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Secret Image Sharing Scheme using Matrix
Decomposition and Adversary Structure

Suhng-lli HyunT,

ABSTRACT

Sang—Ho Shin”,

Kee—Young YooTH

In Shamir’s (¢,n)-threshold based secret image sharing schemes, there exists a problem that the secret
image can be reconstructed when an arbitrary attacker becomes aware of ¢t secret image pieces, or t

participants are malicious collusion. It is because that utilizes linear combination polynomial arithmetic

operation. In order to overcome the problem, we propose a secret image sharing scheme using matrix

decomposition and adversary structure. In the proposed scheme, there is no reconstruction of the secret

image even when an arbitrary attacker become aware of ¢ secret image pieces. Also, we utilize a simple

matrix decomposition operation in order to improve the security of the secret image. In experiments,
we show that performances of embedding capacity and image distortion ratio of the proposed scheme

are superior to previous schemes.
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Table 1, Result of embedding capacity for eight grey
scale test images (bit)

Images Lin. & | Wang & |Chang et Proposed
Tsail15] | Shyull6] | al.[17]
Lena 524,288 | 131,072 | 786,432 | 524,288
Baboon | 524288 | 131,072 | 786,432 | 524,288
Airplane | 524,288 | 131,072 | 786,432 | 524,288
Peppers | 524,288 | 131,072 | 786,432 | 524,288
Boat 524,288 | 131,072 | 786,432 | 524,288
Man 524,288 | 131,072 | 786,432 | 524,288
Elaine 524,288 | 131,072 | 786,432 | 524,288
Woman | 524288 | 131,072 | 786,432 | 524,288

o] F& ‘progressive’ =2} (4,4)-threshold
of thall g3t th. Lind Tsai® 74 -$oll=
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Fig. 1. Eight grey—scale test images. (a) airplane, (b) baboon, (c) Lena, (d) peppers, (e) boat, (f) Elaine, (g) man

and (h) woman,



Table 2, Result of PSNR for eight grey scale test images

(aB)
mases | i) Sholis) |t atli)| TP
Lena 39.16 - 40.92 44.37
Baboon 39.15 - 40.92 43.36
Airplane 39.21 - 40.87 45.12
Peppers 39.20 - 40.96 43.36
Boat 39.18 - 40.93 43.36
Man 39.18 - 40.93 43.34
Elaine 39.13 - 40.89 43.35
Woman 39.18 - 40.93 43.37
Average | 39.17 - 40.92 43.75
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