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An Adaptive Steganography of Color Image Using
Bit-Planes and Multichannel Characteristics

Sin-Joo Lee', Sung-Hwan, JungH

ABSTRACT

In this paper, we proposed an adaptive steganography of color image using bit-planes and multichannel
characteristics. Applying fixing threshold, if we insert information into all bit-planes of RGB channel,
each channels showed different image quality. Therefore, we first defined the channel weight and the
bit-plane weight to solve the fixing threshold problem of BPCS(bit-plane complexity steganography)
method. We then proposed a new adaptive threshold method using the bit-plane weight of channels and
the bit-plane complexity of cover image to increase insertion capacity adaptively. In the experiment, we
inserted information into the color images with the same image quality and same insertion capacity, and
we analyzed the insertion capacity and image quality. As a result, the proposed method increased the
insertion capacity and improved the image quality than BPCS method.

Key words: Color Image Steganography(Z# 94 2H7lx=189]), Information Hiding(ZE 24),
Adaptive Threshold(Z-g A #)
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20 } 15
28 10
ot | —®-R WG —a—s | st [—e—r_—®wG —aB |
26 . : : " n :
0 . " T z s
L] 0.1 0.15 0.2 025 0.3 0.35 2] 0.1 0.5 0.2 0.2s 0.3
o etetaby 8PCS Hetghaty BPCS
o AAD gl et

(c) Peppersoll A zkol] ulal 4+<91(370.000bvtes) (d) F16¢l A zkell mhal 4 (350.000 bytes)

a8 6. HMtE HE AAZtn BPCS2l 1H AAgte Xt MEY A uln

(a) & (b) BPCS ¥4 : (c) BPCS ®¥ : (d) BPCS ®H: (e)A 3t =
a> 0.1 a=0.2 a=03 A3 AAzk

(f) 4& (g) BPCS W (h) BPCS W4 : (i) BPCS %4 : (G) Aeret -
a> 0.1 a=>0.2 =03 L AAZ

O% 7. BPCS2| SHTY 1H AT Mokst Mg AARS X8 AHTD 4

52 d2 el o &3 ot B Gl "t F 4%F=E AdstAch 2 A

H 2E 71€9 BPCS W} Aetst Wy o Add A AUE AHET AAT ol BPCS
gto] zH AW FAol wet TLE &FS Ade W E T Reds} Blue 242 B ¢F 2[dB], 3[dB]
ol m& AdE 3Hd-e HrletHth 4¥ A, 7 2|3 Green HEL BT oF 4[dBIE =S 7o)

Roop

=
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¥ 2. St MEzkg MRSt Fo| A H|w
,gj? Aelaw A9 BPCSmethod Proposedmethod
i (bytes) PSNR(dBID) RMS PSNR([dBI) RMS
R 27.93 1023 28.90 9.15
Baboon ég%g% G 28.33 977 31.83 653
B 32.37 6.14 31.98 6.42
R 30.47 6.07 33.39 5.46
- Lena (3425522}3) G 29.52 852 3316 5.60
B 2858 950 3251 6.04
R 33.89 5.15 36.20 3.95
- 270,499 p
Girl EI0092 G 35.39 434 30.87 259
B 35.78 415 3874 295
R 28.48 961 2928 - 871
386,422 p
Pepper o0z, G 29.20 8.84 32.48 6.01
B 29.47 857 32.45 6.04
R 31.59 6.72 3473 468
316,108 p
F16 o0y G 31.30 6.94 34.90 459
B 35.14 446 3545 431
R 31.9 6.43 36.99 361
Tiffany 339 G 2753 10.72 33.10 5.64
B 29.73 832 33.67 5.8
R 28.62 9.46 28.43 966
Sailboat 395,892
sailboa o, G 26.86 1157 3092 795
B 27.94 1022 32.61 597
R 30.70 7.67 3256 6.46
348,684 ;
By o) G 29.73 8.67 33.75 5.46
B 31.29 7.34 33.92 5.29
A4 E Ak 34[dB]e] AL FFo s AFsAtk 1A JA#
Y 82 % 29 o] BPCS Wi A3 yio < o] 83 BPCS W< HT oF 365%9 AR A

2 Lena 94 358279 Hlo|EE 4913k 281 o
ot 7+ Agyz & 1~-4[dBIH =9 shdo] &4
HAth =3 U4HE B FAd wsiA sEe A
ZtH o2 AHEY g7 Atk 19 82 R}
AAHA &2 A Foith 13 82 1 YA
& o183 BPCS Wo|th

23 23 229 Aoy 22t HF g & o
g]7te}t 5] AHellX Aol datrt vi-e Astnh
a9 8(c)2 AlRFE Y AdE HS YAUS ol
83t JRE AYT Aotk AY 2, VI W
Wi 22 AAF 54 d3t= gl

38 Y AL FAs 29 BE AY
§FE vng Aolrt. A9 §3Fo] 786,432 vt
o] E(512x512x3)%1 BH Gl st HTF of

AANL, A& JAE o] 8T AL WYL B
oF 41.9%<] BR7} A HA AT ek AL E B
o] BPCS W rth 4y &% HollX BT F 55%
A ZF7HE A

6.8 &

£ dFdME HESHIH dsAEe 548
o] &3ty He| FAol g 28 dAFE Y&
olg H&T A7y S AR 7]
&9 BPCS e Ads v ol Faglel
23 QALE F&H 2 A3, AYE ARF
of met A A9 dABS Fe Aol ook ®
2 Fy Aol FL 1 YA GE A A,
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g/l e st Azt

AE7L AYE He 2dn
ol 2 & 4 ATk

g Ak A7 g8 G4l Feshs A
A9 JAY EAE dAsta A AXH AR AY
L85 Zoslaz i) ol & d 23] 95t ZHe
g4+e] RGB Ad n=EZHle] 548 183y
zZr AddE Ag dAGE F8sAh

E A3 A= 249 E 2] Baboon, Lena 52 94
ol BPCS W3 ALe S HE3to shadai 4

o &%& dPsAT. Add A e A%
o AW 43 FF oF 4% &F S YA
o A2, ALY ““?dc’] 7 AdEE B o 2~
AldBIY =9 shdo] FAHT =g e J4
o] stdo] H o 34ldBIY o A &FE BHIIet
Atk 2 A3, BPCS 2 A J4e T oF
365%0°] 3, Atg e B oF 41.9%7F AL
Atk mebA ARkt o] BPCS W R Bd
o 55% A= AAZFe] SR



972 HEIDICIOES =8N M8a X7%(2005. 7)

T 3. st (T 2k34(dB))oll Cheto ARl Bl

23 Aol g . BPCSmethod atel g "~ Proposedmethod
ZY S M
9% (bytes) PSNR([dB]) RMS (bytes) PSNR([dB1) RMS
R 3577 415 R 33.39 5.46
301,354 = 358,279
Lena (38.3296) G 3264 595 (45.269%) G 33.16 5.60
B 31.40 6.86 B 3251 6.04
R 31.44 6.83 R 32.16 6.29
325,000 360,000
Pepper (41.339%) G 33.68 5,28 (45.78%) G 32.90 577
B 3458 476 B 34.08 5.04
R 36.11 399 R 35.65 421
. 225,178 284,714
Girl (58.63%) G 36.61 377 (36.50%) G 37.08 357
B 36.13 3.98 ) B 35.17 445
R 32,60 598 R 32.12 6.32
Sailboat 340,000 360,500
onlake (13.33%) G 3298 572 (15.819) G 32.20 6.26
B 3375 523 B 35.42 432
R 33.26 554 R 32,58 5.99
277,786 331,000 =
F16 (554200) G 32.26 6.22 (12.699%) G 32.93 575
B 33.81 5.20 B 3357 535
R 36.31 3.9 R 3565 421
- 260,746 320,000
Tiffany (33.16%) G 31.34 6.91 (10.69%) G 32,06 6.36
B 3272 5.90 B 33.38 5.46
R 32.44 6.09 R 32.02 6.39
352,000 360,000
Baboon (14736%) G 32.40 6.11 (157820) G 31.83 653
B 34.73 468 B 36.98 361
R 3551 427 R 3565 421
210,882 = 261,418 -
Couple (26.829%) G 3595 4.07 (33.54%%) G 37.08 357
B 3534 412 B 35.17 4.45
286,618 329,489
g (36.45%) 33.93 523 (41.90%) 33.95 522

gF dr2t gAY a0 pEe
sHaogel N 2E Fa BAA Bk B9 o
Fe AIRUS Hg3to] 2ebeady 2Ye

vl staA g},

o
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