ###\n"});
printf(® 1: Read Image File\n");
printf(" 2: Write Image File\n");
printf(" B8: Copy Image\n"};
printf{(" 9: Clear Image\n"};
printf{" 15: Recognize Camera Work \n"):
printf (" 16: Movie\n"):
printf{(" 0: END\n");
printf {“Process Number ? ")
scanf ("%d", &command);
switch (command) (
/r WiHE DA AR BEY T4 AT LA KD+
case 1:
7 Wik O G A A By
printf (" Filename ({(read) ? ");
scanf("%s", source};
printf(* Which window (1:IN, 2:0UT, 3:WORK) ? ");
scanf {("%d", &n);
read_image_ppm(source, &data) ;

/T AT LA DAL+
if(init_display_flag == 0)(
color_image_init{image_in, image_out, image_work,
data.xsize, data.ysize);
InitCbhisplay(argc, argv, data.xsize, data.ysize);
init_display_flag = 1;
}

/2T AT LA JeR *y
switch (n) (
case 1:
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coloxr_image_read{data, image_in);
DisplayCImage{image_in[0}, image_in([1]
image_in[2}, IN, data.xsize, data.ysize);
break;
case 2:
color_image_read(data, image_out);
DisplayCImage{image_out [0}, image_out (1],
image_out[2], OUT, data.xsize, data.ysize)
break;
case 3:
color_image_read{data, image_work):
DisplayCImage (image_work([0], image_work(1])
image_work[2], WORK, data.xsize, data.ysize);
break;
default:
break;
}
break;

A Y20 G S Y
case 2:

printf (" Which window (1:IN, 2:0UT, 3:WORK) ? ") ;

scanf {"%d", &n);

printf (" Filename (write) ? ");

scanf (*%s", destin);

switch (n) {

case 1:
write_image_ppm(destin, data, image_in);
break;

case 2:
write_image_ppm(destin, data, image_out);
break;

case 3:
write_image_ppm(destin, data, image_work):;
break;

default:
break;

}

break;

/% Wiy — «y

case B8:
princf{~ 1 IN --> OUT \n");
printf ("~ 2 IN --> WORK \n");
printf(* 3: OUT --> IN \n");
printf (" 4: OUT --> WORK \n");
printf(*~ 5 WORK --> IN \n");
printf(® 6: WORK --> QUT  ");

scanf ("%d", &n);
switch (n) (
case 1:
for (i = 0; 1 < 3; i++) {
image_copy (image_in(i], image_out{i), data.xsize, data.ysize);
}
DisplayCImage {image_out([0], image_out([l]), image_out[2],
OUT, data.xsize, data.ysize);
break;
case 2:
for (i = 0; i < 3; i++) {
image_copy (image_in{1), image_work[i], data.xsize, data.ysize);

}

DisplayCImage (image_work([0], image_work([1l], image_work(2],
WORK, data.xsize, data.ysize)
break;
case 3:

for (i = 0; i < 3; i++) {
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image_copy (image_out{i], image_in[i], data.xsize, data.ysize);
}
DisplayCImage{image_in(0], image_in{1], image_in{2],
IN, data.xsize, data.ysize);
break;
case 4:
for (i = 0; 1 < 3; i++) {
image_copy{image_out[i], image_work[i], data.xsize, data.ysize)
)
DisplayCImage (image_work[0]}, image_work{1l], image_work[2],
WORK, data.xsize, data.ysize);

break;
case S:
for (i = 0; 1 < 3; di++} {
image_copy({image_work[i}], image_in{i], data.xsize, data.ysize);
)

DisplayCImage {image_in{0], image_in{l], image_in[2}
IN, data.xsize, data.ysize);

break;
case 6:
for (i = 0; 1 < 3; i++) {
image_copy (image_work{i], image_out{i], data.xsize, data.ysize);
}

DisplayCImage{image_out[0], image_out(l], image_out[2],
OUT, data.xsize, data.ysize);
break;
default:
break;
)

break;

/WDy )T xy
case 9:
printf{(* 1: Clear IN \n");
printf{(" 2: Clear OUT \n");
printf(" 3: Clear WORK "y !
scanf ("%d", &n});
switch (n) (
case 1:
for (i = 0; i < 3; i++) { .
image_clear (image_in[i}, data.xsize, data.ysize};
)
DisplayCImage{image_in[0], image_in[1l}, image_in{2],
IN, data.xsize, data.ysize};
break;
case 2:
for (i = 0; 1 < 3; i++)} {
image_clear (image_out{i], data.xsize, data.ysize);

}
DisplayCImage{image_out[0}, image_out[l}, image_out[2],
OUT, data.xsize, data.ysize);
break;
case 3:
for (i = 0; i < 3; i++) {
image_clear (image_work[i]l, data.xsize, data.ysize});
}
DisplayCImage (image_work[0], image_work([l], image_work[21,
WORK, data.xsize, data.ysize);
break;
default:
break;
}
break;

I* AAT T =T DT A=Y ERDB, BLU Wk «/
case 15: -

CVideo.c

[* mBRCTrANGE, TV - T OAT */
printf{" Filename {read) ? ");

scanf ("%$s", source);

printf{" Frame Start Number ? "};

scanf ("%d", &start_frame);

printf (" Frame End Number ? ");

scanf ("%d", &end_frame);

printf(" Frame Interval ? *);

scanf ("%d", &interval_frame);

for(j = start_frame; j <= (end_frame - interval_frame);
j += interval_frame)} {

o QLD T L LW (RO B AR R xy
/* sprintf(frame_num, "0000%d", j + interval_frame};
while(strlen{frame_num) > 5)¢(
k = 0;
while(frame_num[k] != *\0‘){
frame_num[k] = frame_num(k+1];
k++;
}
} o*/
sprintf (fname_current, *%$s%d", source, j + interval_frame);
read_image_ppm{fname_current, &data);
if(init_display _flag == 0}{
color_image_init(image_in, image_out, image_work,
data.xsize, data.ysize);
InitCbisplay(argc, argv, data.xsize, data.ysize);
init_display_flag = 1;
}
color_image_read{data, image_in);
DisplayCImage(image_in[0}, image_in{1],
image_in([2]., IN, data.xsize, data.ysize):;

/* BEOT L L DTG DHEIA K */
/* sprintf (frame_num, *0000%4", Jj);
while(strlen(frame_num) > 5}{

k = 0;

while{frame_numl[k] != ‘\0‘){
frame_num[k] = frame_num[k+1];
k++;

}

yox/

sprintf (fname_past, "%s%d", source, 3j};
read_image_ppm(fname_past, &data} ;
color_image_read{data, image_work);
DisplayCImage (image_work[0}, image_work(1],
image_work[2], WORK, data.xsize, data.ysize);

printf (" IN: Current frame %s. \n", fname_current):
printf (" WORK : Previous frame %s. \n", fname_past);
printf (" Block_Size: %d (%d pixel) $d (%4 pixel).\n",

block_number_x, data.xsize / block_number_x, block number_y,
data.ysize / block_number vy);

#ifdef PRACTICABLE_BLOCK
N TO S P ORRETE - K vy
printf (" Ready [y] or Cange Block_Number ?[s] ");
scanf("%$s", c};
if (c(0) == s’ |} cl0] == 's"){
printf("Plese set Block Number.\n");

scanf {"%d %d*, &block_number_x, &block_number_vy);

printf (" Block_Size: %d (%d pixel) $d (%d pixel).\n",
block_number_x, data.xsize / block_number_x,
block_number_y, data.ysize / block_number_y);

Page 8
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else if (c[0] != 'y’ && c[0] = 'Y*){
break;
}
#endif
7r WURRE o<y
vx = (char *) malloc{(size_t) block_number_x * block_number_y);
vy = (char *) malloc{(size_t) block_number_x * block_number_y);

if (vx == NULL || vy == NULL) (
printf (*Memory not enough. \n"};
exit(-1);
}
v_angle =
{double *)malloc{block_number_x * block_number_y * sizeof (double)};
if {(v_angle == NULL) (
printf ("Memory not enough for v_angle. \n");
exit{0};
}
e W ENT P 2 B M, MEO BRI RD B

dr

Di

po

aw_mvec (image_in, image_work, image_out,
data.xsize, data.ysize, vx, vy,
block_number_x, block_number_y);
splayCImage (image_out{0], image_out[l], image_out[2],
WORK, data.xsize, data.ysize);
wer_average_motion_vector{vx, vy, block_number_x, block_number_y,
&v_average) ;

angle_motion_vector (vx, vy, block_number_x,

block_number_y, v_angle};

average_angle _motion_vector(v_angle, block_number_x, block_number_y,

st

/>
dr

Di

£i

pr
fo

)

/*
re

/>
pr
pr
pr
pr
fo

&angle_average);
andard_deviation_angle_motion_vector(v_angle, angle_average,
block_number_x,
block_number_y,
&angle_standard_deviation);

Taxz broF4YERR, BLUKLAORKNIRIEME KD B ~/
aw_mvec_line_fullsize({image_out,vx, vy,
data.xsize, data.ysize,
block_number_x, block_number_y, ZOOM_OUT_IN);
splayCImage {image_out{0], image_out[l], image_out([2],
OUT, data.xsize, data.ysize);
nd_point_intersection_max{vx, vy, data.xsize, data.ysize,
block_number_x, block_number_y, &max,
position_x, position_y., &count)
intf("count : %d\n", count);
r{i = 0; i < count; i++){
find_value_position(vx, vy, data.xsize, data.ysize,
block_number_x, block_number_y,
position_x[i], position_yf{i], &value([i]);

HATT = DHEELTH
cognize_camera_work{v_average, angle_average,
angle_standard_deviation, max, position_x,
position_y, value, count, data.xsize,
data.ysize, &camera_work_cur}:;

KW T4 AT VA RFTD
intf(*v_average : %1f\n*, v_average);
intf(*angle_average : %$lf\n", angle_average);
intf{"angle_standard_deviation : %1f\n", angle_standard_deviation);
intf("Max Value : %$d\n", max);
r{i = 0; i < count; i++){
printf("Position x,y : %d %d\n", position_x[i], position_y[il);

printf("value : %d\n\n", value(i]):

Feb 25 1998 20:43
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)

if (camera_work_cur & STANDSTILL) {

printf {"Camera_work
}
if (camera_work_cur ==
printf ("Camera_work

}

StandStilli\n");

NG_RECOGNIZE) {
No Recognize\n"};

if {camera_work_cur & PAN_UP) {

printf ("Camera_work

)

Pan Up\n"};

if (camera_work_cur & PAN_DOWN) {

printf{"Camera_work

}

Pan Down\n");

if (camera_work_cur & PAN_RIGHT) {

printf {"Camera_work
}

Pan Right\n"};

1f (camera_work_cur & PAN_LEFT) {

printf ("Camera_work

)

Pan Left\n");

if (camera_work_cur & PAN_RIGHT_UP) {

princf ("Camera_work
}

Pan Right_Up\n");

if{camera_work_cur & PAN_RIGHT_DOWN) {

printf ("Camera_work

Pan Right_Down\n");

if{camera_work_cur & PAN_LEFT_ UP) {

printf ("Camera_work
}

Pan Left_Up\n");

if (camera_work_cur & PAN_LEFT_DOWN} {

printf ("Camera_work

)

Pan Left_Down\n");

if {camera_work_cur & ZOOM_IN) {

printf ("Camera_work

zoom_In\n");

if (camera_work_cur & ZOOM_OUT) {

printf ("Camera_work

)

I WUR O R+
free{data.rdata);
free{data.gdata);
free(data.bdata);
free(vx);
free(vy);
free{v_angle);

}

fclose{fp);

break;

/> % o il
case 16:

Zoom_Out\n");

ERIR (L—¥— ) »/

/xR AR 7 AN, T L= LR E AT

printf{" Filename {(read} ? ");

scanf ("%s", source);

printf(® Frame Start Number ? *);
scanf ("%d", &start_frame);
printf (" Frame End Number ? *);

scanf (*%d", &end_frame);

printf (" Frame Interval ? ");
scanf {"%d", &interval_frame);

for{j = start_frame; j <= (end_frame - interval_frame};

j += interval_frame)

{

/7 MG ARAK, BLXUEF 1 AT LA RIR ~/

/* sprincf (frame_num,

while(strlen (frame_;

*0000%d", j + interval_frame);
num) > 5){
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k= 0;
while{frame_num{k] != '\0'}{
frame_num(k] = frame_num{k+1};
kt+;
}
Y/
sprintf (fname_current, "%$s5%d", source, j);
read_image_ppm(fname_current, &data);
if(init_display_flag == 0} (
color_image_init (image_in, image_out, image_work,
data.xsize, data.ysize);
InitCDisplay{argc, argv, data.xsize, data.ysize);
init_display_flag = 1;
}
color_image_read(data, image_out});
DisplayCImage {image_out[0}, image_out (1}
image_out[2], OUT, data.xsize, data.ysize};
printf (* Current frame %d. \n", j);:

/* BUR DB~/

free(data.rdata);

free({data.gdata) ;

free{data.bdata};
}

break;

case 0:
printf (" Bye-bye ........ \n");
break;
default:
printf (" Not defined number\n"};
break;
}
}
}
EndDisplay () ;
}

CVideo.c



Feb 25 1998 20:47

DispX.c

Page 1

*/
*/
*/

#include <stdio.h>
#include <stdlib.h>
#include <X11/Xlib.h>
#include <X11l/Xutil.h>
#include "params.h”
Ydefine X_IN_POS 470 /5 NI WiA% o D5 T 2R */
4define Y_IN_POS 40 ARV NN TRl X2k S PN f\/ i */
#define X_OUT_POS 470 7 0 Sy g (% o> N Jj i 283 A “/
fdefine Y_OUT_POS 205 7o Ty A% o HE 5T 4R AV */
#define X_WORK_POS 470 /x0T = 7 i 492 > 8 i 16) 485 */
#define Y_WORK_POS 370 ARVAS AR 0% SAEH x/
Ydefine GLEVEL 128 /by b RMILTE 7 7 O W% & 32 B N o BN B
§define CLEVELR 6 /* /SL v b &2 4iJJLT#H 7 — N B o By B ;L (R)
Ydefine CLEVELG 6 /* /SL v &/l LT#H I —iﬂlif’{)ﬁ_‘ ERT Do R a % (G)
Ydefine CLEVELB 6 /* /SL v P &4l LT A 7 — Wi{§ 4 L4 200 RS H u (B)
typedef struct _ximage ( VAR SIIR{ BN */

Window win;

XImage *im;

Pixmap pix;
} KXIMAGE;
Display *d; s FRMN R A v ¥ */
Visual *vis; AR ONL N R2R i */
Ge gc; AR iR b« 58 */
int depth; iy oYy P oxy
int pal_mode; v kT —-F *
int p_table{256}; v b G WERARN T TN =/
XIMAGE ximage_in; VAR IR AR BAEN */
XIMAGE xXimage_out; AREIIWIRTIR VAR B ‘l */
XIMAGE ximage_work; /x0T = 7 i (%o K R */
InitDisplay{argc, argv, xsize, ysize)
7 Wil fE s WAL (e oy ) ey

int argc; [ AT RT AL LD B~y

char *argv(]; VAR B d Al b AE VAN AN AR T2 */

int xsize; VARNRU R (i G

int ysize; /o WAL HET A X~y
{

d = XOpenDisplay (NULL) ;
if (d == NULL) ¢{

printf {*cannot open Display. \n*

exit(0);
}
vis = DefaultvVisual{(d, 0};
depth = DefaultDepth(d, 0)};

Vi

gc = XCreateGC(d, DefaultRootWindow(d), 0, 0);

ysize)

av NI A4
A A

1 {%:

if (vis->class == PseudoColor && depth == 8) {(
pal_mode = GRAY;
InitPal{();

}

InitWindows (xsize, ysize);

}

InitCDisplay({argc, argv, xsize,

7 Wi o o MmNt (T =) g
int argc; /*
char *axgvl[]; /*
int xsize; /*
int ysize; />

d = XOpenDisplay (NULL}) ;
if (d == NULL) (

Wi HE 4 X~

/
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printf ("cannot open Display.

exit (0);
}
vis = DefaultVisual{d, 0);
depth = DefaultDepth(d, 0);

\n");

gc = XCreateGC(d, DefaultRootWindow(d), 0, 0):

if (vis-»class == PseudoColor && depth == 8) {
pal_mode = COLOR;
InitPal();
}
InitWindows (xsize, ysize);
}
EndDisplay ()
7 W R O FET <y
{
}
DisplayImage{image, position, xsize, ysize)
/i Wi oK (€7 0) *y
unsigned char *image; /x Wig T =% */
int position; VARE - %2 B ] */
int  xsize; VAR TR G
int ysize; /v WRHEY A4 X~y
{
switch (position) {
case 1: VAW NVIRIR S /AR
ColorDisplay(ximage_in, image, image, image, xsize, ysize,
break;
case 2: /o MWW ARA Y 0 v by
ColorDisplay (ximage_out, image, image, image, xsize, ysize,
break;
case 3: [ T =Wy EY
ColorDisplay {ximage_work, image, image, image, Xsize, ysize,
break;
}
}
DisplayCImage{image_r, image_g, image_b, position, xsize, ysize
o W P (BT =) s
unsigned char *image_r; /* iifg 7 —2% (R)
unsigned char *image_g; /x Wi F—% (G)
unsigned char *image_b; /x> W7 —% (B)
int position; VARE "%, 07 A GV (L)
int xsize; AR TR i G S
int ysize; ERRTRVE 5 O S
{
switch (position} {
case 1: /e AR 4 Ny
ColorDisplay{ximage_in, image_r, image_g, image_b, xsize, y
break;
case 2: VAR N RS AR S )
ColorDisplay {ximage_out, image_r, image_g, image_b, xsize,
break;
case 3: VAR RV 1 A S )
ColorDisplay (ximage_work, image_r, image_g, image_b, xsize,
break;
}
}
InitPal(
/* /\lx/lwmeHL =/
{
Colormap cmap;
Status result;
XColor xcol;

Page 2
*/
"IN");
*/
"OUT") ;
*/
"WORK") ;
)
=/
*/
*/
*/
*/
size, "IN");
*/
ysize, "OUT");
*/
ysize, "WORK"};




result = XAllocColor(d, cmap, &xcol);
if (result)
p_table{i] = xcol.pixel;
else {
printf(“Palette not enough. \n");
exit (0);
}

)

InitWindows (xsize, ysize)

(2 30D 4 Y K e ML Y A+
int xsize;
int ysize;

A R Y]
r* WiRHEY A X -y

unsigned char *image;

image = (unsigned char *) calloc{xsize * ysize, 1};
if {(image == NULL) {
printf (“Memory not enouph in InitWindows. \n");
exit (0);
}

InitWindow{&ximage_in, X_IN_POS, Y _IN_POS, xsize, ysize);
XMapWindow{d, ximage_in.win):

DisplayImage (image, xsize, ysize, 1);

InitWindow{(&ximage_out, X_OUT_POS, Y_OUT_POS, xsize, ysize);
AMapWindow (d, ximage_out.win};

DisplayImage (image, xsize, ysize, 2);

InitWindow (&ximage_work, X_WORK_POS, Y _WORK_POS, xsize, ysize);
XMapWindow(d, ximage_work.win);

DisplayImage (image, xsize, ysize, 3};

free(image);

}

InitWindow{ximage, posi_x, posi_y, xsize, ysize)
/> A Y FT e b T B o+
XIMAGE *ximage;

/* Wi (% o K 5k 4k

int posi_x; o4 B o BT R .
int posiyi A Lt .
int xsize; s WAL A4 X wy
int  ysizes /v WREEY A X+
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int i, npal;
cmap = DefaultColormap(d, 0);
if (pal_mode == GRAY) {
for (i = 0; 1 < GLEVEL; i++) {(
xcol.red = {i * HIGH / {(GLEVEL - 1) << 8) & 0xff00:
xcol.green = (i * HIGH / (GLEVEL - 1)} << 8) & 0xff00;
xcol.blue = (i * HIGH / (GLEVEL - 1) << 8) & 0Oxff00;
result = XAllocColor({d, cmap, &xcol):
if (result)
p_table[i] = xcol.pixel;
else (
printf("Palette not enough. \n");
exit{0);
}
}
} else {
npal = CLEVELR * CLEVELG * CLEVELB;
for (i = 0; i1 < npal; i++) {
xcol.red = ({((i / CLEVELG / CLEVELB) % CLEVELR) * HIGH / (CLEVELR - 1) << 8) &
Ox££00;
xcol.green = (({(i / CLEVELB} % CLEVELG} * HIGH / (CLEVELG - 1) << B} & Oxf£00;
xcol.blue = ({(i % CLEVELB)} * HIGH / {CLEVELB -~ 1) << B8) & 0x££00;
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ximage->win = XCreateSimpleWindow(d, DefaultRocotWindow(d),
posi_x, posi_y, xsize, ysize, O,
WhitePixel(d, 0), O0x000000ff);
if (vis->class == PseudoColor && depth == 8) {
ximage->im = XCreatelImage(d, DefaultVisual(d, 0), 8§,
ZPixmap, 0, 0, xsize, ysize, 8, 0);

{ximage~>im)->data = (char *) calloc(l, xsize * ysize);
if ((ximage->im)->data == NULL) {
printf ("Memory not enough. \n"};
exit{0);
}
ximage~>pix = XCreatePixmap(d, ximage~>win, xsize, ysize, 8);
} else if (vis->class == TrueColor || vis->class == DirectColor) {

ximage~>im = XCreateImage{d, DefaultVisual(d, 0), depth,
ZPixmap, 0, 0, xsize, ysize, 32, 0);
(ximage->im)->data = (char *) calloc(l, xsize * ysize * 4};
if ((ximage->im)->data == NULL) {
printf ("Memory not enocugh. \n");
exit{0);
}
ximage->pix = XCreatePixmap(d, ximage->win, xsize, ysize, depth);
} else {
printf ("cannot support your X-Window. \n");
exit(0);
}
XPutImage(d, ximage->pix, gc, ximage->im, 0, 0, 0, 0, xsize, ysize);
XSetWindowBackgroundPixmap({d, ximage->win, ximage->pix);
XFlush(d);

}
CelorDisplay(ximage, imager, imageg, imageb, xsize, ysize, wtitle)
/F AR Wt RKTFT A */
XIMAGE ximage; /* WRHEE R+
unsigned char *imager; /* WA T —-% (R) */
unsigned char *imageg; /* WETFT—5 (G) >/
unsigned char *imageb; /* Wi 7T—% (B) =/
int xsize; /7 WARHEA A X+
int ysize; rr BAREEY A X *y
char wtitle{]; /* T4 Y FETDEY AL
{
int *pd;
unsigned char *pdc;
int i, 3;
unsigned char *psr0, *psg0, *pshO;
unsigned char *psr, *psg, *psb;
XStoreName (d, ximage.win, wtitle);
if (vis->class == PseudoColor && depth == 8) {(
pdc = (unsigned char *) ximage.im->data;
if (pal_mode == GRAY) {
psg = imageg;
for (i = 0; 1 < xsize * ysize; i++) {
j = *psg++ * (GLEVEL - 1) / HIGH;
*pdc++ = p_table(j];
3
} else {
psr0 = psr = (unsigned char *) malloc((size_t) xsize * ysize);
psgl = psg = (unsigned char *) malloc(({size_t) xsize * ysize);
psb0 = psb = (unsigned char *) malloc((size_t) xsize * ysize);
if (psr == NULL || psg == NULL || psb == NULL) {
printf{"Memory not enough in ColorDisplay. \n"};
exit(0);
}

dither{imager, psr, CLEVELR, xsize, ysize);
dither{imageg, psg, CLEVELG, xsize, ysize);

DispX.c
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dither (imageb, psb, CLEVELB, xsize, ysize);
for (i = 0; i < xsize * ysize; i++) {
j = {int) *psr++ * CLEVELG * CLEVELB
+ (int} *psg++ * CLEVELB
+ (int) *psb++;
*pdc++ = p_table[j];
}
free{psr0):
free{psg0);
free(psb0);
}
}

if (vis-»class == TrueColor || vis->class == DirectColor) {
pd = {int *) ximage.im->data;
psg = imageg;
if (vis->blue_mask == 255} {
psr = imager;
psb = imageb;
} else {

psb = imager;
psr = imageb;
}
for (i = 0; i < xsize * ysize; i++) {
/*
R RO S L wiliid, psr, ps
* g, psbO M2 LU L TAHTEEN
*/
*pd++ = ((int) *psb++ & Oxff)
+ ((int) *psg++ << 8 & 0xff00)
+ {(int) *psr++ << 16 & Oxf£f0000);
}
}
XPutlmage{d, ximage.pix, gc, ximage.im, 0, 0, 0, 0, xsize, ysize);
XCopyArea(d, ximage.pix, ximage.win, gc, 0, 0, xsize, ysize, 0, 0);
XRaiseWindow(d, ximage.win);
XFlush(d) ;

DispX.c
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#include "params.h" free (image_in) H

free(image_out);

static int *error, *errorl, free({error);

*error?; /* AL ) */ free{errorl);
free(error2);
dither(image_in, image_out, ng, xsize, ysize) }
1 FEHMERATAOFBEICLYEGEERETFLT S, */
unsigned char *image_in; AR NN RV R R T */ d_quantize{in, pout, ng)
unsigned char *image_out; 7 HYSh i m R */ /* ETIET A */
int ng; VA o b G int in; /* A7 */
int xsize; unsigned char *pout; VARE: )] */
int ysize; int ng; I BEEB */
{ {
int i, 3; *pout = {float} in *{ng - 1) / HIGH + 0.5;
int d; if (*pout < 0}
*pout = 0;
7% WU R+ if (*pout > ng - 1)
image_in = (unsigned char *) malloc(xsize * ysize * sizeof{unsigned char}); *pout = ng - 1;
image_out = (unsigned char *) malloc({xsize * ysize * sizeof{unsigned char)); }
error = (int *) malloc{xsize * sizeof(int)};
errorl = (int *) malloc(xsize * sizeof{int)}; d_iquantize (in, ngq}
error2 = (int *) malloc({xsize * sizeof{int)); VAT T X (A a1 1 A IS S RS */
unsigned char in; /* AN */
for (i = 0; i < xsize; i++) {( int ng; /* R */
d_cuantize({int) image_in([i), &image_out[il, nq); {
errorl{i] = (int) image_in{i] - d_iquantizelimage_outl[i]), ng}; return {{int) in * HIGH / (ng - 1}):
} }
for (i = 0; i < xsize; i++) (

d_quantize((int) image_in[xsize * i], &image_out[xsize * i], nqg);
error2[i] =

{int) image_in[xsize * i] - d_iquantize(image_outixsize * i], nqg);
}
for (i = 2; i < ysize; i++) {
d_quantize{{int) image_in[xsize * i}, &image_out{xsize * i], nqg);
error{0] =
(int) image_in{xsize * i] -~ d_iquantize(image_out[xsize * i], nq);
d_quantize({(int) image_in[xsize * i + 1]}, &image_out[xsize * i + 1], ng);
error[l] =
(int)image_in[xsize * i + 1] - d_iquantize{image_out[xsize * i + 1}, nq);:
for (3 = 2; j < xsize - 2; j++) {
d = (errorlij - 2] + errorl{j ~ 11 * 3 + errorl[j]l * 5
+ errorl[j + 1] * 3 + errorl[j + 2]
+ exrror2[j - 2) * 3 + error2{j - 1] * 5 + error2[j] * 7

+ error2{j + 1] * 5 + erroxr2[j + 2] * 3
+ errorfj - 2] * 5 + erroxr[j ~ 11 * 7) / 48;
d_quantize((int)image_in[xsize * i + jl + d,
&image_out[xsize * i + j1, nqg);
error[j] = (int) image_in[xsize * i + j} + d
- d_iquantize(image_out{xsize * i + jl, nqg):

}
d_quantize{(int} image_in[i * xsize + xsize - 2],
&image out[i * xsize + xsize - 2], nqg):
error([xsize - 2] =
{int) image_in[i * xsize + xsize - 2]
- d_iquantize{image_out[i * xsize + xsize - 2], nq);
d_quantize({(int) image_in[i * xsize + xsize - 1},
&image_out[i * xsize + xsize - 1], nqg);
error {xsize - 1] =
(int) image_in[i * xsize + xsize - 1}
- d_iquantize{image_out[i * xsize + xsize - 1}, nq);
for (j = 0; j < xsize; j++) {
errorl[j] = erroxr2([j]):
error2[j] = error(jl;
}

Dither.c
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#include <stdio.h>
#include <stdlib.h>
#include "params.h”
#include "mc.h"

color_image_read(data, image)

IMAGE data; AN LEY Sl
unsigned char *image(3]; VAN RV SR
{
image_copy({data.rdata, image(0}, data.xsize, data.ysize)
image_copy(data.gdata, image[l], data.xsize, data.ysize);
image_copy (data.bdata, image[2], data.xsize, data.ysize);

/* __________________________________________________________________________ */
/* ppm(raw) ZN D 7 7 4 )b & imghih 35 K12 */
/' ___________________________________________________________________________ */

read_image_ppm{filename, data)

char *filename; VAR LN A A iDLV
IMAGE *data; VARNUR Skl AR
{
FILE *fp; /e M{E T AN T T A NHAL Y
char fname[256] ; /7 W7 74N */
char buf[512); /77 A AR RN AT </
int size; /* Wi f%Ar 4 X vy

unsigned long i = 0;

/2 T T ANET =T o~y
sprintf (fname, "/raid5-5/miyazaki/%s.rppm", filename)

1if{({fp = fopen(fname, "rb"}) == NULL){
printf ("Cannot open file.\n"});
exit(0);

}

/o W EN (T T s Rse L W T = rpEt) AL+
fgers{buf, 512, fp);
if({strncmp(*P6*, buf, 2) == 0} data->type = COLOR;
else if (strncmp("P5", buf, 2) == 0) data->type = GRAY;
else (

puts{"unknown file type");

exit(0);
}
do{

fgets (buf, 512, fp):
Ywhile{(buf (0] == ‘#’);

VARl A B G Gl N g0 N T

sscanf (buf, “%d %d", &(data->xsize), &(data->ysize));
fgets (buf, 512, fp);

sscanf (buf, *%d", &{data->depth)};

I UM AR

size = data->xsize * data->ysize;
data->rdata = (unsigned char *)malloc(size * sizeof{unsigned char));
if {data->rdata == NULL) (
printf ("Memory not enough red. \n");
exit {0} ;
}
if (data->type == COLOR} {
data->gdata = (unsigned char *)malloc(size * sizeof (unsigned char));
data->bdata = (unsigned char *)malloc(size * sizeof(unsigned char));
if ((data-»>gdata == NULL) || {(data->bdata == NULL)) {

*/
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printf {"Memory
exit (0);

}

VAR Bt S altal A
while{i < size){
data->rdatal(i]
data->gdatali]
data->bdata[i]
14+
}
}
else (
fread{data->rdata

)

/* 7T ANEL A
fclose(fp);

not enough green bule. \n");

N S

fgetc(fp);
fgetc(fp);
fgetc(fp);

, size, 1, fp):

*/

write_image_ppm(filename, data, image)

char *filename; AR IV IV B O 2 (I
IMAGE data; /N — 8~y
unsigned char *image(3]; /e MW oy
{

FILE *fp; /1 T 7 A NESL LY -y

char fname [256] ; /2 WM T T AN

int size; /o Wifg Y A X .y

int 3.i=0;

/* T T AN =T

*/

sprintf (fname, "~Imagedata/PPM/%s.rppm”, filename);
if((fp = fopen{fname, "wb")) == NULL) {

fprintf{stderr, *
exit (0);
}

/x g o) -

cannot open file: %s\n*, fname);

/

if (data.type == COLOR) ({

fprintf (fp, "P6\n"

else {
fprintf (fp, "P5\n"
}

A L 3 N G N (3
fprintf (fp, "# \n"):

Y

yi

By o~y

fprintf (fp, "%d $d\n", data.xsize, data.ysize):

fprintf (fp, "%d\n",
size = data.xsize *

/x Wifg 7 — & ol

data.depth);
data.ysize;

*/

if {data.type == GRAY)

fwrite{image[0]

size, 1, fp);

else while(i < size)(

for(j = 0; 3 < 3;
fputc(image(j] [

}

i++;

}

/* 77 Ansra—X
fclose(fp);

J++) |
il, fp);

*/
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I BUBRTER 7/
size = xsize * ysize;
for (i = 0; 1 < 3; 1++) (

image_inf{i] = (unsigned char *) malloc{size * sizeof (unsigned char));
image_out[i) = (unsigned char *) malloc(size * sizeof{unsigned char)});
image_work([i] = (unsigned char *) malloc(size * sizeof (unsigned char));
if ((image_in[i) == NULL) || (image_out[i] == NULL) ||

(image_work[i] == NULL)) {
printf (*Memory not enough in color_image_init. \n");

image_clear (image, xsize, ysize}

}
¥ o e e
/* BT — i
/* __________________________________________________________________________
color_image_init (image_in, image_out, image_work, xsize, ysize)
unsigned char *image_in[3]; /* A7 er & ~y
unsigned char *image_out[3]; 7 M WAE </
unsigned char *image_work({3]; /= Wi ’:/
int xsize; /* TR HE YA A */
int ysize; /xR HEY £ X xy
{
int i;
int size; /AKX wy

exit (0} ;
}
}
}
/¥ o i e e
/* /7 OWMEEF-s 2T -F5H
/* __________________________________________________________________________
image_copy {image_in, image_out, xsize, ysize)
unsigned char *image_in; /7 ANTITWARECH] =y
unsigned char *image_out; /* % L'.’]'J */
int xsize; Jx W ERE A X -y
int ysize; s WARAR A A X s
{
long i;
for (1 = 0; i < (long) ysize * xsize; i++)
image_out(i] = image_in(i}];

unsigned char *image; /* Wi T -5 *y
int xsize; /* EARAT AL~y
int ysize; 7 Wi HEY A4 X *y
{
long i
for (i = 0; i < (long) ysize * xsize; i++)
image{i]l = 0;
}
/* __________________________________________________________________________
/* /7 OW{EF - ERDET
/* __________________________________________________________________________
image_background(image, xsize, ysize, val)
unsigned char *image; /* ﬂu{{%:f’— 4 */
int xsize; /* WiAREREY A X«

*/
"y

—#y
*/
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int ysize; ad
int val; /*
{
long 1i;
for{(i = 0; i < (long) ysize * xsize; i++){
imagel[i] = wval;
}

)

»H(Uy“% X o*/
A E AT o+
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#include <stdio.h> if (xe >= xsize || ye »= ysize)
#include <stdlib.h> continue;
#include <math.h>
#include "params.h*® - /Y BREDPLBEENBREN L 2
#include "mc.h*" line_image (image, xs. ys, xe, ye, 255, xsize, ysize):
}
T */ }
/* WM&~ bRk s */ }
/* ___________________________________________________________________________ */
draw_mvec (image_pr, image_ct, image_rt, xsize, ysize, vx, vy, fF e e e */
block_number_x, block_number_y) /* x5l <{ */
unsigned char *image_pr[31:; /7L — A oW */ /K e */
unsigned char *image_ct(3]; /* BT U — 4% */ line_image{image, xs, ys. xe, ye, val, xsize, ysize)
unsigned char *image_rt{3]; VAR WaRiRt */ unsigned char *image: /* Mm% *7
int xsize; J* WY A4 X */ int xs, ¥Ys; VAR W=
int ysize; J* WIRHE A X xy int xe, ye; VAR 9=
char *ux; /* T ENTZ N (T int val; [ MERLA */
char *vy; /> BhEANT P (YN */ int xsize; /x W EHE A X«
int block_number_x; /x Ty oM (xST) */ int ysize; 7 WMAGHES A4 X *y
int block_number_y; Jx 7a ey o (i) */ (
{ int x, y. x1, x2, yl, y2, i;
int i; float dx, dy:
mvec {image_pr{l], image_ct{l], vx, vy, xsize, ysize, if (abs(xs-xe) >= abs(ys-ye)){
block_number_x, block_number_y}; if({xe »>= xs){
for{(i = 0; 1 < 3; i++){ xl = xs;
/A PEO T L AR EINDERIC I T 5 +/ x2 = xe;
/* image_copy(image_ct[i], image_rt{il, xsize, ysize); */ vyl = ys;
i WHBREI N TS B +/ y2 = ye;
image_clear (image_rt[il, xsize, ysize): }
} else {
for{(i = 0; i < 3; i++)}{ x1l = xe;
mvec_line (image_rt(i], wvx, vy, xsize, ysize, x2 = XS;
block_number_x, block_number_y}; vyl = ye;
} Y2 = ys;
} }
1f (x2 == x1){
[ * e */ dy = 0;
/* e~y P reifimy s */ }
e e */ else(
mvec_line(image, vx, vy, xsize, ysize, block_number x, block_number_y} dy = (float} (y2 - yl) / ({x2 - x1);
unsigned char *image; /* WiR */ }
signed char *ux; J* WERT PO x TR </ for (x = x1; x <= x2; x++) {
signed char *vy; J* WENT Loy WS y = {int) (yl1 + dy * (x - x1}));
int xsize; /* WM 4 X */ image{y * xsize + x] = {unsigned char) val;
int ysize; s Wik A A4 X~y }
int block_number_x; J* 7Oy 7 OB (xJFiH) */ }
int block_number_y; /Ty v O (I </ else {
{ if{ye >= ys){
int i, 3: yl = ys;
int XS, ys; /* BB O */ Y2 = ye;
int xe, ye: /R B DAL *y x1l = xs;
X2 = xe;
for (i = 0; i < block_number_y: i++) ¢ }
for (j = 0; j < block_number_x; j++)} { else{
/S E Ty S ODRICBRET H +/ vyl = ve;
xs = j * (xsize / block_number_x} + {(xsize / block_number x) / 2; y2 = ys;
ys = i * {ysize / block_number_y) + (ysize / block number_y} / 2; x1 = xe;
X2 = xs;
[ RN ERENCTHENT PV ERLANMBILREST S }
xe = xs + vx{i * block_number_x + jl; if (y2 == yl)
ve = ys + vy[i * block _number_y + j}; dx = 0;
else
2 MEPWEPSNZ VIS RETT ~/ dx = {float) (x2 - x1) / (y2 - y1):
if (xe < 0 || ye < O) for (v = yl; vy <= y2; y++) {
continue; x = {int) (x1 + dx * {y - yl));

DrawMvec.c
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image{y * xsize + x]
)
}
)

(unsigned char) val;

DrawMvec.c




int
int
int
int

int
int
int
int
int
int
float

for (i

/*

mvec (image_pr, image_ct, vx, vy, xsize, ysize, block_numbsr_x, block_number_y)
unsigned char
unsigned char
char
char

*image_pr; /W7 V- ADOWM g~y
*image_ct; /* W7 Vv —L il */

*ux; /* WENRT PO x TEMES *s
*vy; /> WEXT LDy HHES ~/
xsize; /* WARBEY A X -y

ysize; I WARKEY 4 Xy

block_number_x; /* 78 v 7 QM (xFHM) */
block_number_y; /* 78 v 7 OWME (yII) */

i, J:

dx, dy; /T Oy S OB 2y

ddx, ddy; FEO DV A N o £ T

X, ¥y /* YRS B W oo B e */
Xs, yS: /* Bl7 L — L oili3 LE R =Y
xd, yd; /* WETVL L0 WMBERIES </
d, min; [ FE ORIl </

/r T a ey g =T oy

0; i < block_number_y; i++) {

printf{*
for (3

Line %d\r", i});

= 0; j < block_number x; j++)

Tuy B ELY—T ~
for (dy = -DY_MAX; dy <= DY_MAX; dy++) {

for (dx = -DX_MAX; dx <= DX_MAX; dx++) { .

)

d
/*

= 0;
7ay P OWMBEN— T xy

for (y = 0; y < (ysize / block_number_y); y++) {

}

A RN & RN N A 4 ]
yd = i * (ysize / block_number_y)} + y;
ys = yd + dy:

if (ys < 0}

Fir kKb

ys = 0;
if {(ys > ysize - 1)
ys = ysize -~ 1;
for (x = 0; x < (xsize / block_number_x}; x++) {
xd = j * (xsize / block_number_x) + x;
xs = xd + dx;
if (xs < 0)
xs = 0;
if (xs > xsize - 1)
Xs = Xsize - 1;
I B ERDD <y
d += abs(image_ct[yd * xsize + xd] - image_prlys * xsize + xs]);

}

AR D M MY E LTRALTEC */

if

}
/%
if

}

(dx == -DX_MAX && dy == -DY_MAX) (

min = d4;

ddx = dx:

ddy = dy:

EHORAMIEEFDEEDT Oy S OBYREERD DL +/
(& < min) {

min = d;

ddx = dx;

ddy = dy:
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#include "params.h" }
#include "mc.h" [ BTV RAGCHEOBBREHENSI PLELTRAT S »/
vx([i * block_number_x + 3] = ddx;
i et et T e T T T T U —— */ vy{i * block_number_x + j] = ddy;
/* &~z brikod */ )
/R e *y )

Mvec.c
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#include <stdio.h> angle_motion_vector(vx, vy, block_number_x, block_number_y, v_angle)
#include <math.h> signed char *vx; /T E N RO x W v
¥include “params.h* signed char *vy; /T EXT POy~
int block_number_x; [ TRy 7oA (x i) s
#define RAD_DEG(x) ((x) * 180 / 3.14159265358979323846) /* 7 U 7 ¥ — [E =/ int block_number_y; /e 70y OARE (y Wr) *s
#define ERROR_ANGLE  -360 double *v_angle; /e B ENT PV DSE -
{
int 1i;
JH o e */ mesprint ("In function of angle_motion_vector\n®):
/* Kdefine PRINT_MEASSEGE_MOTIONVEC_OPERATE */
#ifdef PRINT_MEASSEGE_MOTIONVEC_OPERATE /2 N PSR RO D
#define mesprint{x) printf{"%s", x) for{(i = 0; i < block_number_x * block_number_y; i++){
#define wvalprintf(x, vy, z) printf("%s : %1f%s", x, y, z) valprintd("vx", vx{i], "\t*);
#define valprintd{x, y., z) printf("%s : %d%¥s", x, y, z) valprintd("vy", vy(il, "\n");
#else /O RZ PO, T T —F LD *y
#define mesprint(x) A if({vx[i] == 0} && (vy[i] == 0)){
#define wvalprintf(x, y. z) /% */ v_angle[i] = ERROR_ANGLE;
#define wvalprintdix, y, z) /* */ }
#endif else({
v_angle[i] = atan2{vyl[i), vx[il):
fF o */ v_angle[i] = RAD_DEG(v_angle(i));
/™ Wpa~y o2 TMFHERD L */ )
e o o e oo */ valprintf (*v_angle(-180-0-180)", v_angle(i], "\n");
power_average_motion_vector (vx, vy, block_number_x, block_ number_y, v_average) }
signed char *VX; I W EXRYZ MO x LI+
signed char vy [ T EXZ IOy s mesprint ("Out function of angle_motion_vector\nin");
int block_number_x; [ T8y y OME (x ks )
int block_number_y; /70y y O (y ar) +y/
double *v_average; I FhENYZ P MDY «y K e e */
( /* &~y b woMEYYy LR S */
int i; J R e e mm o m i m e m e */
int VX_pOwer_sum, Vy_pOower_sum; I o 2 He Foxy average_angle_motion_vector{v_angle, block_number_x, block_number_y,
double vx_average, vy_average; /e o) .y angle_average)
double  *v_angle; /G E X PO
mesprint{"In function of power_average_motion_vector\n"); int block_number_x; /27 a oy OMWE (x Jinp) o+
int block_number_y; /7 a ey oM Cy iy sy
vx_power_sum = 0.0; double *angle_average; /= i1y 1 2 1y */
vy_power_sum = 0.0; { )
int i;
for{i = 0; i < block_number_x * block_number_y; i++){ double angle_sum; VAR SRR
vx_power_sum += vx[i] * vx[i]; double angle_power_sum; /* MME G 2 JEdL o~y
vy_power_sum += vy[i] * vy([i]; double angle_power_average; /xSy oy 2 e {1 Ky o«
valprintd{*vx", vx[i), *“\t"}; int count; AR AN WA BN S,
valprintd({"vy", vyl[i]l, "\n");
valprintd("vx_power_sum", vx_power_sum, "\t"); mesprint ("In function of average_angle_motion_vector\n"};
valprintd({"vy_power_sum", vy_power_sum, "\n");
) angle_sum = 0.0;
angle_power_sum = 0.0;
vx_average = (double) vx_power_sum /
(double) (block_number_x * block_number_y); count = 0;
vy_average = (double) vy_power_sum / for(i = 0; i < block_number_x * block_number_y; i++){
{double) (block_number_x * block_number_y); if(v_angle[i] == ERROR_ANGLE) {
continue;
valprintf ("vx_average(power) ", vx_average, "\t*); }
valprintf ("vy_average{power)*, vy_average, "\n"); angle_power_sum += v_angle{i] * v_angle[i];
count++;
*v_average = sgrt({vx_average + vy_average); }
angle_power_average = angle_power_sum / count;
valprintf ("v_average", *v_average, "\n"); angle_power_average = sgrt{angle_power_average);
mesprint {"In function of power_average_motion_vector\ni\n");
} valprintf{*angle_power_average", angle_power_average, "\n");
fr o e e e e — oo */ count = 0;
/* &Ny b oMIEr kKD */ for(i = 0; i < block_number_x * block_number_y; i++)(
/¥ o e e e e */ valprintf(*v_angle", v_angle([i], "\n");

motionvec_operate.c
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if(v_angle[i] == ERROR_ANGLE) {
continue;

}

if ( (angle_power_average > 90) && {(v_angle[i] < 0))(
angle_sum += v_angle[i] + 360;

}

else(
angle_sum += v_angle{i];

}

count++;

valprintf(”angle_sum", angle_sum, "\n"};

}

if (count == 0)(
*angle_average = 0.0;
}
else{
*angle_average = angle_sum / count;
if (*angle_average > 180) {
*angle_average ~= 360;
}
)]

valprintf{"angle_average", *angle_average, "\n"):

mesprint (*Out function of average_angle_motion_vector\n"};

standard_deviation_angle_motion_vector{v_angle, angle_average, block_number_ x,

block_number_vy,
angle_standard_deviation)

double *v_angle; /* TEXS P LOFE =
double angle_average; /* WEXZ ML DIEERLY *y
int block_number_x; /* (x J5m) */
int block_number_y; /* (y i) ~/
double *angle_standard_deviation; /* */
{

int 1i;

double angle_subtraction; /* IR L MMEEEY L 7 +y

double angle_subtraction_sum; /* LR F +/

int count; /1 BRI N </

mesprint ("In function of standard_deviation_angle_motion_vectorin”};

angle_subtraction_sum = 0.0;
count = 0;
for(i = 0; i < block_number_x * block_number_y: i++){
valprintf ("v_angle*, v_angle{il], "\t"};
valprintf (*angle_average", angle_average, "\n");
/2 MEFRELE S, GRS RTT o~y
if(v_angle[i] == ERROR_ANGLE) (
continue;

if{v_anglel[i) >= angle_average) { .
angle_subtraction = v_angle(i] - angle_average;
}
else(
angle_subtraction = angle_average - v_angle{il;

if(angle_subtraction > 180)(
angle_subtraction = 360 - angle_subtraction;
}
count++;
valprintf ("angle_subtraction", angle_subtraction, "\n");
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angle_subtraction_sum += angle_subtraction;
valprintf {"angle_subtraction_sum*, angle_subtraction_sum, "\n\n");

}
/* MENTRTREE 2o, MEZXI0IZTE «/

if (count == 0){
*angle_standard_deviation = 90;
}
else(
*angle_standard_deviation = angle_subtraction_sum / count;
}

valprintf({"angle_standard_deviation", *angle_standard_deviation, "\n");

mesprint {*Out function of standard_deviation_angle_motion_vector\n\n");

e e e e */
/* TEST_MAIN */
/¥ o */

/* #define TEST_MAIN_MOVEVEC_OPERATE */
#ifdef TEST MAIN_MOVEVEC_OPERATE
main{argc, argv)

int argc;

char **argv;

{
int *yx_dunmy ; [ WENXT PV xRS (AR */
int *vy_dummy ; /* W ENXS Py ks (ABI) */
char *ux; /x BENT MV xS (B &N */
char *vy; /2 WEXT RV oyl (SIEHEN) </
double vx_average; /* WHENXS P VOFEY (x WD) */
double vy_average; /* WEXZ PV (y D) */
double *v_angle; /* WENXT T ADME x/
double angle_average; [ W ENRS P LD -y
double standard_deviation_angle; [ W& b DKo PEREG L+
int block_number_x; /70w s (x ) =/
int block_number_y; /2 70w s R (yJim) *y
int i, 3

printf ("TEST : power_average_motion_vector & angle_motion_vector\n”):
printf("Input original datasize -> block_xsize block_ysize\n");
scanf {"%d %d", &block_number_x, &block_numbe_y):

7 HUBTEAR +/
vx_dummy = (int *) malloc (block_number_x * block_number_y * sizeof(int));

vy _dummy = {(int *) malloc (block_number_x * block_number_ y * sizeof(int)):
if ((vx_dummy == NULL) || (vy_dummy == NULL}}{

printf {"Memory not enough for vx_dummy, vy_dummy\n");

exit(0);
}
vx = {char *} malloc(block_number_x * block_number_y * sizeof{char});
vy = (char *} malloc{block_number x * block_number_y * sizeof (char)};
if{(vx == NULL) || (vy == NULL)){

printf ("Memory not enough for vx, vy\n"):

exit(0);
}

v_angle = {double *)malloc{block_number_x * block_number_y * sizeof(double));
if {v_angle == NULL) {

printf {("Memory not enough for v_angle. \n"):;

exit(0);
}

/[ WEXT PVDRT */
printf{"Input original data\n");
for(i = 0; i < block_number_y; i++){
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for{j = 0: j < block _number_x; j++)(
printf ("vx[%d] [%d] vy[%d][%d) : *, i, F, i, 3F);
scanf("%d %d", &vx_dummy([i * block_number_x + jl,
&vy_dummy (i * block_number_x + j]);
vx[i * block_number_x + j] = vx_dummy[i * block_number_x + 3j];
vy[i * block_number_x + j] = vy_dummy[i * block_number_x + j];
}

)

I T E N L DAY~y

power_average_motion_vector({vx, vy, block_number_x, block_number_y,
&vx_average, &vy_average);

printf("average x,y: %1f %$lf\n\n", vx_average, vy_average);

/2 B E NS PO fE — T — B
angle_motion_vector (vx, vy, block_number_x, block_number_y, v_angle);
average_angle_motion_vector{v_angle, block_number_x, block_number_y,
&kangle_average) ;
standard_deviation_angle_motion_vector{v_angle, angle_average,
block_number_x, block_number_y,
&standard_deviation_angle);
printf ("angle_average : %1f\n", angle_average);
printf("angle_standard_deviation : %1f\n", standard_deviation_angle);
}
#endif

motionvec_operate.c
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#include <stdio.h> . )
#include <stdlib.h>
#include <math.h> find_intersection_max_value_sub(image, xsize, ysize, max,
#include "params.h* position_x, position_y, count)
#include "mc.h* unsigned char  *image; /r W% */
#include "recognize.h" int xsize; /* WA 4 X «/
int ysize; /x BARHES A X+
int *max; 7 BKBEIEM +/
int position_x[MAXSIZE] ; 7* I K X[LL o o(x FEEE) =/
int position_y [MAXSIZE]; /xRN (y HEED) ~y
/* #define PRINT_MEASSEGE_RECOGNIZE_ZOOM */ int *count; /* f‘zicz,z)}fu o= S
#ifdef PRINT_MEASSEGE_RECOGNIZE_ZOOM {
#define mesprint (x) printf{"%$s", x) int i;
#define valprintfix, y, z) printf("%s : $1£%s", x, y, z)
#define valprintdix, y., z) printf(*%s : $d%s", x, y., z} mesprint{"In function of find_intersection_max_value_sub.\n");
telse /I KR E KD B
#define mesprint (x) /* */ *max = 0;
#define valprintfix, y, z} /* */ for(i = 0; i < xsize * ysize; i++){
#define valprintdi{x, y, z} /* */ if{(int) (image(i}l) > *max) {
#endif *max = {(int) (image{i}]);
I valprintd("max", *max, "\n"};
[/ F e e e e e oo */ }
/* BMAWMFEM BLU ZoLBERkod 2N */ )
/* ___________________________________________________________________________ */
find_point_intersection_max(vx, vy, xsize, ysize, block_number_x, /* BMKIBEMBERD L ~/
block_number_y, max, position_x, position_y, count) *count = 0;
char *ux; /> WA YLV x JFEE S </ [ BKBEMAAO THANIEE, KT T 5
char vy /W ENT POy FIRE S if (*max == 0){
int xsize; /x WARREY A X~/ return;
int ysize; /e ARHEY A X~y }
int block_number_x; /T Oy 7 DMK (xITT) */ for(i = 0; i < xsize * ysize; i++){
int block_number_vy; /v 7a oy OME ()i «/ if ((int) (image([i]) == *max){
int *max; /* TR A vy position_x[*count] = i % xsize;
int position_x[MAXSIZE]; /r R REA I (x BERE) +/ position_y{*count] = i / xsize;
int position_y [MAXSIZE]; /* ﬁﬁf&"{ﬁfﬁ i (y FEEL) =/ {*count) ++;
int *count; /* EIR LR </ . valprintd{"x, y", i % xsize, ", "):
{ valprintd({"", (int){i / xsize), "\n");
int i; }
int val; /W AR TR </ }
int size; /* WA X *y
unsigned char *image; /D % o~/ mesprint ("Out function of find_intersection_max_value_sub.\n");
}
mesprint {"In function of find point_intersection_max.\n");
/* ___________________________________________________________________________ */
val = 1; /* BRBENED 1 2 THRRTRTOREBETRD 5 HH */
/* ___________________________________________________________________________ */
7 HUBAR AR <y find_value_position(vx, vy, xsize, ysize, block_number_x, block_number_y,
size = xsize * ysize; position_x, position_y, value)
image = (unsigned char *) malloc(size * sizeof(unsigned char)); char *ux; /* WEXT P (
char *y; /* Fvo(
if (image == NULL) { int xsize; /* H A X
printf ("Memory not enough in find_point_intersection_max. \n"); int ysize; /* EE o X
exit(0); int block_number_x; /* X ¥~ ¢
) int block_number_y; /* O {8
mesprint{"Clear image.\n"):; int position_x; /* mo(x
/* WL int position_y: /* m(y
image_clear{image, xsize, ysize); ’ int *value; /* [2F-3113
{ .
/I ERZ VDT A v HEF */ int size; /* B~y
mvec_line_fullsize(image, vx, vy, xsize, ysize, int val; /* T & VT I Z Al *+/
block_number_x, block_number_y, wval, ZOOM); unsigned char *image; /* W%
I RRWENEM B RD B~/
find_intersection_max_value_sub(image, xsize, ysize, max, position_x, mesprint{*In function of find_value_position.\n");
position_y, count};
free(image}; val = 1;

mesprint {“Out function of find_point_intersection_max.\n"};

recognize_zoom.c
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VAR (BT R

size = xsize * ysize;
image = {unsigned char *) malloc(size * sizeof (unsigned char));
if (image == NULL) {
printf ("Memory not enough in find_value_position. \n");
exit{0);
)

mespgint("clear image.\n")
/ Wi{g o127 @M </

image_background{image, xsize, ysize, 127);

e B ENT RO T A VAR vy
mvec_line_fullsize(image, vx, vy, xsize, ysize,

block_number_x, block_number_y, val, ZOOM_OUT_IN);
*value = {int) imagelxsize * position_y + position_x];

free(image);
mesprint {"Out function of find_value_position.\n");

draw_mvec_line_fullsize{image, vx, vy, xsize, ysize, block_number_x,
block_number_y, mode)

unsigned char *image[3]; /i qg xy
char rUX; /B E N o x e
char *vy; /2 G E N RNy K */
int xsize; [ WG 4 KXy
int ysize; ARNURLE "R G
int block_number_x; /70y s O (i) o~y
int block_number_y; /v T 0y g O (YN +/
int mode; /v T—F (AFEE0. 1 27) +/

{

int i;

mesprint{*In function of draw_mvec_line_fullsize.\n"};
mesprint{*Clear image.\n");

7+ Bi{g o ML

if (mode == ZOOM) {
for{i = 0; i < 3; i++){
image_clear(image[i], xsize, ysize)
}

/RN DT A Y e wy
mvec_line_fullsize{image[0], vx, vy, xsize, ysize,
block_number_x, block_number_y, 5, ZOOM_OUT_IN);

}
/Wi g o127 9 WL =/
if (mode == ZOOM_OUT_IN) {
for{i = 0; i < 3; i++){
image_background{imagel[i], xsize, ysize, 127};
}
/e B EXT PALDT AT EM L

mvec_line_fullsize(image[0), vx, vy, xsize, ysize,
block_number_x, block_number_y, 5, ZOOM_OUT_IN) ;

}

[ Wifg o g —

image_copy{image (0}, image{l), xsize, ysize);
image_copy{image(0], image{2], xsize, ysize};

mesprint ("Out function of draw_mvec_line_fullsize.\n"};

)

R e e e e e e */
’* W&~y brve T A ERBTBME (E) */
H m e e e — */

mvec_line_fullsize{image, vx, vy, xsize, ysize, block_number_x,
block_number_y, val, mode)

unsigned char *image; VAR LR E S
signed char *ux; /= il & AT R LD x NI EG ~y
signed char vy Je B E SR ROy S+
int xsize; /e WG A X .y
int ysize; VAR LR ' A S
int block_number_x; v T8y O (xJiW)) oy
int block_number_y: /v 7y g DAL (v
int val; /v M ERGH v/
int mode; /* T—=F (F5E 0. 12 7) =/
{

int i, 3:

int XS, ¥yS; /* o/

int %C, yc;: /* 2R B

int xe, ye; /* */

signed char dummy_vx, dummy_vy; /* Xy bV (Y=

mesprint {"In function of mvec_line_fullsize.\n");
valprintd("draw value", val, "\n");

for (i = 0; i < block_number_y; i++) {
for (j = 0; j < block_number_x; j++) (
s A ks e T oy s o p il L TE

Xs = j * {xsize / block_number_x)} + {(xsize / block_number_x} / 2;

ys = 1 * (ysize / block_number_y) + (ysize / block_number_y) / 2;

XC = XS;

yc = ys;

xe = xs;

ye = ys;

valprintd("Motion Vector vx,vy"., vx[i * block_number_x + j}, *,"):

valprintd("", vy[i * block_number_x + j], "\n");
/v G E NS R hon B, RIS L <y

1f((vx[i * block_number_x + j] == 0)

&& {vy[i * block_number_x + j] == 0)){

continue;
}
M T ENY PVHTIIIEEF LT E, WL RHETLLHET
while{1l) {

xs -= vx[i * block_number_x + ji:

ys -= vy[i * block_number_x + jl;

if (xs < 0 || ys < 0 || xs >= xsize || ys >= ysize)({

xs += vx[1i * block_number_x + 3J};
ys += vyl[i * block_number_x + jl;
break;
}
}

/AR E N PV EEGENIIHEE LT E, ML S ld A TRSHT */
while (1) {
xe += vx[i * block_number_x + 3];
ve += vy[i * block_number_x + 3];
if (xe < 0 || ye < 0 |] xe >= xsize || ye >= ysize){
xe -= vx[i * block_number_x + j];
ye -= vy[i * block_number_x + j];
break;
}
}

recognize_zoom.c




x1
x2
yl
y2

nononn

%
[y
oo e

y =

)

xXs:
xe;
Ys;
ye;

xe;
XS ;

ye:
ys:

if (abs(xs-xe) >= abs(ys-ye}
if{xe »= xs)}{

(float) (y2 - yl) /

for (x = x1; X <= x2; x++)

[N

(x2 - x1);

{

(int) (y1 + dy * (x - x1}};
imagely * xsize + x];

dummy =
dummy += val;
if (dummy > 255)(

imagely * xsize + x) =

else if (dummy < 0){
imagely * xsize + x]

255;

0;
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valprintd("Start point X, ¥y", xs8, ","):
valprintd("", ys, "\n");
valprintd("Center point X, ¥", xs, ",");
valprintd(*", ys, "\n");
valprintd{"End point : x,y", xe, ",");
valprintd("", ye, *\n");
if {mode == ZOOM) {
line_image_add({image, xs, ys, xe, ye, val, xsize, ysize);
}
if {mode == ZOOM_OUT_IN)} {
line_image_add(image, xs, ys, xc, yc, val, xsize, ysize);
line_image_add({image, xc, yc, xe, ye, -val, xsize, ysize}:;
}
}
}
mesprint ("Out function of mvec_line_fullsize.\n"):
}
T L T T puppa— */
/* & Gl */
e */
line_image_add(image, xs, ys, xe, ye, val, xsize, ysize)
unsigned char *image; /* mﬁﬁk */
int xS, ¥YS;
int xe, ye;
int val;
int xsize;
int ysize;
{
int x, y, x1, x2, yl, y2, i;
int dummy ;
float  dx, dy:;

mesprint (*In function line_image_add\n");

recognize_zoom.c
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}
else(
image(y * xsize + x] = {unsigned char) dummy:

}

}

}
else {

if(ye >= ys){
yl = ys;
y2 = ye;
x1l = xs;
x2 = xe;

}

else{
yl = ye;
Y2 = ys;
x1l = xe;
X2 = Xs5;

}

if (y2 == yl)
dx = 0;

else

dx = (float) {(x2 - x1) / (y2 - yl);:
for (y = yl; y <= y2; y++) {
x = {int} (x1 + dx * (y - yl1});:
dummy = imagely * xsize + x];
dummy += val;
if (dummy > 255) {
imagely * xsize + x} = 255;

}
else if (qummy < 0){

imagely * xsize + x] = 0;
}
else(
imagel[y * xsize + x] = (unsigned char) dummy;
}
}
}
mesprint ("Out function line_image_add\n");
}
/R e e e e
/* TEST_MAIN
e e

/* #define TEST_MAIN_DRAW _MVEC_LINE */
/* #define TEST_LINE_IMAGE_ADD */
/* #define TEST_DRAW_MVEC_LINE_FULLSIZE */

#ifdef TEST_MAIN_DRAW_MVEC_LINE
main{argc, argv}

int argc;

char ‘**argv;

{
int xs, ys; /* BEE */
int xe, ye; [ B xy
unsigned char *image_in[3]; /* /\/Jﬁ_ﬁﬁ */
unsigned char *image_out[3]; /* W AR */
unsigned char *image_work{3]; /* 7= 7‘ﬁ{& */
int xsize = 200; J* WA 4 X vy
int ysize = 200; /* WK 1 X+
double vx[MAXSIZE], vy[MAXSIZE]; /1 BEXZ P oxy
int i;

color_image_init{image_in, image_out, image_work, xsize, ysize);
InitCDisplay({argc, argv, xsize, ysize);
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for{i = 0; 1 < 3; i++}{
image_clear{image_out{i]), xsize, ysize);
}
#ifdef TEST_LINE_IMAGE_ADD
while (1) (
printf {"Test line_image_add\n");
printf("—---mmm e \n*);
printf{"Input start x,y -> Xs ys\n");
scanf ("%d %d", &xs, &ys);
printf(*Input end X,y -> Xe ye\n"};
scanf ("%d %d*, &xe, &ye);
line_image_add(image_out (0], xs, ys, xe, ye, 100, xsize, ysize);
image_copy (image_out{0], image_out{l], xsize, ysize);
image_copy{image_out{0), image_out{2], xsize, ysize):
DisplayCImage(image_out[0], image_out{l], image_out[2]), OUT, xsize, ysize);

}
#endif
}
#endif

recognize_zoom.c
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Page 1

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

f#define
#define
f#define

f#define
#define

#define
#define
#define
#define

#define
#define

STANDSTILL
PAN_UP
PAN_DOWN
PAN_RIGHT
PAN_LEFT
PAN_RIGHT_UP
PAN_RIGHT_DOWN
PAN_LEFT_UP
PAN_LEFT_DOWN
ZOOM_IN
ZOOM_OUT
NO_RECOGNIZE

STANDSTILL_LIMIT

PAN_LIMIT
ZOOM_LIMIT
OK 1

NO 0
LEFT 20
RIGHT 21
up 22
DOWN 23
Z00M 1

ZOOM_OUT_IN 2

Ox1
0x2
Ox4
0x8

0x10
0x20
0x40
0x80
0x100
0x200
0x400

0x0

I K= AT DIS,

I* AAT T ERTEY +/

1% N AT T =7 DA

TAYTRRDE—-F */

F b DFH *y

recognize.h
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#include <stdio.h> double angle_standard_deviation; /o fIE o 42 HE S
#include <math.h> int *camera_work; /* W AT T = x/
#include “params.h"
#include "recognize.h" 7+ Iy HE O BEHE AR AT hEIhENEL, LML RD B 2y
J.f(angle_standard dev:.atlon <= PAN_LIMIT) {
K e e e e */ /2 NYBETHELE) hOHE */
/* Avte-JHiHAlw s 0EHE */ if({{angle_average > -22.5) && {angle_average <= 22.5)){
J e e e e */ *camera_work += PAN_LEFT;
/* #define PRINT_MEASSEGE_RECOGNIZE_CAMERA_WORK */ }
#ifdef PRINT _MEASSEGE_RECOGNIZE CAMERA_ WORK I N BELTHENE ) POHE +/
#define mesprint(x) printf{*%s",x) else if ({angle_average > 22.5) && {angle_average <= 67.5))(
#define valprinti{x,y,z) printf("%s : %1lf%s", x,y.z) *camera_work += PAN_LEFT_UP;
felse }
#define mesprint (x} VARV /* FUIFETHILE) D EHE */
#define valprintix,y,z) /* */ else if((angle_average > 67.5) && (angle_average <= 112.5))({
#endif *camera_work += PAN_UP;
}
K e */ /* RUDBBE LT EI LT HE */
/* MEXTZIUDLHD AT T—2 2#WNT A */ else if((angle_average > 112.5) && (angle_average <= 157.5)}{
R e e */ *camera_work += PAN_RIGHT_UP;
recognize_camera_work(v_average, angle_average, }
angle_standard_deviation, max, position_x, J* NRUBBETHDLIHE) P EHE */
position_y, value, count, xsize, ysize, camera_work) else if(((angle_average > 157.5) && (angle_average <= 180)) ||
double v_average; [ ERTZ FADOTY ((angle_average <= 157.5) && (angle_average > -180))) {
double angle_average; /* j'fjﬂLfFJ‘») */ *camera_work += PAN_RIGHT;
double angle_standard_deviation; /* S HE R 2L~/ }
int max; /* cRA */ 1* RN ETThrrEI ez */
int position_x[MAXSIZE]; /* KgIEM oM (x &a) =/ else if{(angle_average <= -22.5) && (angle_average > -67.5)) {
int position_y[MAXSIZE]; [ MRREMOMTE (y D) */ *camera_work += PAN_LEFT_DOWN;
int value [MAXSIZE] ; /1 BMRKWEMoOMBO L 2 7HFICL ZIRMEM +/ }
int *camera_work; /* AAT T = */ /* FAMENPLETHEE) e E */
{ else if((angle_average <= -67.5) && (angle_average > -112.5)) {
7* AR AGE ~/ *camera_work += PAN_DOWN;
*camera_work = NO_RECOGNIZE; }
[N YHEALTTCH LD E D LOHE
/* AATWENEIDLDF v s +/ else if{(angle_average <= -112.5) && (angle_average > -157.5)){
/* recognize_motion_frame_standstill (v_average, camera_work); */ *camera_work += PAN_RIGHT_DOWN;
}
/2R ES DTy 7 * )
recognize_motion_frame_pan(angle_average, }
angle_standard, dev:.atlon, camera_work) ;
/* ___________________________________________________________________________ */
I1* A= b eI PDF v 74/ /= A—bh &) e WET D */
recognize_motion_frame_zoom(max, position_x, position_y, value, count, i T e et */

xsize, ysize, camera_work):

recognize_motion_frame_standstill{v_average, camera_work)

double
inc

/2 R F

v_average; /7 WENXT M ADIIE
*camera_work; I h AT T =T o~y

Bz, #ATMEPEIPEHET S +/

if(v_average < STANDSTILL_LIMIT) {
*camera_work += STANDSTILL;

recognize_motion_frame_pan (angle_average,
angle_standard_deviation, gamera_work)
angle_average; VAR i o B

double

recognize_camera_work.c

recognize_motion_frame_zoom({max, position_x, position_y, value, count, xsize,
ysize, camera_work)

int max; /* leﬂrﬂ)ﬂ)\ﬁ\’l */
int position_x[MAXSIZE]; /* (x
int position_y{MAXSIZE]; /* it
int value [MAXSIZE] ; /* 7N */
int count; /*
int *camera_work; /*
{

int position_x_sum; /* R FEME

int position_y_sum; /* R\ EME

int position_x_average; /* BRiEEME

int position_y_average; /* T KR E S

int i;

/2 WRIEDRKMS» S X —Lh & hOPE ~/
if (max > ZOOM_LIMIT) {
I TR ERD B
position_x_sum = 0;
position_y_sum = 0;
for(i = 0; i < count; i++)(
position_x_sum 4= position_x[i];
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position_y_sum += position_y[il;
}
position_x_average = position_x_sum / count;
position_y_average = position_y_sum / count;

[* XA=h A4 vl ) pOWE
if{value[0] > 127)({
*camera_work += ZOOM_IN;
I BKMEORLB DS ThHDE ) ME
if (position_x_average < xsize / 3){
if(position_y_average < ysize / 3)({
*camera_work += PAN_LEFT UP;

else if(position_y_average < 2 * ysize / 3){
*camera_work += PAN_LEFT;
}
else(
*camera_work += PAN_LEFT_DOWN;
}
}
else if(position_x_average < 2 * xsize / 3){
if(position_y_average < ysize / 3){
*camera_work += PAN_UP;
}
if ((position_y_average >= 2 * ysize / 3)
&& (position_y_average < ysize)){
*camera_work += PAN_DOWN;
}
)
else(
if (position_y_average < ysize / 3){
*camera_work += PAN_RIGHT_UP;
}
else if(position_y_average < 2 * ysize / 3){
*camera_work += PAN_RIGHT;
}
else(
*camera_work += PAN_RIGHT_DOWN;
}
}

}
[ X—=LT o boBG </
else(
*camera_work += ZOOM_OUT;
if (position_x_average < xsize / 3){
if(position_y_average < ysize / 3}{
*camera_work += PAN_RIGHT_DOWN;
}
else if(position_y_average < 2 * ysize / 3)(
*camera_work += PAN_RIGHT;
}
else(
*camera_work += PAN_RIGHT_UP;
}
}
else if(position_x_average < 2 * xsize / 3){
if (position_y_average < ysize / 3){
*camera_work += PAN_DOWN;
)
if ((position_y_average >= 2 * ysize / 3)
&& {position_y_average < ysize)}({
*camera_work += PAN_UP;
}
}
else{
if (position_y_average < ysize / 3){
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*camera_work += PAN_LEFT_DOWN;

}

else if (position_y_average < 2 * ysize / 3){
*camera_work += PAN_LEFT;

}

else({
*camera_work += PAN_LEFT_UP;
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