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ABSTRACT

JPEG is a most widely used standard image compression technology. This research introduces the JPEG image
compression algorithm and describes each step in the compression and decompression. Image compression is the
application of data compression on digital images. The DCT (discrete cosine transform) is a technique for converting a
time domain to a frequency domain. First, the image is divided into 8 by 8 pixel blocks. Second, working from top to
bottom left to right, the DCT is applied to each block. Third, each block is compressed through quantization. Fourth, the
matrix of compressed blocks that make up the image is stored in a greatly reduced amount of space. Finally if desired,
the image is reconstructed through decompression, a process using IDCT (inverse discrete cosine transform). The purpose
of this research is to review all the processes of image compression / decompression using the discrete cosine transform
method.
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Table. 1 Orthogonal matrix (T) using the discrete cosine
transform

0.3536 | 0.3536
04904 | 04157
04619 | 0.1913
04157 | -0.0975 | -0.4904 | -0.2778
0.3536
0.2778
0.1913
0.0975

0.3536
02778

0.3536
0.0975

0.3536 | 0.3536 | 0.3536
-0.0975 | 02778 | -0.4157 | -0.4904
0.1913
0.0975

0.3536

-0.1913 | -0.4619 | -0.4619 | -0.1913
04904
-0.3536 | -0.3536
0.4904
-0.4619
0.2778

04619
-0.4157
0.3536

0.2778

-0.3536 | -0.3536
-0.4904 | 0.0975
04619 | 04619
-0.2778 | 04157

0.3536
04157
-0.1913 | -0.1913
0.4904

0.3536

-0.4157 | -0.0975
04619
-0.4157

-0.2778

0.1913
-0.0975

-0.4904
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Table. 2 Original image matrix (O) using the discrete
cosine transform

154 123 123 123 123 123 123 136
192 180 136 154 154 154 136 110
254 198 154 154 180 154 123 123
239 180 136 180 180 166 123 123
180 154 136 167 166 149 136 136
128 136 123 136 154 180 198 154
123 105 110 149 136 136 180 | 166
110 136 123 123 123 136 154 | 136

Table. 3 Matrix (M) using the discrete cosine transform

26 -5 -5 -5 -5 -5 -5 8
64 52 8 26 26 26 8 -18
126 70 26 26 52 26 -5 -5
111 52 8 52 52 38 -5 -5
52 26 8 39 38 21 8 8
0 8 -5 8 26 52 70 26
-5 -23 -18 21 8 8 52 38
-18 8 -5 -5 -5 8 26 8

of7|ofA] Wahs B 229 ofu] At Wl g1
o o4 Aelsh) Flek ou] Ak Su) Ei 4
7] by 8 T4 B5.02 o] Fojx) 7] w8 by 8 2
ol Tg AL IPEG LA 20] AR tolet Wt
4 ATk olnlA] WAo] gk 8ol dis) S 2ol
2 o] el A A LAt BE Aelo] ghizshA ek,
e o]nlx] A g 502 AlAs) BAh of7]of
A e 5 229 ofu] At 1% AT U of
A ATEfS}) Sk o[ AFRLAIIBHE. 128 ~ 127744 9]
o4 gholl 4] 25 HES AAE o] 97t ©.2]%]
4 oju)x) B2 7t hEo] A 1288 7H-)ekol BHg 2
& 71X Btk ol WY FAlel ofa) S E = o)Ak
SARINEHE ST Fu]7h R ek

jﬁ
ox

D= TMT 5)

1,
o
z

w4 55 7|Hkete] &

] o] A ] DCT 3§ Toj o]l =0l 4] $Alsto]
o|AL R Y& HAFlsA Hrk 19 th3 DCT Pd 9
Z|(transpose) o] Q3] LEZH O 2 Fj|A E-& WHESH
5], 1832
>
[¢)
3t

ofl A AAE E M2

B0z off 5 4G vis 5ol
US4 ST olT WAL Fol A2
50 e DE ofdf Eag} o mvw}aiuk

Table. 4 Matrix (D) calculated by the transpose matrix

162.3 | 40.6 | 20.0 | 723 | 303 | 125 | -19.7 | -11.5

30.5 | 1084 | 105 | 323 | 27.7 | -155 | 184 | -2.0

-94.1 | -60.1 | 123 | 434 | -31.3 | 6.1 -33 7.1

-38.6 | -83.4 | -54 | -222 | -135 | 155 | -13 3.5

-313 | 179 | -55 | -124 | 143 | -6.0 | 11.5 | -6.0

-09 | -11.8 | 128 | 02 | 281 | 126 | 84 2.9

4.6 24 1 122 | 66 | -187 | -128 | 7.7 12.0

-10.0 | 11.2 7.8 |-163 | 21.5 0.0 5.9 10.7
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Table. 5 Quantization Matrix (Q50) for compression

16 11 10 16 24 40 51 61

12 12 14 19 26 58 60 55

14 13 16 24 40 57 69 56

14 17 22 29 51 87 80 62

18 22 37 56 68 109 103 77

24 35 55 64 81 104 113 92

49 64 78 87 103 121 120 101

72 92 95 98 112 100 103 99
Table. 6 Quantization Matrix (Q90) for compression

3 2 2 3 5 8 10 12

2 2 3 4 5 12 12 11

3 3 3 5 8 11 14 11

3 3 4 6 10 17 16 12

4 4 7 11 14 22 21 15

5 7 11 13 16 12 23 18

10 13 16 17 21 24 24 21

14 18 10 20 22 20 20 20

QIzke) AlZk AlElat phtE 2l Ay ATe
uleO 2 IPEG %% A1} W|EY 27} AE o] gt
£ Aolch. £ o] 5091 MEYAL gEEo| &
2, 9% A oju| A EA= Fojukoka & 4 gk

O[&tTALRIEL 7|8 0|0 X]| b5 22| Fol| 2Hét x4

T e 480 5 3 98 275 2

o =
e B 420 73%%%0 A3 Aol (100 £

9. i o & 45}

v 00 s A W ot Al 08
S0 FohH @& 4 glek okle] F 51 503w

N
do fob ofy i
o b
g
og
By
o
o
m
©
[>
)
o

o
il
o
Y o

1

[\

W

W

M

>

o

1o

(o]

T

1o

o

4>

)

il

N

N

D)

i

Mo

ol

o

o o
o
ot
K
K-
i
il
2o
'1
(@)
lo
o2
N
)
e
o
O
o

E e
O
+
N WN
do ko Mo
l’>’ A2,
(i o
oS
x
o 32
&
(o]
o &
oft rr
o (&
B o o
KO
L o

Ar
alfe
N
N
o
N
)
S
p

&

) (6)

C Z99] o]n] 4] H20] A4
= Q17ke] ol 71 WI7ke WO Fmto] o Heka
W 4 9k 12 309] ghe 7M1 9712 & Fas)
TS Fubg UeRn Q0] 4 RS AL
7= 29lo]ek. Soll A} 13 Ll %] 00] okl A4e]
2k olu| A2 ATt ALSE T E e oa)
o] o] FE3He AE TR 4 Ak T
569 090 AL AHgslo] 834 2791 C 32

= 7HAA AL R 0] o= S o = 9l
oHS]
Table. 7 Final matrix (C) completed compression

10 4 2 5 1 0 0 0

3 9 1 2 1 0 0 0

-7 -5 1 -2 -1 0 0 0

-3 -5 0 -1 0 0 0 0

-2 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
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Table. 8 Matrix (R) using the inverse discrete cosine
transform
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Fig. 1 Zig-Zag scanning for encoding
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160 44 20 80 24 0 0 0

36 108 14 38 26 0 0 0
-98 -65 16 -48 -40 0 0 0
-42 -85 0 -29 0 0 0 0
-36 22 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
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Table. 9 Original image used for compression

154 | 123 123 123 123 123 123 136

192 180 | 136 | 154 154 | 154 | 136 | 110

254 198 154 154 180 154 123 123

239 180 | 136 | 180 | 180 | 166 | 123 123

180 | 154 | 136 167 | 166 149 136 | 136

128 136 | 123 136 154 | 180 | 198 154

123 105 110 149 136 136 | 180 | 166

110 | 136 | 123 123 123 136 | 154 | 136

Table. 10 Image matrix reconstructed by the inverse
discrete cosine transform

149 134 | 119 116 121 126 | 127 | 128

204 | 168 140 144 155 150 | 135 125

253 195 155 166 183 165 131 111

245 185 148 166 184 160 124 107

188 149 132 155 172 159 141 136




132 123 125 143 160 166 168 171
109 119 126 128 139 158 168 166
111 127 127 114 118 141 147 135
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