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The Ability of Information-hiding Technique to
Redundant Components of Ascii-arts

MasaMiCHI KIWATAt and MUNETOSHI IWAKIRIt

The ascii-art is one of techniques to the text based image representation, and it is using
density or outline shapes of black-and-white dots on the character structures. Although, the
ordinary ascii-art is not combined to the attribute informations, thus the separated records
would be lost, easily. Therefore, in this research, we try to build up the information-hiding
techniques for ascii-arts, and it applied a substitution table of the brightness to the many
selectable characters for embedding secret messages. According to the experemental evalua-
tions, the proposal technique increased the capacity of embedding with improving the quality
of image, and these were upgraded by the optimizing method to the band-width of gray scales,
moreover. As a result of this research, we realized that the embedding capacity about 21%
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at maximum to size of the cover data.
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Fig.1 An example of ascii-arts.
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Fig.2 Ascii-arts composition flow.

goooooosoboooooooboooooooon
goooboooooooboooooooooboooo
gooooocooooobooobooobooboo 1101
gogo200000o0oooocb100b000oboon
00000000000oU00oooooooog 2(b)m
40000000000O00O0O0COO0O0O0O0O0O0O0
goooobooooooooooooooooooo
gooooooooobooooo

2. 00000

02k.) 000000000000

Stepl. 0OOOO
000000010 1MO0000000000
000000000000000000000
000000000000000000000
000000000000 000000100
ooooo

Step2. 00O

ooooooooobooooooooooOoboboooooooon 1259

godoobobobooooooobobbooooo
gooboooboooooobooboiooo
godd 16x1l6e000000000OODOO
jodddoooooooooooooo 1e
goo0oooooooooooooooooo
gooooooooooboobooooooooo
0o0o00o0bOo0ooOoooOooooobooo
g260000000D0O0O00O0DOO0ODODOOO
gooobooboboobob19oooboo
gobooo1l19gbobooobobooooboon
goobbooobOooboobobooobooo
gooboooooboo
gooooobooodo nOO0 10000
O0mxmO0000O0O00OO0DOODODOODOO
obdo goboooboob
Step3. 00O
JodooooOooOoOoooboboboOoooono
gooooboo0ooOoooooobo10 1mo
OOStepl 00 O000OD0OOOOODOOOOOO
gobooboobooboboobobooo
gooboooobobooboboboobobooo
Stepd. OO
goooo0o0obOoobobooooboooo
goooOooooboooobooobooog
goo0oobOoooobooobobooboobooo
00o000D0O0o00obOOobOOo0obOooboobooo
oo0oboOoOoobooooo

3. 0 O0O00Q0

3.1 DOO0ODOOOOO
02(p)00000000000O00O0OO0ODOUOO
Stepl. 0OOOO
gooooool1ob@oooboooooo
goooobobooobo11bo0oooooo
0o0o0O0oo0Ooooooooooobooobooo
0o0o00o0oo0obOOoOobOoboobooooooo
doo00o0dooOobDOoOoboooboooooo
goooooobb pobbbb110Ob0bOO
gooboooboboo
Step2. 00O
gooboobooboooooobooboobobo
0oodbodb0 nO0D0 1000000 mxm
gooooboobooboobooooboog goog
gooooa
Step3. 0OOOOO
Jdo000OobOOooooooboOoboobobooo



1260 goooooooo

=

TAZAFX Y

R= o= P - L7V é

- e R0
DE 4

VAV P/A=Y aW L
(FEEER 14)
03 oodoo

Fig.3 Labeling.
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Fig.4 An example of the substitution.
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Fig.6 An example of exchange table (p=32, g=12).
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Fig.5 The distribution of the characters by the number
of dots.
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Fig.7 The experimental images (128 x 128 pixel).

goooOooooooOoOoOooooOobooO YooOoooo
g0 00000000000 OgOOOOOOOO
goboooooooooobooocoOoooooobooo
gbooooooooooooooo

4.2 0000

goobooooooooooooboooooooo
goboooooooooooooooobobooo
gobooodoooooooooooooobooood
gobooooooooooobooooooooooa
gobooooooooooboobooouoooobooo
gobooooooooobocoooooooboooooo
gobooooooooobocooboOoooooobooo
gooooooooooboooboooooooboooo
gboboooooboocobooobooOobO0O128 x 128
gooooooooo

ooooboobobo 400000000 7000O



1262 goooooooo

1000
900
800
700
600
500
400
300
200
100

K

2 12 22 32 42 52 62 72 82 92 102112
W%
08 DOoOOoOooOo
Fig.8 Number of areas on the experimental images.
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Fig.9 Examples of the reduction image (Image3, n=4).
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Table 1 Threshold of glades for recognition.
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Fig.10 Number of areas on the object.
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Fig.11 Relationship of embedded bits to areas with
brightness.
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Fig.12 Examples of ascii-art (g=120, n=4).
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Table 2 Relationship of MOS and p.
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