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Improved Watermarking Detection Algorithm Based on Linear
Brightness Adjustment of Remote Sensing Image

Ren Na,Zhu Changqing, Tong Deyu
(MOE Key Laboratory of Virtual Geographic Environment, Nanjing Normal University,, Nanjing 210023 , China)

Abstract : During the process of research about watermark algorithm for remote sensing image , more attentions have been
paid to those kinds of attacking on image such as geometric transformations, compression, noise, etc. On the other hand,
the investigation on watermarking algorithms for anti-attacking brightness adjustment is still rare. Adjusting the brightness
will not affect the spatial characteristics of remote sensing image, but will destroy the synchronism of watermarking
information embedded in remote sensing image, and result in the detection failure of watermarking. Therefore, it brings
new challenges to the watermarking algorithms of remote sensing images. In this paper,an improved watermark detecting
algorithm is proposed with the requirements of protection for remote sensing images. Firstly, the linear characteristics of
brightness adjustment are described. Then the principles of changing in two parameters of mapping mechanism based
algorithm with brightness adjustment are analyzed. In consequence, the watermark detecting algorithm based on linear
characteristics of parameters and mapping mechanism is deduced. Finally, the experiments are given to verify the
performance of the improved watermark detecting algorithm. The experimental results show that the proposed algorithm
can anti-attack the common attacking on images,and offer good robustness for attacking from brightness adjustment.
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Fig.1 Effect drawing after brightness adjust

JEVH G B8,k BB (ke [ -254,



BRIV F R (TR ARR) 514 55 3 112014 4F)

2541) E o HATRICE N 1 BYHERE , MXN 2 BRI s n] W 52 BER AR 25 T2 8 E7 1R B
Tl Ze ol ) AP A2 kAL

2 E&LE’J &GS 150K BV ST

ARG —E S R IS B —E AL IR R U BOR. AT /K A NI, T
llﬁﬂﬁrﬁtﬂﬁlﬂﬂmﬁ%xﬁu%ﬁ IR N5 7K B B A ) A 0k 2 it DA e B AR L e VR T 9 K )
T P R DR A TR AL P RS (5OK BV TG SR U TE AR K BN L ik 40 2 TR R i) i

ABOKENREA R TR B Zliiﬁ?éjc?m‘k[ls]E’J%ﬂﬁﬂﬂ%ﬁﬁﬂﬂﬂH’JL@FE%{%J@F'%&E I k(X
ET%%&%WJ(EM L IA) S R RSN, 1 1 — b 2 f) 45 7K B B I) 25722 A By DC A I AL Al
TEHET WL A K BN v, SCHR IR WSt pREC ST }:Ez@i%f%ﬁﬁ'ﬁ K EN R AL E Z TR
R — WG AR R 7 I P A S BOR S K BN B AL B R 5 B TR A 2 )
B 2 Fy. SRR BB HON 'y
AR S5 RS R 5 ST

{le(i,n

i=m+k'j=n+l' (2)

Vi
YE T _g,k]_zl (i,7)
x' :I'(x,y)—I(L,J) +k=x+k,
i=makj=nel’ = mekj=nel (3)

y'—, ,Z Zm,n ; ,Z Z(z(i,j>+k>=y+k,

x 'z k ><ll ~

Hor k' ' 3% F RN
PRI, FAT T4 3 2 i I RS bR B T S S 800 2 R = (4) I
x' =x+k,
y' =y+k. 4)
LGP UL PESR ISR SE BE RS 1 b A FRALS WS R 850D i P S 850m) RE 26 A [R) K/ 1 7
L. PRI, AT AR T DG FCAS 00 A fifp e JEE 8 6 At v s s 980 AR 000 s 7K B JE AR [ 25 1) ) A, 7K I DE P A
Dk R b AT LAARAEAS 6] 04 & A LA ERE 4 5 1] R S 2850, SR 5 R -5 56T WS ALk A ] Fr Gl 0 ) s
3K EfE BRI TIOR8 IS K B B 5 IR 7K B B 2 8] B AR G ZR 0, A SR RECR TR E 1Y
(L, DB 75 K BRI JC 2y 5 75 0], Ak S A 7P R # AR

3 S

R T3S UEAS SCOK BRI B2 P BEFIAE R, 43 AT 1 S TR PR 03 e e 40 | D R o B R
ek B 77 0 SIE 0. S0 T 5 FH ) DA A A i e B AR (DL IRT 2) , 4R ) 2 B B B AR AR
(a) BIR/NR 5 0005 000, 514 (b) BIR/INA 2 000x2 000.

(a)5 000 x 5 000 (b)2 000 x 2 000 (a)5 000 x 5 000 (b)2 000 x 2 000

B2 RBKREHE B3 &K EK
Fig.2 The original images Fig.3 The corresponding watermarked images

3.1 ANEBEAES
FEA ST et AJK BN G B2 AR A E] 3 .



1B W8, 45 Wt Y3 TR SR AR L M E R B P K B IN 50%

AL 2 L 3 X6 7 8 % A IS 1) 1 28 SRS ASOR B AL B ARME Rt ik AT IS 19 22 531, H k]
WL, i ATK B BUS AN SZ M SEAR A T AL, T 2 7K BN A AS ] SR HE.

SR T A BH AR SO A A | SR P G SR IOk i e /K BRI 38R AR R

1 K L
NC= 21 2, b, (5)

Hor b, =XNOR(w, ;,w!;) yw, ;R FAKEME B w! FR BB K NS B KxL 2R3 KEN K/, XNOR

R T B ARl A AT S S AR AR T B | SR FH I {EL(5 W2 L ( PSNR) SR it — 2B 1A i ATIT IS "2 14
W . PSNR YA =00F

PSNR =10xlog,,

, (6)

M

> D G, -I'(i,)]°

i=1 j=1

Forbr MN 2 BRI 1 R IGAR 1 R 5 K BT

(MN) \X [max(I) — min(/)]?

1T R KENE B 5 IR K EDE B R1 RATRAEEDER
*H 9% /z% ﬁ , & ’E‘?’\ /\Eﬁ ij 'i]g ?ﬁ ’f% E/‘J lll% {E 1%— ﬂf,é Hf. {E Table 1 Objective indicators for imperceptibility
M1 ATLUE L TEAXHR A K DAY B8 4 74T AR RAH V(L L
fi et , BEHR K EVA G R B o 1, 1A S5 W oo P

AR AT Moy 18 50 AT LA IE A 52 B /K Ep
R, A A 5. i ATTE 21819 PSNR {H#B
e T 45, WA R T AR SO BRI A A a] SR .
3.2 EBMELSW

AR H Y 7K B DG PEAG I B 32 %o SRR [ 15 ] 7K ®2 ARERELWER
ED *&{ﬂﬂ%ﬁ{%‘ E/‘J E//I iﬁf , Tj—: 7k ED Eﬁfi /\ﬁffﬁﬁ ’U?] % Fﬁlii Table 2 The test result after the brightness adjustment
R HH 3 T WS BLAR K ED R, PRI, A Scgnk P e AL

) . Wi 32 MR BRI MRRE KRR
Xﬁﬂfﬂﬁiﬁ\)‘??ﬁ Jﬁﬁ%ﬁﬂﬂ@@@ﬁifiﬁﬁﬂ E/‘J ¥ 10 1.00 &I 0.10 g

B A E RS R BRI RIANEE  mins 100 ) 0.19 el
PEHEASCROVE RS B0 5 30k [ 15 sy T2 098 aoh 0

e e s B4t 40 0.95 ies] 0.24 S
AT 55 BE PR I R L SE 6. SRR R n 3k 2 W 10 L 00 e 0.1 o
. W 15 0.99 1R 0.17 £

N 2 SRR, A SR R, B 0.8 e 009 KM
BRI K S B S K ER (S B 2 I R sl —oee 096 Wb o W
BT 1.0 SCHR[ 15 ] 7625 R VRS SRBE K ED B 5 B K BN 8,2 T A G R B L T 85 T 0.
T U, AR S A B B R R T | SR 15 ] 502 T B % s B T T o
4 &g

RS R T I R (R R G AT ) T FEF LA B0 I T e R e b 4k T
R A R K ER I B R T S S 2 PR IR T R T4
T L RS (K ER R D L A SO BT 5 SR 15 ) B T T % LS, S5 SR, A Sy
VETE R SCIR 15 ) B0k BRI LA ek MR - A S T 28 B e e B

[ &%k | (References)

[1] Zhu Shulong,Zhang Zhen,Zhu Baoshan, et al. Experimental comparison among five algorithms of brightness and contrast hom-
ogenization[ J]. Journal of Remote Sensing,2011,15(1) ;:117-122.
[2] Barmi M,Bartolini F, Cappellini Vet al. Copyright protection of remote sensing imagery by means of digital watermarking
[ C]//Sensors, Systems , and Next-Generation Satellites V. Torino, Italy,2001 ,4 540 .:565-576.
— 55 —



BRIV F R (TR ARR) 55 14 #4553 (2014 4E)

(3]

[4]

(5]

[9]

[10]

[11]

[12]

[13]

[14]

Purna Kumari B, Subramanyam Rallabandi V P. Modified patchwork-based watermarking scheme for satellite imagery[ J].
Signal Processing,2008,88(4) :891-904.

Shikha Tripathi, Nishanth Ramesh, Bernito A, et al. A DWT based dual image watermarking technique for authenticity and wa-
termark protection[ J]. Signal and Image Processing,2010,1(2) :34-35.

AT AT, —FpILFOHBEHLIT I DCT 13 BSASOK BN [ ], SIS0 A5 B RME M ,2011,36(12) : 1 427
-1 429.

Zhu Changqing,Ren Na. An algorithm for digital watermark based on pseudo-random sequence and DCT for remote sensing
image[ J]. Geomatics and Information Science of Wuhan University,2011,36(12) ;1 427—1 429. (in Chinese)

RN, PIEE. BT Contourlet 28 YIRS QBT IR ENTT 2 [T ] THABL T S 81 ,2012,29(2) :60-63.

Li Lili,Sun Jinguang. A watermarking scheme for remote sensing images based on contourlet transformation[ J]. Computer Ap-
plications and Software ,2012,29(2) :60-63. (in Chinese)

Fang Hai,Zhou Quan,Li Kaijia. Robust watermarking scheme for multispectral images using discrete wavelet transform and
tucker decomposition[ J ]. Journal of Computers,2013,8(11) ;2 844-2 850.

R AT A 2R T PCA TS Bl A4 SRR BT K BN [ 0] HBRLREE ,2012,39(7 ) :290-292.

Gu Chengxi,Li Yaqin,Gu Caidong. Remote sensing image watermarking based on PCA and data fusion[ J ]. Compter Science,
2012,39(7) :290-292. (in Chinese)

Barni M, Bartolini F,Cappellini V,et al. Near-lossless digital watermarking for copyright protection of remote sensing images
[J].IEEE International Geoscience and Remote Sensing Symposium,2002(3) ;1 447-1 449.

Roberto Caldelli, Francesco Filippini, Mauro Barni. Joint near-lossless compression and watermarking of still images for au-
thentication and tamper localization[ J]. Signal Processing;Image Communication,2006,21(10) :890-903.

Zhao Rui, Jiang Gangwu, Wang Shugen. Content-based multipurpose watermarking for remote sensing images [ C]//
Proceedings of the SPIE, Geoinformatics 2007 : Remotely Sensed Data and Information. Beijing, China,2007 .6 752-6 761.
Wang Xianmin, Guan Zequn, Wu Chenhan. An adaptive content based localized watermarking algorithm for remote sensing
image[ C]//Proceedings of IGARSS 2004. Anchorage , Alaska,2004 ;20-24.

AR, AT, 5. PTG 98 73 BRE BOs R BOKENSEE [ ], BB 40 A5 BRI, 2011,36 (3) -
329-332.

Ren Na,Zhu Changqing, Wang Zhiwei. Semi-blind watermarking algorithm resistance on geometrical attacks for high-resolution
remote sensing image[ J]. Geomatics and Information Science of Wuhan University,2011,36(3) :329-332. (in Chinese)
T, TSI R A5 LABGHE AR E FLRE S A R R R R i K R A SR [ ] P HL TR R A2 4 A AR
Bl ,2005,32(3) :339-343.

Yin Zhonghai, Jian Jianfeng, Zhou Lihua, et al. Upper limit of embedded strength of transformation domain digital
watermarking under invisible target of improved image fidelity constraint[ J]. Journal of Xidian University;: Natural Science
Edition,2005,32(3) :339-343. (in Chinese)

PRI, R, b, S T WU L YRR AR B K ENSERE (D] 22741 ,2011,40(5) :623-627.

Ren Na,Zhu Changqing, Wang Zhiwei. Blind watermarking algorithm based on mapping mechanism for remote sensing image

[J]. Acta Geodaetica et Cartographica Sinica,2011,40(5) :623-627. (in Chinese)

[Tt T &



