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Data Hiding under Fractal Image Generation
via Random Midpoint Displacement Method

YUKIHIKO HAvAsHI,t KIYOSHI TANAKAtt and TATSUO SUGIMURATt

This paper presents a new data hiding scheme under fractal image generation for Computer
Graphics (CG) applications. We focus on the randomness in fractal image generation and use
it for data hiding. We generate an image surface from coarse to fine resolution via random
midpoint displacement method while controlling the additive random variable of interpolating
points by bits of additional information to be embedded. As the result, our scheme generates a
terrain surface which gives us natural impression without loss of fractalness analogous to con-
ventional scheme. Moreover, about 9 ~ 32 kbytes of additional information can be embedded
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in a generated 257x257 image with 256 gray levels depending on fractal dimension.
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Fig. 4 2D-fBm generation via random midpoint displacement method.
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Fig. 7 Calculation of maximum amplitude width A.
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Table 1 The amount of embedable bits/bytes.
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Table 2 Embedable bits per pixel and their frequencies.

— HORAC o B

7775 WK 716 ] 5 1 3 2 1
D=21(H—=09) | 1 |20] 56 | 208 800 | 7,232 | 57,728
D=23H=07 | 1|8 68 | 464 | 3,680 | 28,800 | 33,024
D=25(H=05)| - | o | 132 1,968 | 30,012 | 33,024 | -
D=27H=03) | = | — | 141 | 16,496 | 49,408 | - -
D=29(H=01) | — | — | 141 | 65,004 | - - -

(a) 7'V LrLRR (b) R
F8 Uy NEy MEDARID X B AKES
Fig. 8 Generated image by single-bit embedding (D = 2.3).

@ 7o L rRR (b) B
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Fig. 9 Generated image by multi-bits embedding (D = 2.3).

(@) ZvA LrULgRR (b R

E10  BERIEIC & B ARHEE
Fig. 10 Generated image by conventional scheme (D = 2.3).
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Fig. 11 Fractal plots for generated images (D = 2.3).
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Fig. 12 Relationship between Hurst exponents before
and after image generation.
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