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A novel image steganography based on Hilbert curve
scanning algorithm and run-length

CHEN Zhen-zuo', YANG Ren-er'", CHEN Ji?
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: The Run-Length steganography, referred to as RLSteg, has a problem with low embedding rate. To
address this problem, based on Hilbert curve scanning algorithm, we put forward an improved RLSteg algorithm,
which can increase the number of runs available for secret message embedding and thus effectively improve the
embedding capacity. The presented algorithm uses the parity of run length in the bit stream to embed the secret
message. The embedding process can be described as follows: the cover image is first decomposed into eight
binary bitplanes, then Hilbert curve scanning algorithm is used to scramble the pixels of each bitplane. By
analyzing each scrambled bitplane bit stream, the run available for secret message embedding is determined. At
the edge of available run of bit stream 0, 1, at most one value is modified, hence 1 bit secret message is
successfully embedded. Experimental results show that, compared with the classical RLSteg algorithm, the
presented RLSteg algorithm has the advantages of larger embedding capacity and better visually imperceptible
performance.

Key words: image steganography; Hilbert curve scanning; run-length; steganographic system performance



