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[Abstract]

In recent, watermarking technology have been paying attention to methods avoiding illegal use and reproduce of digital contents.
Then, in order to protect the right of digital contents, a watermark image is inserted into original images. In different watermarking
methods, several technologies using Ant Colony Algorithm have been studied. In this paper, we propose a watermarking method
using a discrete optimization method in the ants colony algorithm. This proposed method resembls the process that ants follow
the pheromone traps to find out food. And when a watermark image is inserted into original images, the proposed method considers
the deployment of obstacles or the balance between cells in the entire digital image. Simulation results show that the proposed
method is increased in robustness of watermarked image and is decreased in the perceptibility of watermarking compared to the

previous methods.
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Fig. 1. Ant Colony Algorithm(a. Initial state, b. Path determination,
c. Optimal determination)
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A Discrete Optimization Algorithm

(1) Initialize A, P, S,

(2) K= A, x Ay
(3) Fori=0; i<=A,; i++; {
(4) Dof
B Aqesixy)
Do {
(6) Each ant applies P,(r.s) to establish a trail and 7(r, s);
(7) }while (a2 n) //a: The entire ants
B)  ts) - (-a)yrrs)+aA(rs);
(9) }while (A,z D)
(10) A,
(1) K<A,

(12) }
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Fig. 2. Proposed algorithm
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