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Abstract ; In order to improve the hiding capacity,a transform domain statistical quantity shifting—based ro-
bust lossless data hiding scheme is proposed,which exploits the correlation between different bands of mul-
tispectral images and the stability of the block mean values of their wavelet transform coefficients. Firstly,
Karhunen Loéve transform ( KLT) is carried out to reduce the correlation between different bands , then dis-
crete wavelet transform is conducted in the KLT obtained images, after that the HH coefficients are divided
into blocks to calculate the block mean values,which are used as the statistical quantity,then their values
are shifted to embed the secret data. Finally,the error values are embedded in the stego—image to compen-
sate the loss caused by float transform and overflow. The comparison results indicate that the proposed
scheme can embed twice the amounts of secret bits of that embedded in the previous methods when having
the same image quality ,additionally the proposed method can resist noise attack. Compared with the newest
scheme by embedding the same bits of secret data,the proposed method achieves not only 23.9% increase
of JPEG2000 resist compression ratio but also 44. 8% reduction of bit error rate.
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Table 2 Performance of the proposed method with different capacity (2x2,BER<1% ,PSNR>38 dB)

PSNR/dB R R, BER/%
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Table 3 Performance of the proposed method with different capacity (4x4,BER<1% ,PSNR>38 dB)
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Fig. 7 Relationship between BER and robust space R with different salt and pepper noise density
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J54 T35 5 40 B T LG B G [ SR R RN 2 485, A, AR SCREANAE X JPEG2000
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Table 4 Performance comparison between the proposed method and existing algorithms for multispectral images ( BER<1% )

PSNR/dB C R, BER/%
ik Robinson  San  Yellow Robinson  San  Yellow Robinson  San ~ Yellow Robinson  San  Yellow
. Lawrence . Lawrence . Lawrence . Lawrence
Farm Francisco Stone Farm Francisco Stone Farm  Francisco Stone Farm Francisco Stone
k6] 38.48 38.48 38.49 38.49 24576 24576 24576 24 576 6 4 6 4 0.61 0.47 0.60 0.5
k[T 38.92 38.33 38.22 38.72 24576 24516 24576 24576 6 5 8 5 0.02 053 0.02 0.69
SCHRI8] 38.56 38.62 38.27 38.39 49152 49152 49152 49 152 6 4 9 6 0.70 094 0.35 0.71
A 38.42 38.57 38.22 38.40 49152 49152 49152 49152 6 6 9 6 0.37 092 053 0.11

x5 MABFENEEXL—BRER (BER<1%)

Table 5 Performance comparison between the proposed method and existing algorithms for natural images ( BER<1% )

‘ PSNR/dB c R, BER/%
ik
Lena  Baboon Boat Airplane Goldhill Peppers ~ Lena  Baboon Boat  Airplane Goldhill Peppers  Lena Baboon ~ Boat  Airplane Goldhill Peppers  Lena  Baboon  Boat  Airplane Goldhill Peppers
k6] 38.34 3524 3793 Bl 3B 356 U5 4516 456 U5 U5 U567 2 6 8 5 6 0.2 08 04 046 068 029
ST 38.77 36.00 38.66 3829 3840 3172 4576 24576 4576 4576 %56 456 135 45 10 nm 95 H 020 03 017 010 010 027
JHK8] 3858 3512 3851 384 38 365 HIN 91N H12 HIN HIN H12 B 3 10 11 9 9 0.65 0.8 0.6 034 05 0.8
AL 8% 3620 346 3828 B2 WY LI HIN HIN HI1N HIN HIR 15 5 12 12 10 15 042 03 017 015 015 028
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