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#include <stdio.h>
#include <stdlib.h>
#include <alloc.h>
#include <io.h»
#include <conio.h>
#include <dos.h>
#include <focntl.h>

#include <math.h>
#include
#include
#include

<mem. he

#define DATA_SIZE
#define TH_DEFAULT
#define TH_HIGH
#define TH_LOW
#define MINLEVEL
#define MAXLEVEL
#define DC_INIT

struct TABLE {
BYTE bit;
BYTE code; *

¥;

struct BLOCK _BBIT {

e ﬂﬁﬂ’ﬂ?fﬂﬂ‘iﬂﬂ’ﬂi

void 1oldni:( F *3);
void
void
void idctZ d(struct BLOCK **source,struct BLOCK *xdest);

void expand (BYTE *temp);

void clearpredictor(struct BLOCK *=*t_pred,struct BLOCK *=*r_pred,BYTE *tblock,BYTE *rblock);
unsigned bitcount(struct BLOCK *=dest,BYTE =th);

void dpem(struct BLOCK *=source,struct BLOCK *#*pred,struct BLOCK *=dest);

char quantize(int data);

void update_tpredictor(struct BLOCK *=gb,struct BLOCK =xpred);

void threshold_encode(struct BLOCK *xsource,struct BLOCK_BBIT *=dest,BYTE *th);
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void threshold_decode(struct BLOCK 8BIT *xsource,struct BLOCK **dest,BYTE =th);
void idpom(struct BLOCK **source,.struct BLOCK *=*pred);:

void update_rpredictor(struct BLOCK **qb,struct BLOCK **pred);

void copyblock(struct BLOCK **source,struct BLOCK ==dest);

void histogram(struct BLOCK **pb);

void changerate(void);

unsigned huffman_encode(struct B --,-*lr-i.

=xph,BYTE *ch,BYTE *th);

void histogram save(unaigne C#hist, unsigned @ #1ero);

unsigned sgxv

int bound = 32;
int theet = 32;
struct TABLE huffman[l4

{ﬂ Ox01},

ﬂummmwmn‘a‘

{9 » 060y

Q‘W’Wﬂﬂﬂ‘jﬁﬂﬁﬂﬂﬂqﬁﬂ

{7.0x01} };
struct TABLE run_lergth[31] = { {0,03,
{2.0%03%,
{3,0x053,
{3,04032,
{4,0x053,
{4,003},
{5,0x083,



int main()

1 G ﬂﬁ&ﬁﬂﬁﬂiﬂﬂ” n3

char scsH picname(30], *pname, bank ;

TETFMIRANIAN Y

struct BLOCK ugbln:k,ﬂthlock,—qblu:h.m_pudimh“r_pudictw.ﬂnhlmk.ﬂtb.
*xdct_block,**idct_block;
struct BLOCK 8BIT sxsblock,*xrblock,*¢pbs;
BYTE *spic,*temp,*channel ,>dest,*diff;
BYTE =t_th_block,=r_th_block;
double avr,snr;
- BYTE processed = FALSE;




initial();
setmem(hist,sizeof(unsigned long) * 33,0);
setmem(zero,sizecf(unsigned long) = 64,0);
channel = farmalloc(sizeof(BYTE) = 65535); /* 64 kbits =/
if(ichannel) {
cputs("Not enough memory channeli\n\r");
exit(l);
b
t_th_block = farmalle
if(it_th_block) {
cputs( “Hot ‘

exit(l);

cputal “Not
exit(l);

/= spic = farmalloc(
if(lspic) {
cputs(“Not enough memary. %
exit(l);
x/ temp = farm
Ly uJ
if(itemp) {

-mﬁ“‘u“ﬁ”’ﬂﬁi‘l’ﬂ'i“w 9119
mmwmmumfmmaﬂ

( Hot enough memory dest!\n\r");

exit(l);

3

diff = farmalloc(16384);

if(idife)
cputs(“Hot enough memory diffivnh\r");:
exit(l);

}
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pblock = farmalloc(sizeof(struct BLOCK=) = DATA_SIZE);
if(ipblock) {
cputs(“Hot enough memory pblock!nhr);
exit(l);
b
th = pblock;
for(i=0;i < DATA_SIZE;i++) {
*th = farmalloc(sizec
if(l*th) {
cputs("Hot

thit
3
sblock = fa gt Bt . 7 : A_SIZE);
if(lsblock) €
cputsa( “Hot
exit(l);
3
pb8 = sblock;
for(i=0;i < DATA_SIZE
*pb8 = faffdllocisii
1F(1apbe) el
coute( ..".l enough memory n\y*)__

exit{l);

,MEA’UEJ’JVIEWITWEJ’]ﬂi

PARIAIRHNTTNEAE Y

cputs(“Hot enough memory dot_block!\n\r");
exit(l);
3
tb = dct_block;
for{i=0;i < DATA_SIZE;i++) (
*tb = farmalloc(sireof(struct BLOCK));
if(ixth) {
cputs(“Mot enough memory in dot_blocki\rvr");



idct_block = farmalloc(sizeof(struct BLOCK=) = DATA_SIZE);
if(lidet_block) {

cputs("Not enough memory idat block!\n\r");

exit(l);
3
tb = idct_block;
for(i=0;i < DATA

t_predictor = farmallbc(siZeatistrust BLOCKE) * DATA SIZE);
if(1t_predictor) ¢ 7 E
cputs( “Not
exit(1); o
b of
th = t_predi Zi
for(i=0si < DATA_SIZE;iv+) ¢

mﬁwwi’w 47N

{ ‘Mot enough memo in t_predi rl\n\r b H

ammn‘ituum'mmaa

3}
r_predictor = farmalloc(sizecf(struct BLOCK=) * DATA_SIZE);
if(ir_predictor) {
cputs("Not encugh memory r_predictor!\nm\r*);
exit(l);
3
th = r_predictor;



for(i=0;i < DATA_SIZE;i++) {
, *tb = farmalloc(sizeof(astruct BLOCK));
if(i=th) {
cputs(“Not enouah memory in r_predictor!\n\r");
exit(l);
3
tht;
3

qblock = farmalloc(sizeo . BLocied A_SIZE);
if(lablock) { .
cputs(“Not e
exit(l);

if(ixth) ¢
cputs( “Not
exit(l);

tht+;
2
tblock = fa F»
if(itblock) € |

cputs( “Not mfh memory thlock! "):

”ﬁ‘lJEl’J‘VIEWIﬁWEI']ﬂ‘i

th = th].nr.'k..

TRIRINTAUNY) NN

if(i=th)
cputs("Hot enocugh memory in thlock!\n\r");
exit(l);

}
\ th+;
3
rblock = farmalloc(sizeof(struct BLOCK_BBIT*) x DATA_SIZE);
if(irblock) {
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cputs("Not enough memory rblock!\n\r");
exit(l);

b

pb8 = rblock;

for(i=0;i < DATA_SIZE;i++) {
*pb8 = farmalloc(sizeof(struct BLOCK_8BIT));
if(i=pb8) {

cprintf(“Not

<! %d \n\r,1);
exit{l);

rtblock = far ’ uet BLOCK®), : DATA_SIZE) ;
if(!rtblock)
cputs("Hot
exit(l);
3
tbh = rtblock;
for(i=0;1 < I::nTn_s z

m,ﬂ‘IJEI’J‘VIEWITI’*IEﬂﬂ‘i

l:lurn ctor({t_predictor, r*r-dil:t.nr,t block, r _th_h

FRINNITUANINGTAE

xvbite = OL;
pname = picname;
*prame = 0;

anr = 0.0;
clear_screen();
swapbank();
delay(DELAY_TIME);

clear_screen();



bank = *A*;
do {
clrscr();:
if (bite) {
avr = (655356.0 / bits) * count;

else
avr = 0.0;
cputa(”
cputs(”
cputs(” -
cputs(” | ik o Eransm: B\ ) 5
cputs(” Py coder 2- CThnhr ™) 3
cputs(”
cputa(”
cputs(”
cputsa(”
cputs(”
cputs(”
cputa(”
cputs(”
nnut-(" -"*—"-'""-""'-" A —

highwid

mmv:d-a(}.

mmmmwmm

highwideo();

Q?ﬂﬁmﬁﬁﬂl UN1INYNAY

cputs(“picture name ");

highvideo();

cprintf("Xs\n\r", pname);

normvideo();

cputs(” number of bit of last frame ");
highvideo();

cprintf(™%u %u”,bit_count,xvbit_count);
normvideo();




cputa(“time use ");
highvidea();
cprintf("%d4.3f ", (double)bit_count / 65535.0);
normvidea() ;
cputs{“sec. SHR = ");
highvideo();
cprintf("X5.2f “,enr);
normvideo() ;
cputs("dB.\n\r")
cputs(” coumul 3EE bi
hishvideo() s
cprintf( -x :
normvidec(); '
cputs(”
highvideo(
cprintf( %4,
normvidec( )
cputs(”fr
cputs(”
c = getche();
cputs(™\wa\rT);
S=(void dgetchar () 320
W

switch (S3{
case 'ﬂlnﬁd: .

‘ub._l.lml ing(buffer tm; 1za8, 123} H

AU SINENININT

swapbank(); ¢

AN Y

swapbanki();
break;

case "2":clearpredictor(t_predictor,r_predictor,t_th_block,r_th_block);
count = O; -

bits = OL;
break;
case "3° :wb_ml ing(buffer,temp,128,128);
pic_to ._blul:k(ﬂwmblnck 16,16,8);



det2_d(pblock,dct_block);
break;
case '"4":dpem{det_block,t_predictor,qblock);
threshold_encode(gblock,sblock,t_th_block);
threshold_decode(sblock, tbleck,t_th_block);
update_tpredictor(tblock,t_predictor);
block,hist,tero);

de(sblock,channel ,t_th_block);
ﬁ bl P =1 =S L . !blﬂ:k]i*f

case *5%:thées] : riblack, thlock, block);

Ldest,16,16,8);
Zﬂ.ﬁ H

n ?:untﬂ.

ﬂUEITﬂEI'ﬂ‘ﬁWEJ']ﬂ‘i

case "6’ :save_changel(channel); L.

¥ Qﬁqﬂimﬂﬂmﬂﬂ

Ve case 's’':save_pic();
break;

'Z' rexpand(spic);
break;
lcl :

*C*:ichangerate();



break;

L o

*T* :changethreshold();
break;

*h:

*H* :histogram{dct_block);

=/

farfree(r_th_b
farfree(t_th_block)
farfree(temp);
* farfree(spic) =/
farfree(gbloci):
farfree(sblosk);
farfree(tblock);
flrfm(t.pnd:.:r?r) i

:merr‘i wmwmm

flrfm(

- Grmmmmumawmaﬂ

farfm(m_bluek) i
farfree(idct_block);
farfree(dest);
farfree(diff);

void save_pic()



char s[35],c;

cputa{"Enter filename to save : ");

gete(s);

c="y';

if(exist(s) == 0) {
cputs("verwrite (v/n)"J;
c = getche();

b

if((c == *¥y") |}
swapbank();
delay(100);
buffer_to_file(s
swapbank();

3
void save_channel
{
BYTE data,code;
int i,bitcount;
char s[40];
FILE =fp;

cputs(“Enter f 1! name ¢
geta(s);

IZ,IJHUZEDVIEWWWEJ’]ﬂi
QW’[M‘?W&I’WTIS’IG&I

data = ®chi+;
code |= data;
3
fputc(code, fp):
B
fclose(fp);

g
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wvoid histogram_save(unsigned long =hist,unsigned long *zero)
{

int i;

FILE =fpl,*fp2;

char s[35];

cputs("Enter filename to save hi
gets(s); |
fel = fopen(s, “wt");
if(1fp1) € :

for(i=0;i <
ferintf(fpl,
b
fclose(fpl);
cputs(“Enter fil
gets(s);
fp2 = fopen(s, "wt");
if(ife2) { :
cprintf( —. AT
return;

3
for(i=0;i < E-l:i++

”ﬁﬁﬂ?ﬂﬂﬂﬁﬂﬂwnﬁ
wmmmmm&:_@m

int j,i.data,rero_count;

I
J.H

for{i=0;i < DATA_SIZE;i++) {
d=0;
ero_count = O;
do {
data = (*pb)->pixel[il;



if(data > 0) {
+thist[datal;
J++;
3}
else if(data < 0) {
++hist[-datal;
J+;
b
else { /* data
¢ BLOCK_SIZE));
e
b
3
while(j <
: AT F Y )
) b ]

ursigned I'u.lffmn_wmdtfotrm BLOCK_eBIT ,EYTE *ch,BYTE =th)

: mﬁmylimﬁwmﬂi

itcount ;

ammmmmmmaa

I:i.tn:u.mt. = 0;
for(i=0;i < DATA_SIZE;i++) {
d=0;
Iero_count = 0;
if(*th == TH_HIGH) {
*chi+ = 1;
b
else {
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*ch++ = 03
]
bitocount++;
do {

data = (*pb)->pixelll;
if(data > 0) {
if(data < 13} {

ﬂUﬂ?ﬂﬁ)ﬂﬁW BN
wmmﬁuum'swmaa

else if(data < 0) {
if(data » -13) {
nbit = huffman{-datal.bit;
hoode = huffman[-data].code;
for(k=nbit-2;k >= O;k—) {
*cht+ = (hoode >> K) & 13

73
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*chi+ = 13 /% sign bit - =/
3
else { /% data <= =13 %/
nbit = huffmanf13].bit;
hcode = huffman[13].code;
for(k=nbit-2;k »= O;k—) {

Vi

ﬂﬂﬂﬁﬂﬂWTWﬂTﬁT

nbit = 3; /% run lenath prefix */

QW?&ﬁTﬁMNMW?ﬂU?&H

for{k=nbit-1;k >= O;k—) {
*cht+ = (hcode >> k) & 1;
b
if(rero_count < 30) {
nbit = run_lergthlzero_count].bit;
hcode = run_lengthlzero_count].code;
for(k=nbit=1;k >= O;k—) {
*cht+ = (hcode >> k) & 1;

T4



2
bitcount += nbit;
b
else {
nbit = run_length[30].bit;
hcode = run_length[30).code;
hocode <<= 6;

| = :
hcode = 1; @
for(kenbit-13k >= Qe L/

“FT‘EIEJ wﬂﬂ%’wmni

return(tdcount

- quﬁﬂﬂ‘imﬂﬁﬂﬂmaﬂ

saxy_encode(struct BLOCK_BBIT =xph)

int K,J,i.temp[BLOCK_SIZE],data;
unsigned bitcount;
BYTE nbit,hcode, run,bdata;

bitcount = 0
for(i=0;i < DATA_SIZE;i++) {

75



Jd=0;
run = 0;
bitocount++;
do {
data = (*pb)->pixellil;
data = abs(data);
if({data != 0) {
if(run > 26) €

ﬂummmw BN
q W'] SRlatores REINEIRE

while(j < BLOCK_SIZE);
nbit = 2; /= EOB =/
ph+;
bitcount += nbit;

)

return(bitcount);



=/
void huffman_decode(BYTE *ch,struct BLOCK BBIT *xpb,BYTE *th)
<
int k,J,i,data,decoded,sign,coeff_count,block_count,eob;
BYTE bdata;

block_count = 0O;

do {
coeff_count = 0;
ecb = FALSE; __
if(xche+) {

if(data) /= 1
decoded = 1;

else {
dl. T ".- - x>
LF(dasd

data = schi+;

11‘("‘“& i /= 011 =/

ﬂﬂﬂﬂﬂﬂiﬂﬂ’]ﬂi

decoded = 3;

amagmmummmaﬂ

data =

if(data) C /*x 01101 =/
decoded = 5;
b
else { /= 01100 =/
data = ®ch++;
if(data) { /% 011001 =/
decoded = 6;



p)
else { /* 011000 =/
data = ®chi+;
if(data) ( /% 0110001 =/

1f(d?l} { /x 001 =/

ﬂUﬁﬂWHﬂﬁWﬂﬂﬂﬁ

else { /= 000 x4

quammﬁuyggaﬂaﬂaﬂ

decoded = 255;
>

else { /* 0000 =/
data = *chi+;
if(data) { /= 00001 =/
decoded = 4;
3
tlﬂ(ﬁm*f-

78



data = ch++;
if(data) { /= 000001 =/
decoded = 13;

f:"l.,

3 o ,,,;.
l

Y
b |
switch tdtao?d) {

ﬂmmﬂmw BN

dm-w;

Qﬁﬂﬁﬂﬂ‘ﬁmmﬁ?ﬂmaﬂ

else { /* 10 =/
data = =ch+s; ©
if{data) { /= 101 =/
decoded = 2;
3
else { /% 100 =/
data = *ch++;




if(data) ¢ /= 1001 =/

if(data) { T
decoded = 10;

3

else { o

ﬂuﬁ@ﬁ’!ﬁﬂﬂ’]m
sm"ﬁ\‘iﬂ TP 19 y

if(data) ¢ /= 0101 %/
oded = ‘,i
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3

else { /* 0100 =/
data = *chr+;
if(data) { /% 01001 =/

/* 01000 =/

\\\\

..\\

-T/"

m

(7

) ' 001011 */

m-l?

ﬂuEJ’JVIEWIﬁWEJ;Lﬂﬁ

‘m:

ammnwumwmaa

else { /= 00100 =/

data = *che+;

if(data) ( /= 001001 =/
decoded = 14;

3

else { /% 001000 =/
decoded = 11;

3



b
b
b
else { /x 000 x/
data = *ch++;

if(data) { /= 0001 =/

\ \\ 0001111 =/

\\\ )

4 \\ 0001110 =/
v\\
‘+~' ;
— L J/* 000110 =/
/* 0001101 =/

r' [
A 00011011 =/

= 29;

ﬂUEJ’JVIHWﬁNEL’]ﬂT““‘“"
QWmﬁﬂ‘imWﬂﬂﬂ;}@ﬂ

if(data) { /% 00011001 =/ .
decoded = 28

? :

elee { /= 00011000 =/
decoded = 26

P
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ﬂumwﬂgﬁmji *
MBI INENAY

decoded = 22;



else { = QDOOD00 =/
decoded = 18;

ﬂﬂﬂ?ﬁﬂﬂ%ﬁ-ﬂﬂ’m‘i
amﬁmmumwmaa

for(i=0;i < 7;i+e) {
bdata |= =chi+;
bdata <<= 1;

3

bdata = *chr+;

decoded = I:dlr}hilt.'-;l
if(sign)



decoded = -bdata;
else
decoded = bdata;=/
if(coeff_count >= BLOCK_SIZE) {
cputs(“\n\007 zigrag overflow in amplituds\n");
cprintf("coeff = %d\n",coeff_count);

OCK,STZE) {
\\\ rflow in default\n");

- 2

“wooeff_count);

,_*.'..'j decoded ;

uJ

""“ﬁ’*um WETSWEAHS

whild{lieob) s cmff_mt < amm_sxzr.n.

NI URIINYIN Y

9 for(;coeff_count < BLOCK_SIZE;) {

if(coeff_count >= BLOCK_SIZE) {
cputs(“\n\007 1igrag overflow in EDBN\N™);
cprintf("coeff = %d\n",coeff_count);
getch();
return;

3
(*pb)->pinel [coeff_count++] = O;




3
b

else {

data = *cht+;
if(data) { /= 1 =/
cputa( “\n\OO7 sync error\n”);

ﬂuaiﬁ‘vm'v‘ri’wmn‘ﬁ

return;

ama\‘mimumawmaﬂ

2
by
pbr+;
tht;
3
while(block_count < DATA_SIZE);
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wvoid chargethreshold (void)
€
char s(5];
cprintf("threshold now = %d\n",thset);
cputs(“Enter new threshold : ");
gets(s);
theet = atoi(s);
] -
void :hrﬂlrlh(wid)/ '
i / |
char a[5]; .
cprintf(“rate 2 \n" DATA_SIZE ¥ bound);
e "N , :
gets(s);
bound = DATA_SIZE
" .
void histogram(struct -
{

int i,j,da
FILE =fp;

lm I'IE]-
char s[35];

..,_mum BYNINYINT

fﬂ‘r{iﬂ i1 < DATA_SIZE llﬁ} {-‘

amammm'mmaﬂ

if(data < 256) {
++hidatal;

X

pht++;
2
cputs{“Enter filename to save : “);
geta(s);



fp = fopen(s, "wt");

if(ifpd L
eprinmtf(“\007Can’t cpen file %s \n",s8);
return;

b J

hp = h;

for(i=0:i < 256:i++) {
ferintf(fp, "xd X1d\n", i *h

unsigned bitcount(strix
£
unsigned bit;
int i,Jj,data,ten

bit = 0;:
pra
for(i=0;i < DATA_SIZERi++)afd ~
/% rigiag scan x, r‘{"

for(j=0;J < BLOCK_S -'tﬁr'-?“;"‘-‘;

|
zero_count - :

mﬂ%&l’l"ﬂﬂﬂﬁﬂﬁl’]ﬂ‘i
amﬂ‘immfmmaﬂ

if(data »>= 13)

block_bit += 15;
else

block_bit += huffman[datal.bit;
Jt+;

else {
do {



while ((temp[Jj] == 0) && (j < BLOCK_SIZE));:
if(j != BLOCK_SIZE) {

block_bit += 3; /* run length prefix =/
if(zero_count > 30)

xth += 4;
3
else if((block_bi
*th ~3 4k

¥ £
destst; |

ﬂumm!mw BIN3

prm any key.... wn ' H

ﬁmmnimum'mmaa

void copyblock(struct BLOCK **source,struct BLOCK »xdest)

int i,4;

for(i=0;i < DATA_SIZE;i++) {

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



(*dest)=>pixnellj] = (*source)->pixel[j];

int i,j,data;

for(i=0;i < DATH
for(j=0;j < BLE

ﬁ:i;;‘
ﬂuﬂﬂﬂﬂﬂ§W81ﬂi
QW1ammmmuw13ﬂﬂwaﬂ

void update_tpredictor(struct BLOCK **gb,struct BLOCK *xpred)
<
int i,3;



2

{

*x/

for(i=0;i < DATA_SIZE;i++) {
for(j=0;J < BLOCK_SIZE;j++) {
(=pred)->pinel[j] += (*qb)->pixel[i];

b
pred++;
gbe+;

int i,4,data;
char s[10];

R R

else
*th =

for(j=0;j < SIZE;i++) {

Hﬁﬂﬁﬂﬂ%swsﬂni

(d:u »= =(*th)) ¢

ammﬂﬁmwﬂwmaa

(*dest)->pixelli] = quantize((data + *th) / =th);
3
3
else {
if(data <= ®th)
(=dest)->pixell[J] = 0;
elese (

{*dest)->pixel[j] = quantize((data - =th) / =th);

91



}

count = 0;
for(i=0;i < DATE
for{i=0;j < B
data = (%
if(data > O
(*dest)->pix

memmw gIN3

ammnmumawmaa

thi+;
3

cprintf{"coefficience remain %d\n",count);
cputs(”...... press any keyv.......");
getch();;=/

void idpem(struct BLOCK *source,struct BLOCK =epred)

92



i
int i.j;
for(i=0;i < DATA_SIZE;i++) {
for(j=0;j < BLOCK_SIZE;j++) €
(*source)->pixel[i] += (*pred)->pixellil;
>
3
b
void update_rpredictor red)
{
int 1,33
for(i=0ii < DATA STzhi )i
for(i=0:j <J i'l SEEE 3
(*xpred)->p
3
s =
void clearpredictor (st OCK #%r_pred,BYTE *tblock,BYTE *rblock)
{

m“FIUEJ’JVIEWIﬁWEJ’lﬂi

fnr(i-ﬂ. < DATA_SIZE;i++) {‘

Qﬁ’lﬁﬁﬁﬁWﬁﬂﬂmaﬂ

=tblock++ = theset;

=rblock++ = theet;

for(i=1;J < BLOCK_SIZE;j++) {
(*t_pred)->pixel[i] = 0;
(=r_pred)->pixel(j] = 0;

)

t_pred++;

r_pred++;



void dot2_d(struct BLOCK ==source,struct BLOCK *=xdest)

<
int i,d;
/=
for(j=033 < B ) :
(xdest)->pinelf | 3o )->pixellzionaslil] / 4;
b
}

void idctZ _d(struct BLOCK =
€
int i,3;

rigrag_scan{sourte,DATA_S
for(i=0;i < MTL?ZE sit+) {

N FNYNINYINT
q W?ﬁﬁﬂﬁfﬂ”ﬁw’l‘é’ﬂm Y

void loadpic(char =a)
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int result;

cprintf("Enter filename : ");

(void)gets(s); =

result = file_to_buffer(s);

if(result) {
cputs("\0O7Read error o

void comv_to_pic(struct E
c -
int i,J.m;

BYTE =source,*

source = ME_FP(Q
utm(mm.&rr
ptr = lp = bp = sp =
for(m=0im < DATA_SI
if(Cm / 32) > 0) && €iim’s
% += 208
bp = sp
b
lp = be;

ﬁﬁﬁﬁwswswswni

:.-D,:.cﬂ‘- i++) {

q RTINS o

lp += 255;

void expand (BYTE *temp)



int X,¥;
char s[5];

cputs(“Enter coordinate x(0-127) : “);
gets(s);

% = atoi(s);
cputs(“Enter coordinate
gets(s); '
y = atoi(s);

room(x,y,128,128,0
b
=/
void conv_to_small
<

int i,3,m;

BYTE *source,*sp,s]

source = MK_FP(0xADG
setmem(source ,OxFFFF,0)
ptr = 1p = bp = sp = sourcesr
for(m=0:im < DAYA _SIZEzm+) L :
iF(C(m /260
i "E i

bp = sp;

l,ﬂ.ummm'a'wmn‘i

91‘3 id+) {

’QW‘lﬁ‘}iﬂ‘iﬁUNWI’mmﬁﬂ

*ptr++ = (unsigned chll')lh(('pb]-}pml{&ldi‘i]};
b |
lp += 255;

3
P+
bp += 8;
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oMAls

DMAle
Oral 7
DAl
DMALS
DMAZO
DAzl
DAz

EgEEEEEE



DMAZT EQU 23
DHAZ4G EQu 24
DMAZS EQU 25
DHAZE EQu 26
D27 EU 27
oy S ] EQU za
DMaze EQuU 29
DMASO EQU 30
DHMATL BEQu 31
DMAS2 EQU 2
DMAIS EJ

DHMAS4q EQu

DHMa3s EQuU

DHASE ECU

DHAST EQu

oMAse =T
A3 EQu
DBl EQU

DHAd1 EQu

D2 EQU

DHAAT EQu

Diedd =2 n
DHAAS5 3

DHAdE

Dad 7

= Eﬁ
b F‘ﬁJ 'VIEWWW e1nN7

WWEQD‘?WNWI’JW&I’IQH

EEERRRE]
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DAL EQU 61
DrAs2 EQU 62
DMAS3 EQU 63
oo TEMP AREA
THPOD EQU &4
THPL EQU &5
™2 EQU &6
T3 EQuU &7
P4 EQU &8
™PE ECL) 0
™F7 EQu

£ 146
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R ﬂilElQVIEWITWEJ’]ﬂi
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ADD
SRCL

D4z
TF3

§ g5
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LAC Dz

suB D5

SACL ™5
= 1-6

LAaC :D1:

sUe :De:

SACL ™6

* Q=7

Ty 4\\“‘

* 0+3 STORE AT / - ’ AN
w il L\

= 142
) |
THPL *
o i MIN
* 1-2 . A

LAC '5[ P Tl

2 ﬂ*‘ﬁﬂﬁwmwmm
awmﬂmmumawmaﬂ

* 6xCOS P1/4 + 5xC0S PI/4 —> 6

LT ™S LOAD 5

MPYK cPla

PAC ACC = SxC0S PI/4
LT THPE LOAD &

MPYK  CPI4 P = 6xCOS PL/4

APALC ACC = ACC+P
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SACH D6 .4 D& = ACC »» 12
PAC ACC = P = GACDS PI/4

* BXCOS PI/4 - SxCOS PI/4 -> 5

LT THPS

MPYK  CPI4 P = 5xC0OS PL/4
SPAC ACC = At - P
SACH

| ﬂmﬂﬁwaﬂswﬂﬂni
aw'tmmfuﬁmfmmaﬂ

= OxCOS P1/4 - 1xCOS PI/4
LT :D1:



LT o3
HEYH, SPIg
PAC

* 2xSIN PI/8 + 3xCOS P

AR I RN E T TR RN ST T REE TN T N BT T Sbb b s oo o

* 4uSIN PI/1E + 7. _ri__ il
LTl
MPYR ",| SPILE

ﬁutﬂﬁwamwmm
»gmzmmmumwmaﬂ

HPYE SPI1s
PAC
LT THP4

MPYK CPIle
SPRC
SACH :07:,4
* SxCOS 3PI/16 + 6xSIN 3PL/16 -> &
LT THPS



= 6xCOS IPI/16

i FI"UEI’JVIEWI?WEI’]ﬂ‘i
wwmmmwmaa

g 22 RE SR

o0, INPORT
Deal , INPORT
2, INPORT
D43, INPORT
DrAd , INPORT
DMAS, INPORT
DMA6 , TNPORT
DMA7 , INPORT
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ﬁﬁﬂﬁﬁ%ﬂiﬂﬂﬁﬂi
amﬁﬂm RN Y

DMAS4, INPORT
DMASS, INPORT
DHAS, TNPORT
DMA37, INPORT
DMASS, TNPORT
DMA3S, INPORT
* INPUT ROWS -
DMA4O, INPORT

SR B ogR
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DCT

HREHBR8 8RS

nrm:'.. INPORT

mﬂﬂﬂmmiﬂﬂ na

ﬂ'l‘-"l.'l.ﬂ .nmn.wz.m »OMALY,DMALS

DMA40, DMA41 , DMAG2, DMA4T, DMA44, DMAAS , DMA4E, DMAG7
D48, DiMA49, DMASO,, DIMAS 1 , DMAS2, DMASS , DMASA , DMASS
DMAO, DMAS, DMALE , DMAZ4, DMASZ , DMA40 , DMAGE , DMASS

“1 -m;ﬂfﬂ?;m » m:m‘ » m rﬂ'ﬁ-ﬁ?
DAz , D10, DMALE, DMARG , DMASY , DMAG2 , DMASO , DMASE
DMAS, DALl , DMALS, DMAZ7 , DMASS, DMAGS , DMASL , DMASS
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DMA4, DMALZ, DMA20, DMAZE, DMASS , DMAG4 , DMAS2, DMAS0

oCT

OCT  DMAS,DMALT,DMAZL ,DMAZS, DMAST , DMAGS , DMASS , DMAS 1
OCT DA, DMALD , DMAZZ , DMAS0 , DMASE , DMAas , DMASE , DMAG2
oCcT

DMAT , DMAL S, DMAZS, DMASL , DMATSS, DMA47 , DMASS, DMASS

* SCALE DATA WITH 4 =

SCALE DIv4

ﬁgqgwaﬂswswni
amnmmumwmaa

DIv4
DIva
DIv4

DIva
DIva

EZEHH

DIv4
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DIva DHasI
F————————— OUTPUT DATA WITH ZIIGIAG SCAH —————— =
. OUTPUT ROWD *
DMAC, OUTP
OrMAL, OUTP
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CPI4 EQ 2836 Table for cos & sin
CF18 EQU 3784 in @iz

sPI8 EQu 1567

CPI16 EQU 4017

SPL16 EQu 79

C3IPI16 EQU 3406

S3IPILE Ecl 2276
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TEMP AREA

13333333
BEEEEEEE

E

é,
\

\

~= A\”

* 7xSIN PI/16 + 4xeod PI,

ﬂﬂﬂﬁﬂﬂﬂﬁﬂﬂﬁﬂ?
&.gﬁ,mmmum'mmaﬂ

MFYK  C3PI16
PAC
LT :03:
MY S3IPILG
SPAC
SACH THPS, 4
* GxCOS IPL/16 + SxSIN IPL/16 -> 6

129



LT 105z
MR SIPILE
APAC

SACH THPE, 4

*= OxCOS PL/A +

* OxCOS PL/4 -

ﬁgﬁ NUNTNYINT
RTAIMIUUNIIN Y

= 2xSIN PI/B - 3xCOS P1/8 -> 2

MPYK SPI8

PAC

LT He -5 T=2
HPYR CcPls

SPAC

SACH :D2:,4
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= -3

Do
D3z
T3

$ 85

= GuC0S PL/4 + 5xC0S PL/9 -»> 6



* ExC0S PI/4 -

* 146

AR R R
3

Fl:IJEIQVIEWIﬁWEJ’]ﬂ‘E
”*QW'INDJWNWYJVIBWMI

SACL D3z

*® 34

THPS
™P4
D4

g 85

LAC @ TMPZ
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e ™5
SACL :D5:
x 1-5
LAC ™1
sus TS
SACL :D6&:
= 07
DIva
INTR
INIT
START

®e————————— INPUT DATA WITH ZIGZAG SCAN ——————%
o v}
¥ - ¥ ¥

Dﬂl im‘

QRN NAINYIA Y

IN DMAS2, INPORT



IN ?h!& » INPORT

mummmw gIN3
awmﬁmummmaﬂ

IN DA3E, INPORT

IHPUT ROWS
IN DMAZ9, INFORT
IN Drz2, INPORT

IN DMALS, INPORT
IN DHMAZS, INPORT
IN DMAZ0, INFORT



IN DMAST , INPORT
IN DHAd4 , IHPORT
IH DHAS1, INPORT
* INPUT ROWS x
IN DrAsSa, INPORT
IN DMASS, THPORT

IH DMASZ, INPORT

.m.mm.mu,nmu,mm.mm.mnm

ﬁmﬁmﬁwm

.m.m.m.?vm& SDMAST, mwa DrA33

(s wrawiaresyimw e g1]3

DMASS , DMAS7 , DMASS, DMASS, DMAGO, DMAG 1, DMAGZ, DMAES
DHA0 , DMAS , DMALG , DiMAZ 4 , DMATZ , DMAA0 , DMAAE , DMASE
DMAL , DMAS, DMAL 7, DMAZS, DMATS, DHAG 1L , DHAGS , DHAS 7
D2, DMALD, DMALS, DMAZE , DMATA , DiMAG 2 , DMASO , DHASE
DMAS,DMAL L, DMALY , DHAZT , DMASS , DA 3, DMAS]L , DMASS
DMA4, DMAL 2, DMAZD, DMAZS, DMASS , DMAG4 , DIAS 2, DHMASO
DMAS, DMALS, DMAZ1 , DMAZS, DMATT , DMA4S , DMASS, DMAG 1
DMAG, DMAL4, DMAZ2 , DMASO, DMATS, DMAGE , DMAS4 , DMAG2

EEEE

REHEEEEE
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IDCT DMAT,0MALS,DHAZS.0MATL,DMASY, DMA4T , DMASS , DMASS
DIva DMAD
oIva DAl

DIv4

DI\M
DIVa—  DMAZC

s [P»
DIVa ?nz:!

F’I‘UEHIVI EWI?W BN

I\M D26

awmﬁmmum'swmaﬂ

DIv4 DMAs0
DIva DAL
DIv4 DrMAse
DIva DHAS3

DIva Drada
DIva DHMAZS
DIva =y 2]
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DMAZ, OUTP
DrAS, OUTP
Drad , OUTP
DrAS, 0UTP
Dras, OUTP
DiA7, OUTP

EEEEEE &

= OUTPUT ROWL ~%
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