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WFFEE R O E (#3C) : An information hiding technique called steganography can be
employed for secretly transmitting side information without increasing its data size. This
idea can be applied to enhancing the quality of speech communications using sub-channel
data transmission based on information hiding techniques. The experimental results of
this study indicate that the proposed techniques outperform the conventional ones.

SRR
(SRR : 1)
EEER R a &t
2009 4F & 600, 000 180, 000 780, 000
2010 4E & 500, 000 150, 000 650, 000
2011 4F )& 500, 000 150, 000 650, 000
I
T
g 1,600, 000 480, 000 2,080, 000

Wrgesy sy - 15
B 0458 - B BERESFLE - @Ery hU—7 T3
X—U— RSO IALENMN, AT H 2 757 4, IP B, SEIERA, S IMlEwsE

1. AFZEBHAE 4 FI D 5 REAERRA T 53— IO IP xv U
— 7LV EFBELZERL WD, /
IPxy hT—7 DK LEHIZ, 7r—F 7 NOREDFREICAFETHY, 9
Ny RBEOXFT—T 7 r— /a N L7zidfE Lo T — 03 F= K E O B 2 s
T, IP EEGICx 9 5 B O A ENI & b3 EEG, WEEEWE AT SE5 &) RiE
FoTETND %?@?_Tb\
LaL, IPaa WA T LX A NE(EIC 9 LtF'nEJE%E XS B AR NI Z




I IP Ry VU= %A 7T L LTIER
BEHIFOREBIZRE S TBIRT 2 /et s
MHTEY, TANKIFITICET LIcEk L
o TUWD.

2. WEoHRY

IPRy hT—2DEREEBHIZ, a2 T
Y DOFEVEMHRHEE TR B E LT, BEFEN
LRATH ) 777 4 LN D ERED
AAFERNIER ZEDD L O/ T,

MFERFF L, BT — X 0% S Atz
HEE LB &N LOAREMIC O WT D
NETITHMMLTEXREND D.

HHDIAAFINZISHT D &, T4 V%
NTF—=HDIRNT, SESERIEREMEE
ICHDIATe Z LN TE 5.

AT, = 5 L7z oA L H i %,
IP EFHicB 5= —*RICcHTHZ &
ZHEELTWD.

3. WHED Tk

AL, T 0 7T Ao FERE L
TIHREDIAREN ZISH L E T —4
DIEEERERTHENIZAEZ A VAL 5
T3,

£70, EBROT TV r—a BT B
RIEOENWEEFTR D20, EREOEHFT
— X Ewtgrl U CREEERZITV, I—EIED
WEE2iTo T 5.

4. WFIERCR
Ny PR
e s [ 5
EER } !
¥ y 3 &
Ckz J Ok ]k ][kt wgikf”
INTIRD
¥ ] Vk \J S
ISR
HENMERD
[ k2 | [ ki ] ] [ ket ‘mm
21 ¢—‘
2] R [ [er] BE7—50

pi3iA 0]
H1 REEICLDRBEEDOFIRE

X 1 AR OREEZ T, BRIET,
H 5T DREM TR EEIC L E R/
BMAGTET —Z 20Ok L TR
ICHIOIAALTEE, N7y hORENELTZ
B, 29 LMt s#E=FMHT 22 TF
T — A DEEEITO FlkEoTn 5.

RRIBIIMHEREEF T XD HL O
2% L CHLOIATe =8, AT EoRiEEs
HmsEsZ &R MhiEmERETE 5
TEDEEE o TV D,

ZD, MMERICLDIEEEREFT

— X DIEENARETH D721 T <, Mg
ROBEIZHTEVIBET+—~y N2 AR
THMENR/RL, kKD 1P BFEVAT LE
O HHNEZHEFFCE D &0 ) RS
EALTWVD.

ERIBIIMHEREEF T — X220 H O
W26 L CHOAT =0, —RT 5 LlaiinE
NHEET DT DL HIICHEZ D), BEE
L IP Ry N —27 THRT 537> hOKX
WhEREICEE T, MmN E 2w -
IHBRILENTEHLEWVINNT Ry T R
M ERi-T=TiEL o> TN D,

BB, RBFFETIE, 29 L7ZTEHRE DAL
D200l L LT, MhifERic
LD HEFT — X O EALIZ OV T HRE
L.

FERIEL, aklz LA EDOERER A A v b
ENTVWHEHEDOEFDEHFT — LG, F
FT— X\ ZHDIAAL TEBWEMiBERIZ &
T 4kHz DL EOJEMERR S ZE T L, Aok
WLAHHR O R T — X IV E R i &
TEY 3 FiEL o T 5.

AR TIE, 29 LT=BEOISHEIO#RSE
L, THEREOIALBINNIC X 2 & e
WEDOERROAREN 2 RTZ N TE

28, FEHEFFREORWL~LTiEH D
HLOD, MIEREHEOIATZ & T, AED
BT A EbI RN HIETCLE
I DOPREEDOT R TH D, ZDi=, K
ZETIEEREEDIAALTHLEFRT — X D
ERFEoL ARV E 2L A FTROFHR
HOIAGFMT 2 FT- I E L, EREICBT
DRFEELIT TS,

5. ERFEERCE
(WFFeE . WRe oy 4a3E M OSEL R SR 1
=Y

UdEssamsc) (B4 10)

O FEA B, HETarT7I 7 AM,
HAKZF &% 453, vol.66, no.S,
pp. 381-386, (2010) #AFidH Y

© ZEH ER, HA BHSE, VT7TAR—Fx
V74— - Bfpoboy =AML
THELIV LY TR ZEMHFOZ &
-, OplusE, vol. 32, no.7, pp.799-803,
(2010) #Fe7e L

® Naofumi Aoki, A band extension
technique for narrow—band telephony
speech based on full wave
rectification, IEICE Transactions on
Communications, vol. E93-B, no. 3,
pp. 729-731, (2010) &EHH Y

@ FHA EH, DVI-ADPOM IZxd % 1 & L %
ATH T T 7 4 O—FE, B
{§ %% &% & A, vol.J93-A, no. 2,
pp. 104-106, (2010) #AFHidH Y



CEARE) (G 36 1)

)

BA B, EALEEEOETIZL S
=74 A M) v 77— hOHRENE, &
FIEHBEFR~Y VT AT 4 TIHEHRAA
TAT e T A MRS,
EMM2011-74, (March 16, 2012)

BAR EH, =T 4 A )T —h
BT 2 —8&%, AAREFEZSEFNE
R, ME)IKF, Bk, March
13-15, 2012)

FA BEH, HA K SuperCollider iz
Lo RFar T 7O,
HARS B P AR RS, HEIIK
%, FEiE, (March 13-15, 2012)

BA B, HFHRIRAV—FT 47Tk
LA =T 4A MY v 7T — b DOARENE,
BT ERBEFENVTF AT 4 TIHEFA
AT 47 2=V vF A M,
EMM2011-46, (November 14-15, 2011)
Naofumi Aoki, Audio Trick Art Based on
Information Misreading Technique
2011 Seventh International Conference
on Intelligent Information Hiding and

Multimedia Signal Processing
(ITHMSP2011), Dalian, China,
pp. 306-309, (October 14-16, 2011)

BA EHY, Y=y AT 4TICED
ffEALE O ATEME, B HEHRBEFE~
T AT 4T AR MRS,
MVE2011-31, (October 13-14, 2011)
BA EHY, FHRIAY—FT 4TIk
24 =T 4 AN v T— b, EER
BEFR VYA T 0 KRS, dtiEE KR
KL, (September 13-16, 2011)

BA BHH, ETHEHRRPEOTZOO~
A 2 FEE, TPEEMRHEES, 0
ERF, FLIR, (September 8-10, 2011)
B0 XX, Ak B, WA OB, B
), A EiG, TR B, HiE SA,
HEA BEH, EMMBNEfRET~ATF AT 4T
TEHAABE DA, B HEHEE TG
WM TR E MBI FEHN T+ — T A
(FIT2011), B fif K %%, & fi# ,
(September 7-9, 2011).

BA B, AR LB R A S
AmfEAE O "TREME, B EHEE S
a3 a=F—a I F T RS,
CQ2011-18, (July 14-15, 2011)

HAR B, HA K, SuperCollider
WCkarY o RFurs IS, BEEE
ol E 7o HE B gts, EA2011-36,
(June 23-24, 2011)

VERS BH, BEAT Bh, VEA B, BT A
iR, HE J/A, A EW, EW 2BEE
TN TF AT 4 TIHERLEORFK, &
BFHRBEFE~NVTF AT 4 TIERANAT
4T ey F ALY MRS,

21

22

23

24

25

EMM2011-7, (May 30, 2011)

BA ESE, REEicBirsE 5L
O OFREM:, 4 [ARHA S - S
W%, WAL KR, A, (February
14, 2011)

FBA EBEH, £/ 35 DIk 3 HEAE
DOFEENE, B 12 [~V TF AT ¢ TIEH
NAT 4 W E, JAEKRE, AUfA,
(January 13, 2011)

BA EE, SEHENCLDERANAAT

A7, B TERBEER A i S
#wAe Rz, s REART, LR,

(October 23-24, 2010)

BA B, e b TICEDE
oL OFEetE, B EHRBETEY
NTF AT 4T - AR R R,
MVE2010-71, (October 21-22, 2010)
Naofumi Aoki, A semi—lossless
steganography technique for G.711
telephony speech, 2010 Sixth
International Conference on
Intelligent Information Hiding and
Multimedia Signal Processing
(ITHMSP2010), Darmstadt, Germany,
pp. 534-537, (October 15-17, 2010)
A B, Yo h& AT oAk
B4 2 —&%, BX - Btk
B SCGE A R e, AL EE R, FLig
(October 23-24, 2010)

BEA BHY, HE T s T 7 AM,
AAFE PSR FER RS, BERY
WCH, (September 14-16, 2010)

BA EHE, SEEREERANAAT 4
7, EERBETFRANT AT 4T
WA T 4 7R (B 10 [\B), AL
R, LR, (June 9, 2010)

FEH OER, HA EHE, AFORZGE
AREME - BT = NPT
-, BEFERBETFRATAT 4 TE
WA T 4 7R (8 10 [|B), AL
ERY, LR, (June 9, 2010)

HA EH, UTANA—F % UT (DA
REME, 2009 FEEEEE - IF WO (E 72 HOG o
VIRV UL, fLigar gk
—, FL#E, (December 10-12, 2009)
SEH OIEM, HAR B, AROZERNE LS
BT == X—P LT A ) 2009 R
EERBEFS HG R T T A, FL
Mo _Xrva v ¥—, LI,
(December 10-12, 2009)

M OIER, HAR EH, VT AN—F ¥
V74— - BgoFTor Y - BRE
AT 4 7%, (November 6, 2009)
HA B, IP EFHICBIT O AL RS
KORT I 777 1 $difi, &G
&= AW &, (S2009-53,
(November 5-6, 2009)




26

27

28

29

30

31

32

33

34

35

36

HA B, FT0iRL 2 EFEOILEN
WZHEDSLBARAVARTH ) TF7 4,
ER - THHRBR P ALhE SR A K
R TEKRS, JbHA, (October 17-18,
2009)

Fij< ER, R EETI

B OGO, BR - HWEARY

At@ﬁi%@ Ka, LRTERY,
JE5., (October 17-18, 2009)
HAR BYE, Yy FT7 27 FOEE
JUER, EEA - 1 BALR T Ak A S
fBRa, ERITHERY, dbhi, (October
17-18, 2009)

BA BEHE, 7FRX ML EFORIIC
B9 2% — %g,ﬁ HFHR@Era~ LT
AT 47« ARAR BR B B 58
MVE2009-49, (October 8-9, 2009)
Naofumi Aoki, A lossless steganography
technique for G. 711 telephony speech,
2009 APSIPA  Annual Summit and
Conference (APSTPA ASC 2009), Sapporo,
Japan, pp. 274-277, (October 4-7, 2009)

FHA EH, YOSAKOL ¥ —F V480 2B
YA N—U T DR, T2 5T A R
Y harvEa—7 472009 (EC2009),
HARE K%, HAE, (September 16-18,
2009)

Naofumi Aoki,
technique for
speech by using
steganography, 2009 Fifth
International Conference on
Intelligent Information Hiding and
Multimedia Signal Processing
(ITHMSP2009), Kyoto, Japan,
pp. 487-490, (September 12-14, 2009)
TA B, F—2 AT 1 2T
ﬂ%bt AT 4T O | IMmEAL,
THHRIEE PR E RIS ERE 5
&ﬁ7ﬁ—?A(Nm%%,ﬁ%I¥ﬁ
2, i, (September 2-4, 2009)
Naofumi Aoki, Lossless steganography
techniques for IP telephony speech
taking account of the redundancy of
folded binary code, AICIT 2009 Fifth
International Joint Conference on INC,
IMS and IDC (NCM2009), Seoul, Korea,
pp. 1689-1692, (August 25-27, 2009)

mkﬁi A CEE R R OO I R

WYL — %T,$%hﬁ@h%xﬂ‘
== a s F VT 4 RS,
€Q2009-21, (July 9-10, 2009)

HA B, %?/FI717%%%M
Ll mr I I UE, ETiEwE
B FFH9E4, SP2009-29, (June
24-25, 2009)

b &3 BRI

Improvement of a band
G. 711

extension
telephony

(BFE) G2

O HA B, TTEMEND R EHREIN,
Het, 208 2—3 (2011)

@ HEA EH, 7Ly FR—=FKTIEILD S
~AfarrFuass Iy, i,
192 ~<—3 (2010)

(PEZETY PERE)
ORI Gt 1)

LB HIRREEE R N T e 7T A, P ONT,
Bl e E

I - HU BLE, HA EWS

HEFIZE : pPRER TLEMEASH, JuiEE K
FEXE - HFEF

%5 FrRE 2010-166091
HFEFH H : 2010 4F

EWNA DR - BN

OBAIRIL (G0 )

KR
S LS
HEFIZ -
T -
E5
BASHEH A
E N DR

(Z Dfth)
R B s

6. WFITHLRR

(D) W RERE

HA EH (AOKI NAOFUMI)
ALHRE KT « KB e Sarse gt -
WEFE S« 80322832

Bh#k

(2) WFge 8

C )
WHIEE &
(3) HLHERTIEA

C )
WHIEH & >



