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Fast Fractal Image Compression Using DCT Coefficients and
Its Applications into Video Steganography

Hye Joo Lee! - Ji Hwan Park™

ABSTRACT

The fractal image compression partitions an original image into blocks of eqqual size and then searches a do-
main block having self-similarity. This method of compression achieves high compression ratio because it is un-
necessary to transmit the additional codebook to receiver and it provides good quality of reconstructed images.
In spite of these advantages, this method has a drawback in which encoding time increase due to a complicated
linear transformation for defermining a similar-domain block.

In this paper, a fast fractal image compression method is proposed by decreasing the number of transform-
ation using AC(alternating current) coefficients of biock. The proposed method also has a good quality as
compared with the well-known fractal codings. Furthermore, an application of the fractal coding is proposed to
apply the video steganography that can conceal an important secret data.
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{Table 8) Compression Ratio[ bit per pixel ]
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Procedure Embedding_1(K;, m, A,)

begin
if Ki=1 then Ki=10|3 myp=10]9 AE A3
if =1 then
fA;mod2=0 then A, =A,
else A=A, +1
else
ifA;mod 2#0  then A, =7,
else A,/ =A,—1
else

if me=1then ;K;=00]% my=10Y A, & &8
fA;mod2=0 then A,"=A,—1
else A,/=A,
else
ifA;mod 2#0  then A, =A,—1
else A, = A,

end

ol HAdAE HAA 849G 1M=9 717 vo)g)
7t RHT, RE HAA Yo 92 ¥4 3a
E THE ¥ 4% HolHE #02q AL an.
FAZANE o}fie] 22 Fwa T o5 A, 2 B
B 719 dele) ME &9 5 Q).

Procedure Extract_1(K;, A,

begin
if K;=1 then
if Ay" mod 2=0 then my =1
else m =0
else
if A;” mod 2540 then m =1
else me=0 -
end
42 YW 1T

TUA YPo 2 TAY AYAHL SyPsiuA |
9T 1HE o139 7T gelyg Yojus] 9u
HAWE Bt o) $y e 2Ye e Yy
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Procedure Embedding_2(Ag, M)

begin
if 0<A;<64 then Ay« {(A; AND Oxfife) OR 1}
if 64<A,<128 then Ay« {(A; AND Oxfffc) OR m 2}
if 128 <A, <256 then Ag<{(A; AND 0x{Tf8) OR 71,3}
if 256 <A, then Ag<-{(A; AND Oxfff0) OR 7z ¢}

end

A7, Mis 71D dlol8 M9 i wES] 97
2 e, m, e 712 deld FiAR vERS
¥ jAe HES = AL on ). o] o] A,
9] =7)d wet FAsE 719 Holee ¥E £E
ARgozH 128F MHE o)L FAT F A2
W, A2 E A ol uie Ao 712 H el
HE 228 F Aok b, BRI el
glol A Agel B¥o] Wt @4 SHe® 71T HeolE
Zol7t gl XA Atk

(I 9) 719 olio|E] BHAIA|e| SNRE| WS
{Table 9y The Change of the SNR at Embedding Secret
Data
(a)utd I 2 o|£F 7Y oiolH &4
{a) Embedding Secret Data With Method I

T &4
130
k-1 g T, 200 100 70 50 wES
50 [|32.104]32.050(32.007|31.936{31.918
Girl 4,096

25 [33.564(34.002|34.096|34.095{34.059

50 |28.965(29.035{29.028(25.007(28.990
Lenna 4,096

25 |29.607(29.874{29.919|29.946|29.948

(p)H T = o[ 2%t 712 cloje &
{b)Embedding Secret Data With Method 1l

T, 4
T 200 | 130 | 100 | 70 | SO |,

ity

50 |31.926(31.861(31.813{31.743|31.720
Girl 13,688
25 |33.294(33.696|33.761|33.760|33.700

50 |28.852(28.898|28.889(28.867)28.848
Lenna 14,808

~ 25 |29.470(29.704|29.739]29.762|29.762

a3grg It gy liol Him

Ztzre] wpo g 7149 HeolHE 4T F 43 u
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(F 6)=F ¥l@sled Wi 12 <F 0.01dBelU &, H
Wil= <k 04dBely &) oFzhe] dirt T A T A
ZtE oz AEE £ gL Ay FET HFE A
CES B 129 7Y delE st S He
Wlol e Gsd AY3EL Bolx vk
o, Aeige £ A 7149 doje e BEsAA
B T o 4006 M ER RAEE wdd E e &
2d wa JhEFez FAT = s olFe] Atk
(23 6, Tl Z+ ¥ha Ao A48 g el gl
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Feame.

(a)d T2 xHAl Stob
(a) The Decoded Image of Method 1

, I i

(b)ehd T of M =4t
(b) The decoded Image of Method If

(28 6) 7|Y clo]E] BA|(T, =25,T; =130)
(Fig- 6) Embedding Secret Data(T; =25, Tz = 130)
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(a) ety T 2| xjay Bpat
{a)The Decoded Image of Method I

(b)2h o] Xy At
(b) The Decoded Image of Method 1I

(3% 7) 71X HIO|E] EAIAI(T, =25,T, =25)
(Fig. 7) Embedding Secret Data(T, =25, T, = 25)
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