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ABSTRACT

A single microphone noise canceller based on a spec-
trum suppression approach is taken into account. A
detection method of unvoiced sections is introduced
and an improved method for noise spectrum estima-
tion is proposed. The noise spectrum can be more
precisely estimated compared with the conventional
methods. A spectrum gain is also improved more pre-
cisely by using the noise spectrum estimated by the
proposed method. It is confirmed that the segmen-
tal SNR can be improved by 1~1.5 dB for stationary
white noise and non-stationary bubble noise through

computer simulations.

1 Joogu

o00oo0000o0000O0000o00000oo0n
O000ooO0oO0oo0ooo0ooooo0oO0ooooonn
goobooobooboboooboobobooboo
goobooobooboboobobobooobooboo
O0oo00o00oo0ooooo0ooOoooooooooo
000o00o000000o00oo0o0ooooooooo
goobobobooobbobooobogoboboboo
goooogooboooooooooboooboo
Oo0oo0oO0o00oo0o0o0O0o0oo0oooooo
000o00o0O0000o00o0ooo0ooooooo
googbooobobooobooobobobooboboooboodg
oo0o0ooOo0ooOo0ooooo0oooooooo
Ooo0ooooooooooooooooo

goobooooooobooboobboobooobon
ETSI(European Telecommunications Standard Insti-
tute) 0 0 0O O 3GPP(The 3rd Generation Partnership
Project) 000000000000 OO0OOOOOOO
goboboooobooboobooooboobooo
gooboboooobobobooobobooooooboodg
ooooo [3,[4]0

0000000000000 0000000000
gogodogbooobbbooooobooboooooooon
gobbooboboboboboboobobobon
000000000000000Ephraim O Malah O
00000000 MMSE STSAOOOO [1)J0 MMSE
STsAODO0O00OO0OOO0DOOOOoooobboobboOog
goobooboobobooobobboboboood



ooooo0oDoOo0o0ooOoooooDooooooodg
oooooooooOoooooooooooooooo
goooopoOoOooooooDoDoODOOOOODOOd
00000 Joint MAP OO Lotter 0 VaryO QO OOOd
O00O00O0O0OMMSE STSAOOOOOOODOOOOO
00ooo [50
00o000ooooooooooooooooooo
0ooooooooDoooooDoooooooooag
oodoooooooooooooooooooooog
ddodooooogoooooooooooooooo
0000ooooooooooooooooooooog
joodoo0odo0ooooooooooooooog
ooooooo0ooooooooooooooooo
0oooooooooooooooooooooooo
go0ooo00oo0oOoOoOoOoOoOoOoooOooODODODOO
0000000000000 000o00 2Iooooo
03GPPOOOO0ODOOOODDOOOODOOOOOOO
000000000000 O00O000ooD 4ooo
go0oooo0o0oopoooooogoooooDoooOoO
oooooooooOoOo0OOoO0O0O0ooooooogg
dooooooooOooooooooooOODoOOOO
ooooooooooDpoOooooooDooOooooo
0000000000000 (ooUoo)oooo
oooooooooooooOoOoOoDooODoODoOOOO
00oo0oooooo [Mjoooooooooooo
O0DOoO0OSNROODOOODOOOODODOODOOO
ooooooooooooooo.

2 oo bboooooob

21 JO0boboobooooboooooboobon
U 1ijgogoooobobobooogooooooo
go.

Speech
estimation

G(K)

gy

» SNR
estimation

y(n)

144
1441

K
Y(K) o

X

U 10b000b000boboogoooboobon

00000000000000000000000
00000000000000000000 «(r)00
Odn)00000000y(n)00000000

— 2(n) + d(n) (1)

gbooooooooboboooooboboooon
gobooooooooooooobooboooboooono

y(n)

oboobooobOoooobooboobooooooboan
ooboOooooooooooooooooooooo
obooooobOooboobobooobooooooan
OOo0oO0ooorFTOOO0OODOOOODOOODOOOOO
ooooooboobobooobooooMODbOboO
oooobobooobooobo2MbOobDbOoOobDOoOoDo
goOso000bOO0O0oOobObOOob0OOoOoOoOob0OOmOnOn
000000000000 000000009m(n)00

@m(n) = {

googo
m 00000000000 kOODOOOOO0OC0OO
gooooo

h(n)ym—1(n)
h(n)ym(n — M)

1<n<<M

(2)
M<n<2M

Y(m,K) = X(m,k)+ D(m,K) 3)
Y(m,k) = R(m,k)exp (j0(m,k)) (4)
X(m,k) = A(m,k)exp (ja(m, k)) (5)

00000000M(m k0000000 SNR(DOO
0000000)000SNR(OOO0O0000000)0
0ooOoO0oO0ooOoooon

&(m, k)

2
’

(6)

)

:u»»

3333

)

y(m, k) = (7)

T oA~ T
S | e |

A%(m, k)
Aa(m, k)
R*(m, k)
Aa(m, k)

>/

d

)

gooboboogoooobbooobobboooooodg

SNR,00 SNROOOOOOOOOOOOO00 SNRE(m, k)

oooooooooo 1.
£(m, k) = asypy(m — 1,k)G*(m — 1,k)

+(1 —asyr)Ply(m, k) —1] (8)

O0000asyrD 0 < asyr <10000000000
Plz]00000000

Plz] :{

000000000 0O000O0 Roobooooooo
oobooooobbooobooobooooboooooo
0000 SNRy(m, k) 000000000000 OOO
OO0O000000SNRO OO0 SNROOODOODO
000 Gm,k)000,00000000000000
ooooooooooo

z0 >0
(9)

00 otherwise

2.2 MMSE STSA O

MMSE STSA D [1]00000000000000
0000000000000000000000000
0000000000000000000000000



gobooooboobooocooobooobooboooon
goooooboobooooooo

G(m, k) =

[(1+ (m. ) VB,
A(m, k) wv(m, k)

1+ A(m, k) 2v(m, k)

) +v(m, k),

v(m, k)
2 (
v(m,k

gboooooooooobono

_ &(m,k)

n(m,k) = 1= q(m, k) (11)
v k) = 1Rt (12)
_ 1- q(m) k) eXp(V(m, k))

Am, k) = a(m,k)  1+n(m,k) (13)

00000005L(:),4()0000000010000
0000000g¢(m,k)000000000000000
0000000000000000000000000
000000000

2.3 Joint MAP O
Joint MAPO [5|000000O0O00OOOOOOO
go0oo0oooooooooooooooooooao
goo0oooooooooooooao
DDDDDDDDDDDDDDDD(PDF)DDDD

000AD0000 (1400000
T4+1 T

f A™(m, k)
A(m, k)) =

p(A(m, k) T(r+1) ATTL

exp {—p

A(m, k)
ATB (1)

S

00000000 000000000070u0 2

00000000000p(A(m,k)000000000
Joint MAPOODO0000D p(A,e]Y)0000
0000 AD0De0DD000D00D0DO0D00DO0O
000000000 0000000000

_1_ p
wm B = 3 At D B e

2.4 0000003

000000000000000000000000
0000000000000000000 ¢(m,k)00
0 (10)0(13)0000000000000000000
00000000000000000000 SNRy(m,k)
000+,00000000000000000000
0000000000000 (60000000000
oooo

q(m, k) = aqq(m -Lk)+(1- aq)‘[(m’ k) (17)

000O0~(m,k)07,00000000000000
000000000000 000000000000

I(m,k)=1000~(m,k)0~,0000000000

000000000000000000000000
00000I(m,k)=00000

25 0JUOOooooon

00000000 [2100000 SNRy(m, k)OO0
obobOoOooooooooobooooboooooon
obobOoO0ooooooooooboooboooooon
ooooooooboooboooobooooog

goooobDOoobooSsNROODODOOOOOOODOO
00000000000 000000000 SNRy(m, k)
00000000000000000 R%2(m,k)0 10
0000000000000 0MMm—1,k)00

. R%(m,k

ﬂm%ﬂ:kdé—li)
0000D0000000000 SNRY(m,k)00000
000 Wim,k) 0000000 200000000
W(m,k) 0000000000000 0000000
0000000 SNROOOOOODOOODOO000
D0000000000000 SNROOOOOOOO
0000000

(18)

Wim k)

1]

0 4! o, \}”\2 rimk)
020000 W(m,k)
000000000 MN(mk)0D0O0OOOOOOOO
00000 2(m,k) DOODOOOOOOODOODOOOO

oo

z(m,k) = W(m,k)R*(m, k) (19)
ogooo
[mmmZm_Lmhjm<ﬂm
Z(m, k) = [dm%%ﬂm—LkﬂD&@u@<9z(ﬂ)

Z(m —1,k)O

otherwise



Z(0,k) =
Z(m, k) =

015(r.—1) (22)
T
Z(m)k) [Iszlofx(Lz—l)] (23)

0 (20) 000 0%(Z(m, k)0 Z(m,k) 0000000
O0000000Otrace{Z(m,k)} 000000 Z(m, k)
goo0o0ooooooooooL,0obooooooog
0000 z(m, k) 00000000000O0DOO0OI,, 4
D000 L,-100000000 0, ,,0000
L.-10000000000000DO00 T5,x000
ggboobouobooboobbobooboobo
good

3 0o

000000000000000000000000
0000000000000000000001000
0000000000000000000000000
0 SNRy(m,k) 00000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000SNROOO
0000000000000000000000000
000000000000 [60[1000000000
000000000000000000

3.1 VAD —Voice Activity Detector—
doododoooboooooubooboboboooodgo
00000000 SNRy(m,k)00004(m) 0000
0000000000 eDOO0000U00OoUooon
000000U0o0o0oooouoooooOoym)oono
0100000000000000000000 4(m)
gooddoooobobobooooooooooood
ofdooooooobooobooooboobooooa
goodoooobbooooobobobboooooooo
godoooobooobooooouoooooog
0000000000000 000000000 H(m)
00000000000000000 [70[10]000
00o00ooboooboooboooooobooo
gododoooooobobobobooboboooobooood
gooooooboboobbooooooooooood
000o00ooboboobooooobooooboo
goooooooobooboooood
godoooooobouoooooboooa

Yenergy(m, k) = R*(m, k) (24)

Y;:nergy (m) k)

m,k) = 5 25

" : ki/ll Yenergy(m, k) (2)
2M

H(m) = = p(m,k)log (p(m,k))(26)
k=1

0000000 2M0000000000000000
0000000000000000000000000
250H20 0 04000Hz 00 000 Yepergy(m, k) = 00
00000 (9 000000000000000000
0000000000000 O0000

e 0 (25)J000D0000DOOODOOOODOOODO
obooobOooooobooooboooboooonon
goobooooooooooobooobooon
oooooobobobOoooooooboooo
gooooooooboooooboooboooobo
oboooboooooooboobooooboooonon
ooooo

e JIOOOODODOOODDDODOODLDDDDOO
obooboooooobooooboooboooon
oboooooooooo

e JOI0DDOUIOOODOOODOODODDO
OO0O00oOooOSNROODDODOOODODOOODODOO
obooobOooooooooboobooooon
ooooooooooooooboooon

oboboobobooooooooooooboobooboon
obobOooooooooboooooobooooooon
goobooobooboboobobooboboboo
000 (25)000000000000000 cOoOO
obooooboooooooooooobooooooon
goooboboooooboboooobobooooo
00000000 0o0o0ooooooooo 9o

(Y-energy(m) k) + C)

Ao t) iﬁmWMWMHn(m
2M

H(m) = = p(m,k)log (p(m,k))  (28)
k=1

3.2 JUOU0O0Ooooooon
gboooboooooboocbooooooobooo
oooooboooboosooboooboobooooon
obooooooboooboboooobooooooo
0000 Wyeeo(m, k) D00 0000000 O0OOOO
SNROOOOOOOOODOOOOOoDoOOooooDooo
OO00oO0oDoOOoOOoO0ooO0oOoSNROOOOOOOODDOO
ooooboobooobosSsNRODOODOODODO



., fm k)

0 N éz 7, y(mk)

03:0000000 Waew(m, k)

gboogobooooobobooboobad

Ay(m) = arrdy(m —1)
k=2M

+(1—aLT)ﬁ > Rmk)  (29)
k=1

0000a,,00000000000000 (29)000
0000000000000X,(m)00000000
X(m,k)DD0OO0D00 SNROODODO [6]0

2M Ay (m)

SNRpp(m) = — 2l
M Xa(m, k)

—1 (30)

3.3 UJU0Ubooobooon

oboocoobOoobOoooooooobooobooo
goboooobooooooooooooooboooon
0000000 Gm,k) 00000000 G OO
oood

G.pyG(m, k)D (000D)

qm%ﬁ:{Gw%mD (Mooo)

000000000000000000000000
00000000000000 [2,[14 00SNROOO
0000 (0000=00+400)000000000
0000 [11),]12]00000000000000000
000000000 Gpu,-00000000

G(m,k)D G(m,k) > Gfloor

(32)
Gflorn“[| G(mak) S Gfloor

G(m,k):{
O000Gr..-000000000000000000
00 GoeyJ00000000000 [14]0

4 OO0OOOO0oOoOO

4.1 0OJO0Oooooood
0000000000 000b00O0 10kHzO000O
gboooobooboooooboooooobobon
gobooOooooboooobooooooooooo
00 (000000000 oooooo)oooooo
goooOooobooboboooooogosSNRODOO
gboooooooboioobooooo

U1googooo

Doopoo | 0O | oooooo 0
M 128 aSNR 0.99
" 1.74 T 0.126
ay 0.95 L. 20
Y1 0 dB Yo 10 dB
9. 7 dB Timit 2
Gsup 0.25 arLT 0.97
G floor(0000) | 6.8 dB | GO DD) | -10 dB

4.2 000O0OOO
gboooooooobooboooboobooooooon
oooogoogoo |X(m,k)|D|ZIEIDEIDEIEIEIEIEIEI
0000 |X(m,k)|00O0DO0O0O0O0ODO0O100000
obooooobi100b0o0o0ooooboobon

#(n) = IFFT[|X(m, k)| exp (j6(m,k))] (33)

000000000000000000000000
0000000000000000000000200
000000000000000000000 Gu(m,k)
00000000200000000000000

z(n)=IFFT [th(m, k)Y (m, k)| exp (j@(m, k:))] (34)

4.3 SNROO

oooobbog 12zms 00000000 O0O0ODO
SNROODOOOOODDOOOoOO SNROOOODOO
goooDoOoooOSNROOOOODOOOO

Yoty a*(n)
St (@) - 2(n))’

ooooNODOOODOOOODOOoLOoobobooooo
O00000z(n)ODOODOOODOOOOOO

10 L—1
SNRMg:ij:b&O (35)
=0

44 0O00O0OO0OODOOOOOOOOO
0200300000000 00b00o0oo0ooon
ooooboooOo sSNROOOO
oooobboooobooooooogbo SNROO
OOoooDoooOoOoDOOSNROOOOOOODOOO
OO0O0OSNROOOOODOODOOOOOOOOOOO
oobooooooooobbooboooooooobo
obooooobooboooobooooooooooo
obobOoO0oooooooooboooooooooon
obobOooooobOooooboooooooooon
oooboooooooobooooogooooobgoo
gooOoosSNROOOOODOOOOO



02 0000000000000 SNR,, [dB]

00 SNR | 6 | 12 | 18
ooo 1 14.15 | 18.59 | 23.37
MMSE(D 0O 2) 11.71 | 15.42 | 19.64
MMSE[D 00 [1],2)) 10.63 | 14.05 | 17.46
MMSE(@o0) 11.24 | 14.95 | 18.65
Joint MAP(D OO 2) 11.86 | 15.80 | 20.32
Joint MAP(D OO [21,/5]) | 10.71 | 14.46 | 18.35
Joint MAP(D D D) 11.39 | 15.16 | 18.97

03:00000000000000 SNR,., [dB]

00 SNR | 6 | 12 | 18
0001 12.91 | 17.63 | 22.57
MMSE(@D OO 2) 10.04 | 14.09 | 18.89
MMSE@ 00 [1,2]) 8.07 | 12.43 | 16.78
MMSE(@ 00) 8.93 | 13.58 | 17.85
Joint MAP(O OO 2) 10.21 | 14.58 | 19.53
Joint MAP(D OO [2],[5]) | 8.22 | 12.99 | 17.75
Joint MAP(D O O) 9.06 | 13.79 | 18.18
5 QOO0

goboooooobobooooobooobooboooo
goobooboboboobobooooobobooooog
goooOoooobooooooboooooboooonoo
uobooobooooobooobobooooobooon
0000000000 2oooo0oooUoooUoo
gbooboooboooooboooooboooooboon

gooOo0O0O000O0oOo SNROOODOODODOOD

000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000000000000 14000000
0000000 [11,[12) 0000000000000
0000000000000000000000000
000000000000000000000000
SNRODODODOOO

000000000000000000000000
0000000000000000000000000
20000000000000000SNROOOOOO
0000000000000000000000000
ooooo

godd

[1] Y.Ephraim and D.Malah,“Speech enhancement using
minimum mean-square error short-time spectral am-
plitude estimator” IEEE Trans Acoust.,Speech,Signal
Processing, ASSP-32,6,pp.1109-1121,Dec.1984.

[2] M.Katou, A.Sugiyama and M.serizawa, “Noise sup-
pression with high speech quality based on weighted
noise estimation and MMSE STSA” IEICE Trans.
Fundamental,vol. E85-A ,no.7,pp.1710-1718,Jul.2002.

3] DODOO0OOO0ooO0oOooOoOoO,“c000o0oooon
OoooO0r’00 170 bspO0O00O0OOOA5-10NovO
2002.

[4] DOOOUOOOUOOUOOOO,000000O0O0OO Y,
“00000000000O00O0ObO0O00bO0D bsepO
00 3GPPOO”00 170 DSPOODOODOOOAS-30
Nov[ 2002.

[5] T.Lotter and P.Vary,“Noise reduction by joint max-
imum a posteriori spectral amplitude and phase es-
timation with super-gaussian speech modeling” ,Proc.
EUSIPCO-04(Vienna,Austria),pp.1447-60,Sep. 2004.

[6] R.Martin,D.Malah,V.Cox and J.Accardi ,“A noise
reduction preprocessor for mobile voice commu-
nication” , KURASIP Journal on Applied Signal
Processing,pp.1046-1058,Aug.2004.

[7] J.L.Shen,J.W.Hung and L.S.Lee,“Robust entropy-
based endpoint detection for speech recognition in
noisy environments” ,Proc.ICSLP-98,1998.

[8] B.F.Wu,K.C.Wang, and L.Y.Kuo,“A noise estimator
with rapid adaptation in variable-level noisy environ-

ments” ,Proceeding ROCLING XVI,Taipei,sep.2004.

[9] C.Jia and B.Xu,“An improved entropy-based end-
point detection algorithm” ,Proc.Int.Sympo.Chinese
Spoken Language Processing,pp.1399-1402,Aug.2002.

[10] B.F.Wu and K.C.Wang,“Noise spectrum estima-
tion with entropy-based VAD in non-stationary
environments” IEICE Trans.Fundamentals,vol. E89-
A,No2,Feb,2006.

[11] O0O00O0,0000 “00000O00DOOOOOD
OO000O000oo”,00000EA98-106, Dec. 1998.

[12] 0000,0000,0000 “0000000000
00000000000000000007, 00000
STP2005-11, May. 2005.

[13] 00D0,0000 “00000000000 MAPOO
0000000”,00000SIP2006-19, May. 2006.

[14 OD0O0O0,0000,0000 “Post-processing noise
suppresor with adaptive gain-flooring suitable for dis-
torted speech”, OO0 00000 20060000000
00o,00,A-4-20, pp.87,Sep.2006.

[15] 0000,0000,0000 “000000000000
00000000000000000”,00000000
2006 00000000 0,00,A-4-21,pp.88,Sep.2006.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


