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Mg 1 il At 4y 00 31 85 508 685 Y el asaill 4 giaa o ol Jaadl
Alladl aa il die il glaall 58T s
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Entropy Coding: s i)l 4z ) 4la sl

, Jinal lgalina Lad 64 e (580 Block A58 Ll gy 5 ) geall apeSs Llee 2a
lernny ga il o aaend oy b & Sl e g sl 138 Tkl 36yl Juil () adally
Ui JPEG J 45 555 La 58 138 5 nad
43 giuadll Hge 3 DC I AS jo e el & S Zigzag 7 seie S 48 gl zus o)
AU SR g LS Janlh olaily ol ol U85
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11111114
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gy e Zigzag ) Gl (7.2 )Jad)
H S e e RLE e 5 Gakal bass oy 4 64 e 0580 glad e 4lgilh Juasius
¢ lialt aae skip ) Jiad Cus (skip,value) A8l 48 j JS Qi ol Cus LBAC
Al e I Al i value Wl
‘Lo Al zigzag s Bkl e dadUll 400l Aol el (o jiy Jla
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DC: SlsS s e s
DPCM sas e i lgale Baay Cua i 5 Jilase JS50 DC 1SS je e i o
33 5 DPCM e daag e 138 5 0 JS 3 o JLiia¥) 30 DC ) LS ja i
Bl iy 3 ) gaall JalS e Gilay g8 ) Lgile (3aky Lavie U
(kWS DC ) &S e s 24
d.—DC ., ,-DC,
d,=DC,

.5 pall s Block Js¥ s Of Cus
(ot S seall o S el e JsYDC M LS yo af (S5 N
£ 150,5,-6,3,-8 ke Lesle DPCM 1 Gkt 1150, 155,149,152, 144
s s size I o) Cus (size, Amplitude) Aol Llia £ ALl a8l (e dad S
il Sl e 2 Amplitude JUasll 5 DC A AS ye Jiai o 530 i)
sl i g AU (DPCM) I il
(8,10010110), (3,101), (3,001), (2,11, (4,0111)

AC: QS ja Jaa 5
AL A JS QS o Cus RLC Ayl sl aladiuny LS jall 038 Gue 55 o4
35 sttt aae sa (Runlength) I o us(Runlength/Category, Value)
AC A A8 jal Adaidll Aadll 9 Value I 5l ala 53 (s Ll siCategory
2y Wl uay (0,6),(0,-1),(0,-1),(1,-1),(3.-1),(2,1),(0,0) bt JEall cansny
D e el
(0/3,6) (0/1.-1) (0/1 -1} (1/1,-1) (3/1,-1) (2/2.1) (0.0)
0SS
(0/3,6) = 100 110
(0/1,-1)=000

AN Lalall Jghaa JMA e Runlength/Category A Qiliall Sue gl Ao J geandl

Ly sald Jgaa (ed 48 3l Category J e J gandl dilly SlIXS
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JPEG coefficient coding categories
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Range Cateeory AC Category
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—J6aNs . L =NEY NI I6oNS I
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3 K 3 | [11110 Ih
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) [ 10 N 14 AERERRI 20
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JPEG default AC code
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N RERRRIREI I= i [RRIRERIRI AN AR i
)Y RRRR AR RRIUEA MY 25 {4 ARTRRRNNIIA 5
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1/ PLEretiananiia =4 N (BRI RRNE L ANE 24
1/49 IBRRRER RRLULUNNES! e 3 [RRIRRRER BEV RS 25
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ACH Gl s jra 58 Can 3.2 Jgaad)
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JPEG default AC code (continued...)
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JPEG default AC code (continued...)

b7l R R LY 3 vl RS R RRLUITE 12
52 AR AR LL1]] 12 b2 IRARRRRRRRLI L IIE! 8
i IERRR AR AR LIRRN B! v 1¥3 SRR RARNARRL YT 4
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3N AR AR R BRI 1IN 23 (hla TRREERRLLT b LX) L |
Si% FERLRLRE O TOEni0m 23 % TRERERLT i1 1R |
5 IRR NS B N LTI 25 N TR RV R AR SR 18
SIA (RS S AR CITLCTIRT 24 A FETH IR UIIY i
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Quantization
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.| Coding e
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=g VI 4
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(JPEG):4a ) A 3k 8.2
A S (50 128 7 sh 223 8x8 pana LB ) g (o U aaall Ll j2a yi |

124 125 122 120 22 1ty nr 118
121 121 120 1ts 119 120 120 118
126 124 123 122 121 121 120 120
124 124 125 125 126 125 123 124
127 V27 128 129 130 128 s 125
143 42 143 142 140 139 139 139
150 145 152 152 152 152 1530 151
156 159 158 155 155 154 157 156
3 S ol
;3§Eﬂ1Ki,hiudigrLuﬁiiﬁuJ1ié,iﬁud1ch [)CTI‘Lb}aﬂntﬁﬁiﬁ‘JLQ
3 ua pd
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24 35 55 64 81 104 113 02 (11.v) |
19 64 73 27 103121120 101
72 92 95 93 112100 103 99
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( 39.88 )
.f'oum'fl : |: 2
16
T

(1-1..% ) "3 -2.24 1.22 -{ 37 ~1.08 07 111
[Tk g 43¢ 2.2 12 ¢35 (2] 105 148
3.7 131 1.7 025 -150 -2.21 =010 0.3
—5.67 -] 1.7 —-(.81 L4 0.22 -013 17
-31.37 —1374 ~1.75 0.77 062 —263 -1 3 1.7
398 31z {145 .72 144 LI | 44 .00
197 39 b —0.55 - —(1 84 -0 %2 -1
147 151 =1m 11.67 0 5y a0 EE) am

Z 2 ) | 0 U L] U 0

{ 0 0 0 0 ] { ()

3 0 ] 0 0 1] 0 0

O L] 0 0 ] 0 Q 0
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:H.nﬁ.“ 4._113,:..4«11 e Z1gzag rese Gukig

: DC=244 DC J 4S8 jo oS5 Jul

otd AC I S e Ll

AC = (0,1), (0,-9), (0,3), EOF

DC: 48 0 juajie 5
Lagin Gl JEIL 5 DC=-1, <ulS Gl & ylll DC IV 48 e of i i
Diff DC=2 — (-1)=3

zUs3 DC dad 5 100 Ju s Gl ibadl J 0all sy Category=2 4 a8DC=3
1 on A8l S il Sl il (68 L 5 11 gh e e 2 bits
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100 11=5 bits.

AC: Sl ja s 56

AC = (0,1), (0,-9), (0,3), EOF

1is in Category 1, Z/C = 0/1 (send 00), use 1 bit to specify “1" (001) 3 bits
-9 is in Category 4, Z/C = 0/4 (send 1011), use 4 bits to specify “-9" (1011 0110) 8 bits
3 is in Category 2, Z/C = 0/2 (send 01), use 2 bit to specify “3" (01 11) 4 bits
EOF (send 1010) 4 bits

Category ! & C 5 Jtia¥l axe a7 o Cus
1058 bl Jleill e il
10011 001 10110110 0111 1010
CR= = 21.3baall Jas
iall Nl Jaxal) Bads
lalaiivl Saf e Header o e Lad 5 ) soall i jwe pill Johaa (p i adr 4hia
bl Sl sole f die L)

(JPEG):4za ) sa i 9.2
O 1L ST g aal 5 (S padiiy Leaians 23l (e gV g3l 330 JPEG ) lins ey
(ot el oda aal AY! gz
(Sequential Mode)  eludll #3581
(Progressive Mode) (gacbaill z3gaill
(Hierarchical Mode) el gasedll -
(Lossless Mode) <ULall 28l e =3 gaill
sl 73 gailh Y i
oo Bl gl Apla)ll pall JS b oG 48 5 D)l Al ol Y1 2asadll s

A oW zigaill Gai ga 5 Jaudd eV e s Gpall Ll e aady e a3y 5k
Al el @l 3 e Euaal)
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(2.3) JSdll & LaS haudal) 45, Jhal) i) 4dLE2.1.3

B Form3

image compression

Lossless compression

Lossy compression

(2.3) Js&

IR 9y B ) guaal) Jaiada Lal (g W) JaN! LA aly Agal gl 53

5 guall cililadl (ks Lgdaia gf
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Glilaal) AR89 3 ) pual) Tt 4SS 3.1.3

load image

comprese

decomprese

save compress

Psnr

back

(3.3) Js&
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comprese

5 ¥ v A i
3 5 2 | ‘.JV -
N . & e save compress
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b
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psnr §'” mse §°

o @ "W W

9 il 38 o ) pual) aaa (B (Jossy) (Mhiy Juall 4y jh aladind ie Lal
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