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Abstract

Information hiding is an important method to solve the problem of information security, and LSB
algorithm is a common image information hiding method. Based on Logistic chaotic sequence, an
improved LSB algorithm is proposed with the XOR operation to complete the encryption of em-
bedded information. The simulation results show that the algorithm has good safety performance
and can resist the pollution of salt and pepper noise. It is a kind of practical algorithm.

Keywords

Logistic, LSB, Security, Information Hiding

—FhET L SBRYKGH E &

BiEwW, EBIE

Ry, EERAROR B, W WO
Email: luoyali000@163.com, juanywong@126.com

ks HEA: 20174E10A7H; BB 20174E10H20H; &ATHEA: 20174£10H 25H

HE

FERRBEMRGEERZENEHY —MEEFER, MLSBREER—FE RN E GRS BERBUTE. &3E
Logistic/BHl /75 A b, XTLSBREIEZEATHE, FRRBIERTRIRAGE BNNE. SENEEE
PHERRRAE, ZHEREREY, WLUREFIRABERENER, MR, SCAERENSE

EEE .

WESIH: W, EREE. —FET LB St SED). HHENIRE S R A, 2017, 7(10): 1002-1007.
DOI: 10.12677/csa.2017.710113


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2017.710113
https://doi.org/10.12677/csa.2017.710113
http://www.hanspub.org

FOHERN, FREW

e 4
Logistic, LSB, &&tk, {58 KH

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

R, 5 R4 BB NIRRT I 1]. (5 BRI H R — AT T . B 45
MUR &, A5 AR A5 a7 SR . LR 7 50 00 [ IR SR 1 i 1) e R e CRBR A5 S E AR i P A
W2 AR BT BCRIEL 0?2 ] GR 47 HL T SR B AR ALY R T RIS R, (5 R R EUR M R R AR
15 B RAZ 1996 04 M — 125 Ft o 7E M2 H AR IEUR FE 4 R, {5 BB A B 70 58 HA IS 3 3
FIEARE AR, SRR . B Rt AD 00 R BN, (5 R FREHIE O a1
2, IR TEIRREEE . BV IEE 2 U

B K EN[2] 2 A5 R i —Fh vk o 3 S P BRE KoK EE R it — e 7 R e (B
B SCA) T, T HASE I EAR R ME, AR5 RN B e H R B T e e Rl
SRR TEANGURTE . LSB V2 — i T2 Sy w] SN B /K B T B . e RN T AU B, R
AEN, MANGEWE R SEEER FILT A 2R HRERK LSB FyEM N7 UL T, Stk
B2, 2 Ty R 5 G S BOUK EE B BIOR . AR T —Fh T logistic 741 2R LSB i,
it logistics /741, $&7H T REAM A A, @I REAE B S @A R B, S T RER SRR, BT
(et 1 08 2 (A K B B R R e A PRI I . 07 BLSRIRUE B, SRS, BEHKPUE 2 e 7S I
e
2. BRIEFF

TP F 2 AR AE A E R A AT B G S . H AR T SRR, AR R IR
fE, TR T8 1 S b AR PP o BRI VR 5 L P FE AR b, WT DABR i R Gt e A PEAN 3R b
PR, R (.

AR SR P IR 51 Logistic TR 811[3] [4]. Logistic 5581 /& B4 2% R. May B IR H 1,
MR RIOARENLT 51 I A 208

X(k+1)=u,x(k)(1-x(k)) @

Horb x (k) FEIXTE] (0,2) P9, 24 u, 7E X [H] (3.5699456, 4] I, JF A4 TIRIARZS o MUl A= (15 1 4E J 31
AUk, i LG HIME AR U . T4 0 < u, < 3.5699456 i, 72 A [ 41 2 JE S

3.LSB Ei%

XFTFENRYE, i B 2 AR LR R S A E AL R AR R . FO TR R, HLBUE v 7E
0-255 W, Huhk— (LR R EA 8 L k], AT — IR E T B BME R R 8 L ik 7 EAH R
P AV, FROY AP o AP AR T ERGEEE R, AT i O R R TR
oy TEARSPHI ZHERI SO “BARA AL o LSB Sk E /el A UGB 3 B35 B Aoy — 3t

DOI: 10.12677/csa.2017.710113 1003 HENLIRE 55


https://doi.org/10.12677/csa.2017.710113
http://creativecommons.org/licenses/by/4.0/

WHERN, FREMH

Hil, F AL A BB 3R AR A B AR S B AT B e, RN Ja (45 B N Rk, 15 B B & H Bk
K14

LSB BB B fe: 0SB i — e HI%E 9[0100 0 1], HEAE BB 1 Frx. FH B 54
% 8 fr kIR AR E L. BARR R AR 1.

LSB HIEBVAMI ., K9P, BT RO P LMo #e, FrbizsykBa RG] BAaE.
Ak, ZEIERI R R, RS HPEIR E R .

4. RENECEECERE
4.1. BANEE

R T BRI AN AR S R, AT A 2] 2 AS—4E Logistic RVET 41, BEARMEBAERFEW T
WHR—: BUWIME X,,Uy > Yo, U FIA Logistic JRHFAIBL A, 724 2 M SRR BB MHEE I —
YRR H1 o B IR P N BIREGE MR BN, IR IR 2 DM dlE R Al P A EE R, 15
FHr A B 7 41 orderX, orderY .
IR X BIRALE T S orderXMUnt 4 BURTRAE, FXTHUREE RN 5. 143 orderX' . HAKM A X b
I
orderX'(1, j)=mod (orderX,4)+5 (2

ZARE)E,  orderX MIMUATE Y 5~8 ZIAIHHEAL. 13K orderX AT TR AERRAE, A ILARB S A
BB RN —HER) SRS
DR EHERAEE L, RN M N, FIAT orderX! i, HUER MK B & o orderX! X A £z T
THFME, 133 tmp_img. FRERAEMT:
tMP,g 5 = Pitget (1(i, j), orderX'(i, j)) ®)

b bitget PR BCNIREUFEE b HI RIS X AL,
ARG R b8 AR tmp_img AR RN BOA5 B HEAT 7 545 20N % AR S B encry_image.
SR TL: Xt orderY Xt 2 BURERE, FFEEURE R Bn 1, 53 orderY' . HAREAEWT:

orderY’(1, j) = mod (orderY, 2)+1 4)
13201 orderY' JEE Y 1 8 A 2. IF44 orderY' (T 4E#RAE, K HAR N 5 RN BUGR /N — R Z4E5E

38
PRI W HUERAR ER B2 orderY' (i, ) Az T-1i, HoR € BI(E B 409 encry_image(i,j). 4 orderY’ (i, j) =1,
S L AP, iR orderY (i, j) =2, USRS 2 A0 T

10010011 01101100 01101110
01101101 01010001 10111011

A

10010010 01101101 01101110
01101100 01010000 10111011

Figure 1. The algorithm flow
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Figure 2. Embedded image (150 x 148) and original image. (a) Watermarked image; (b) Original image;
(c) Recovered watermark; (d) The original watermark
2. HRAEIR(150 x 148)FRIGE K. () KENEG; (b) RIAEMR; (¢) BRAIKED; (d) RIATKED
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Figure 3. Embedded image (256 x 256) and original image. (a) Watermarked image; (b) Original image;
(c) Recovered watermark; (d) The original watermark
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Table 1. Embeds the peak signal to noise ratio of different images
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Figure 4. The initial value of 10~° extracted from the embedded information
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Figure 5. The embedded image is extracted from the embedded image which
does the salt and pepper noise treatment
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