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Abstract: Muti-ary codes and mix-ary codes are widely used in information hiding, while the transfer effi-
ciency between notational systems is an important factor of coding efficiency. An effective notational system
transfer algorithm based on double-coding method is proposed for transforming arbitrary k-ary sequences to
p-ary sequences. It is proved that the proposed notational system transform algorithm is optimal. The method
is applied to improve embedding efficiency of several kinds of steganographic algorithms based on mix-ary
codes or grouped multi-ary codes, including KT-Lex steganographic system, webpage steganography based on
equal tag, grid coloring codes and APPM codes. Both theory analysis and experimental results show that the
proposed method is effective.
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BUS 4 A St B A S i AT 2

4.1 Mi#k KT-Lex XABEE RS

SCAR R E AR LLSCA Sy 3k, B SCA AR H 2
GRid g5k TR ORTE SCRE T TH IR U Ay, R R
= R B B SCA 2 . T-Lex £ 4852 1 SCik [15] 42
HH PR 35 T ) SO B e () — AN LR ) SCR RS R 4R,
5% F WordNet 1 54 3570 8034 B 4ii] v (1) K 29 30% #4)
B T-Lex 22 4% b 1 [7) i) i) i, ) [ i ) n]
PEMEREL 2 I BN BRSO T, [ SCR RS 1
KA1 2.56, Horbds KAR S IMEL 23900 4 13 1 2.
SCHR [16] X T-Lex R GEHEAT T ohodk JF 42 Hh KT-Lex &
gr, gy %0 KA R G e, 54— [H
SR ¢ bit 45 &, il o G F GBS e &
BH, Wt=[lbn].

X EEAN T R Ji) A e 1 B ] W, AR B8 () X
WA KN A g, JH KT-Lex RZEK M T SCHk [18] 4
755, W; FEGEA R C(W;) = [1bn,].

7 K LA RUZ G5 T3 58, W W 1D e 25 1 44

Ib n; — I_lb ’I’Lij

NI E = B N UR R B W o i i/ A\ U
Fi. BB AR i BI45 B m=(0010 1100 1011 0010
1001- -+ ), KIETFHAT BRSO QTR (b A7l BbR
FoR IR SRR A 5 )«

The new!

treatment® for local pregnant* women have the full

C(W;) = [Ibn;| +

booking system and priority?

support of private hospitals in Hong Kong. From
February 1, mainland women suspected of entering
Hong Kong to give birth will be asked® by immigra-
tion officers to furnish® their booking confirmation”
certificates with local hospitals, Assistant Director of
Immigration David Chiu said.

AR 7] SCam ] e, IR Ty 4 B2 1A AT [ ]
HIELEA “new”, R R4S A

Syn(new) = {new, fresh, novel, raw, newfangled,

young}

KA Z i S IR NS, AT AR A
SCIA] R R P G i 7 JE Ok

Enc(new)={new|[000], young[001], novel[010],
raw[011], newfangled[10], fresh[11]}
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BT R 365 RT3 bit 001, XF Y i
“young” , WA ¥ “new” kK “young”, MMk
\ 3 bit ¥ &

[[] 2, T Enc(priority)={precedence|00], pri-
ority[01], antecedence[1]};

Enc(treatment)={discussion[00], treatment[01],
discourse[10], handling[11]};

Enc(pregnant)={meaning[000], pregnant[001],
significant[010], fraught[001], momentous [10], im-
portant[11]};

Enc(ask)={ask[000], inquire[001], enquire[010],
require[011], expect[100], necessitate[10], need[11]};

Enc(furnish)={supply[000], provide[001], ren-
der[01], furnish[10], give[11]};

Enc(confirmation)={confirmation[00], verifica-
tion[01], substantiation[1]}.

R DA X2 i % 532K R i N D 7 5 K5 T 6
AR SRR A 4841 01 10, 010+ 11, 001 F101, 4
SCARBIEATHRA 17 bit 1 5.

HEIRNJG IR SCA BN : The young! booking
system and priority? discourse® for local signifi-
cant* women have the full support of private hos-
pitals in Hong Kong. From February 1, mainland
women suspected of entering Hong Kong to give birth
will be need® by immigration officers to provide®
their booking verification” certificates with local
hospitals, Assistant Director of Immigration David
Chiu said.

FEAWCTT AT HZ B XU Z G ) P 7 A SR SR RN
HE.

2 MK T-Lex K35 2 G8K 0 2 5 77 VL 7T 153 1
TR SCRY B B R 7% A 12 bit. SR AR Ak WU g i A
i, SURBGEAR A 17 bit, RN R R4
5 41.67%. Rk, ASCr kT AT Aol KT-Lex
BRY.

4.2 HHMTTEMRICREAR

90 5 A DA S B, SR BT 4
336 HF R WA I BT AR K ML
RIET AL i, Sk [17] BRBUAT IR £
FARBRAE CE R RE 2 B, A T 3 TS
W ) 5 B R Bt M e, DBt
FIE T4 b 0 0 L5 KRS, R %
b SRR 2 00 TR SUA BRI
A ROV IR, VA L e —
TR HEBIAE T PR AL AU 0 S SR
.

O M TURRIE Ty A B PR E b ny, T BE B
M KAs BTN C(T;) = [1b(ny!)]. RAALIUZ G
W Ja, T; BB 7 A

Ib (n;!) — [Ib (n:)]
9 b(n. )]

C(T;) = [Ib(n:!)] +

K HISCHR [18] AL XUZ G B 5535 73 ) S L T
TEEMFRIC M RS A, I Internet I F 8 www.
yahoo.com. www.microsoft.com. www.ebay.com 4§
UL At PR DT EAT 190 g 2 e . SR LA XL
RS e, TR SR I A e B G, SR A
RILK 5.

15

100 200 300 400 500 600
RITF 5

B 5 kA b

Figure 5 Hiding capacity of webpages

S 2 IR W], SR (18] FA S5 24 e DR I
TR B s B IR IR D ACR, TR A S5 ¥4 g
R SR (18] R BA L, P s IR RE Ll 7%.

4.3 HiHEEBEHw

T DA g A, o3 BT DA 2 G i AR
X321 22 - g 16 o v RE . R (e gmtd i Bl —
Gt 7LD, nI e g N ERARFEA TR 1A (29+1) 3
H%, HAEREAME T Hamming B2 5 9 10 B M. sz
by TR B R Al Sk (9] $2 H, FR O EMD
7.

AN H AR p = 3, WP HKEL =7,
HARFA K K = 3. SR SCHR [9] 74 XL
JEGAS T EEATSE R, A5 R ILE 6.

IR KW, A AKERMIEIE T, M
TR GG o> 41 2 B g i, SR A0 A2 g 6 7 v T
AR s 2 R SR LRI AR, 58 E, |k
I A IS TS ta g, T HLA =0T Golay B
5% = 76 Hamming F& 5 % 45 o Ath 22 3 i 2 5[5 #
A
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25k B o SCHRIOTH % SR Tl 1 3 S e M A A B, 4B T AT
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Figure 6 Comparison of embedding efficiency

4.4 Wi# APPM 4RH5

Sk [20] FE T T A R IR AN APPM
(adaptive pixel pair matching) F2 5 4 i 5%, %5
EReE T 2 B AN [ R N B0 R A G N K L (1)
5. AT 51K LSB Matching 5%, EMD #.i2:
1 DE(diamond encoding) &%, % 5 iEHAT ZFE 1Kk
NBfar, HARAH A )20~ BATAH A5 8 AR AR A
RE.

TEIRGHERIAAE TS, K STk (18] Hh B YRR 2
Y 555 T APPM B VLG B gn b, %50
SCREA . X HR A tyse (mean square error,
MSE) >k FE & UG A ik A9 S5 T8 o T 5 1 e
R BLRR S

M M
tMSE—MxM;jz::OPH pl]
X M ox M ERERIRAN, pig M p) ;73R os
JEL 46 B AR SR A AN 308 R IR R B 5230 &5 R
Kl 7.
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Figure 7 Comparison of embedding payload

BB AREAT S0, P T 2 MRS TR iR A A
R, BRI M AN S 56 5 R R, AL XUZ S
PSR T R R R e e k. S B, ik
XS 4 8 AN SN 22 3 A B 55 AR R 3 i B 5
A T HXH T G K7 7K BN S A SR A [
HAT 2 MS %M.
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