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An Improved Reversible Secret Image Sharing Scheme based on GF(Q2%*
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ABSTRACT

Lin and Chan proposed a reversible secret image sharing scheme in 2010. The advantages of their scheme are as follows:
the low distortion ratio, high embedding capacity of shadow images and usage of the reversible. However, their scheme has
some problems. First, the number of participants is limited because of modulus prime number m. Second, the overflow can
be occurred by additional operations (quantized value and the result value of polynomial) in the secret sharing procedure.
Finally, if the coefficient of (¢ —1)th degree polynomial become zero, (¢ —1) participants can access secret data.

In this paper, an improved reversible secret image sharing scheme which solves the problems of Lin and Chan’s scheme
while provides the low distortion ratio and high embedding capacity is proposed. The proposed scheme solves the problems
that are a limit of a total number of participants, and occurrence of overflow by new polynomial operation over GF(2®). Also,
it solve problem that the coefficient of (t—1)th degree polynomial become zero by fixed MSB 4-bit constant. In the
experimental results, PSNR of their scheme is decreased with the increase of embedding capacity. However, even if the
embedding capacity increase, PSNR value of about 45dB or more is maintained uniformly in the proposed scheme.

Keywords: Reversible Secret Image Sharing, Galois Field, Steganography, PSNR, Embedding Capacity
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Lin?} Chan®] 7|l et PSNRY ZHo= m
ko] AAGE g v EQ] 47} Wolx|7] wf
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7] witell 77 o] B IRt Erbsslicl A
el ¢9] F7tel Wl PSNR-S <F 45dB
FulRls A A ZA7RAEE 256
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Mandrill

(28 14) AFZst 9712] 74 o|a|%|

(Z 1) LinZ} Changl 7|}t kst

City

7|Yel vl HEE 52

s wd AR AR 7RA PSNR 44
L 2}z o

A

45dBZ A 4 9l
T 719 715 94
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7WA AL 27k e
o] ALt
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Re
(O3 15) AR=$H H|Y o|o|X|et ZE H|L o|o|X]|
T Ue ot o|o|X|e] HRME H|w ((7,8)-threshold)

; Lin&Chan's 714 Alokgt 719
Abele (bit) PSNR (dB) AkslEF (bit) PSNR (dB)

2 786,432 47.02 262,144 45.62
3 1,672,864 46.87 786,432 45.57
4 2,359,296 42.31 1,310,720 45.86
5 3,145,728 42.26 1,835,008 45.61
6 3,932,160 39.52 2,359,296 45.81
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13 N/A N/A 6,029,312 45.76
14 N/A N/A 6,553,600 45.68
15 N/A N/A 7,077,888 45.89
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Cover image PSNE (dB)
m=3 m=>5 m="17 m=11 m=13
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