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Detection of Music Mood for Context—-aware Music Recommendation

+

Jongin Lee" - Dong-Gyu Yeo™ - Byeong Man Kim"

ABSTRACT

To provide context-aware music recommendation service, first of all, we need to catch music mood that a user prefers depending on
his situation or context. Among various music characteristics, music mood has a close relation with people’s emotion. Based on this
relationship, some researchers have studied on music mood detection, where they manually select a representative segment of music and
classify its mood. Although such approaches show good performance on music mood classification, it's difficult to apply them to new
music due to the manual intervention. Moreover, it is more difficult to detect music mood because the mood usually varies with time.

To cope with these problems, this paper presents an automatic method to classify the music mood. First, a whole music is segmented
into several groups that have similar characteristics by structural information. Then, the mood of each segments is detected, where each
individual's preference on mood is modelled by regression based on Thayer’s two-dimensional mood model. Experimental results show that
the proposed method achieves 80% or higher accuracy.

Keywords : Context-aware Music Recommendation: Musical Genre Classification: Musical Structure Analysis: Salient
Segment Detection: Content-based Musical Feature Extraction
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7’ P—
" Z'mrexp(— ﬂdkL(hm'aZ/(t)))
() =1, (t)exp(— An,, (t)) (2)
32 2% 57 %5
Sof 97 sk 9 #AAS 98 2% SHowE 23
Aol A e 7] F2 9 AEd BEREokM F2 A
S Ued &3 EAE9 Spectral Shape, MFCC, ASF,

Spectral Contrast, Pitch Histogram, Beat Histogram,
DWCHs & AHg3leith. o] 54 F2e oot 2ol
GA 1~5 9] #AAHE AA o] FofXIth

@A 1059 42 FH SAFES 93 MsEAS
@3 A= PCM (Pulse-code modulation) <]
E& golEedth

@A 2: 5 B4 FFo] €A% AV|Y ZHEHJdUEgR
olFolAER olF 93 dAe A9 =YY
A7]wkE A v BER dddit

@A 373 Erdle] EAS &3] fste] 9ES
g A&} FEdd wEe i)

A 4: Spectral Shape, MFCC, ASF, Spectral Contrast,
Pitch H1stogram Beat Histogram, DWCHs &3
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Arousal

Annoying Excited

Angry Happy

Nervous 2 J Pleased

Valence

3 4 Relaxed

Peaceful

(O3 4) M=2tE 2217|2 HYE Thayer 2| 2 A3 =&

A FEAM

HujalA] Bata T3 Frigho] kel FgAtel gl Eul

w97 gF 2 S

ot 72 Aue 4 Fx9 AR FH4 HAE
Bt 4R, 2gn b FE2E 5T EAS o] gste] &
A7 58] e B mRodE 39 2de VxR
sto] SFStEE ssith 37 Rds 9 s dnys
oz ozl FHa &R glo] 2 A5 S HoF SVM
(Support Vector Machine) & 37 &<poll #83 SVR
(Support Vector Regression) & AF&3}ith

AV AF=E Wgsy] 98t # =FoA= Thayer ¢

2
A 29171 mdel 7z 2 FQl A (Arousal) 9V
(Valence) 9 @<= -1 I 1 Ale]9] 3o | th
sto] SVR & &8 39 &4 s 9rhE st
st R 331 Aol 1&g vkel o] A A9l i
271 #71 delgrt (11, 12] Sa‘rL E}g A A =
sk oAl AV AlFe
Bl WA A4S 37] u:HT,:oﬂ Arete AL HE
A QF A DY n
AAbate] *}%‘O‘bx‘:‘r. 4047} Adgt 7tz 33%*}01]
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val + (3)

Ual

(sin( 75°) X Hrcited,,, +sin( 45°) X Happy,, “+sin( 15°) X Pleased,,;+
sin(345° ) X Relaved ,,+sin(315°) X Peaceful ,+sin(285° ) x Calm,,; +
sin(255°) X Sleepy,,; +sin(225°) X Bored,, +sin(195°) X Sad,
4 sin(165° ) X Nervous ,,+sin(135°) X Angry,,, +sin(105°) X Annoying,,)
val — 5
(cos ( 75 ° )X Excited,,, +cos( 45° )X Happy,,, +cos( 15° )X Pleased,
cos (345 ° )X Relaxed,, + cos (315° ) X Peaceful,, + cos (285 ° ) X Calm,, +
cos (255 ° ) X Sleepy,, +cos(225° )X Bored,,; +cos(195° )% Sad,, + (4)
cos (165 ° ) X Nervous,,, +cos (135 ° ) X Angry,, =+ cos(105° )X Annoying,,)

val —

5
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E]"E-‘Eﬂ %%—Oﬂ Lq'a}' (Aprﬁdmg, I/predict) o]—'_‘ AHET A=l ]— :IL
ol tigk E712 ARESAY B 2917] FEAkl v
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oﬁ/ﬂ—t- Eili:*l A= -‘?— (Texture Window) %
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©
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ro

(Analysis Window

<

T %

B A 5450 gl HaA AEg WIR ¥E
g ol

<} y i ]
she] AAe] BF BAH 54& 223 9o
=4 delgulolxaz 2 Mg, g5 o EF2 e, A
= 5o god g2z T 9 geta ) gob aelw
FrollolA & o] Fo)z1 100 7He] &ohs AREEHlTh &of dlol
el Eue Wgnor Agslel At ok Tuel 44100
Hz AZdeolE 26de Ade] MP3 512 #4jojn] o]z
RE PREA WU e TUES FESI,
71l g FHHS BrkE s S HolHu o]~
i3 1 ;go Tz HAulH S

g By A4 FF =
54 Y ¥ ﬂE% ool g
7] |Abelz| e
Texture
Spectral Shape (ié(ﬁi) (igrii) Hamming| 53 | Window
(15/10)
Texture
MFCC (jéﬁi) (igfé) Hamming| 53 | Window
(15/10)
. 2,048 1,764 . e | 71 H
ASE (Ubms) |(40mg)| 1208 TAT | g
Texture
Spectral Contrast] 2048 | 1,764 Hamming| 534 | Window
(46ms) |(40ms)
(15/10)
I 1024 | 82 - EE]
’ &3k
Pitch Histogram 23ms) |(20ms) Hamming| <% & rE1Y
. 131072 | 44,100 ) HE
Beat Histogram (oF 32) | (12) X [delE™ PN
G ES =i
DWCHs | ool X | X [dlelua]  wa
S ER(RUE)

Aol 5 T U =AUE 4RE S 9Y 5
ek oleld FFL AR A FHES TA9) @A

2 AsArt.

Ao A3t YA E F aAFoR YA BF AL
el Thayer ¢ 2 24 #¢7] 2o djgh o]Z4 ol
Hste] &S AAG § o]F Group-1 & 331 Hol AF
g AIARNS nEsted HUtE FIYSEE S9
Group—2 © AGAMES & 72 FQa glo] Bl =4
vt o 2 Af-EAl B EE sHaith

41 SVR &5 "ot

4.1.1 H7F A=

dik S ghFo] ofd AHAQ e shFety] $lske]
2 E=RdA ARES 37 5o B7hE $siAe MSE
(Mean Square Error) eS FA43tE WS AEE 4 Qlth
g5S YA N e 4= deolgE (Mg, dnug)
A (ypx;), i=1,2,.,N 7} FolXTHH o5 A5t A
2y AgRg gol dis WS W yE FEIE 7 B
S R(e)olet st olo] 54 2F R(-)dl WF MSE

of

Fehs AL 4 (5) 9w,

N
> (y;— R(z,)) (5)
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Z (yz - g) ©

dYAEE o How fxa B A Mol B
@ol 1ol Ahess o) mdo] Auusst WM A

olg BAE B Eﬂa Jat Qltke ojvolt},
R2: (NER(yi)yi*ER(yi)Eyiy
NE(R(y,)) — (ZR(y,))> x NZy; — (Zy,)?



W st&do]E S AME3Ee] Arousal o td SVR <l
SVR,.ea 2F Valence o gk SVR 91 SVR e = T
Z3tal o] Z HAE dolHol HEAA R® AAAFE A
=y

4.1.2 33 HAF

Sz 7o dhgoly 34 24 Y A dUE
A ol E e HAEH O HE Yo 4587t
Folzlth, SpAIRE Fol dlo]E 5ol Aol FzuloE e}
ZEHOHE Wr7] ZEsAY Foixl volHuks Hg
g&ato] Mg Ade AsE7tE sl flEiA e dukd e
2 W3 AF (Cross-validation) & AH&3ste] H7ME &HA
Aot B =FdAE F 319 MY dolE Hiel #ate]
SVR ¢ 45 #H7te dste]l dubyes Ag¥= 5-fold
Cross—validation & AH8-3}¢e] SVR 9] g% Ao ¥R
ple=g

Ho

©

4.1.3 1= sleiE e

SVM ¥ SVR ¢ 4§ %7 A
o Apol7} & EAo] 9tk 53] H
S A duge w2 s AxE oS A "ok
olg]gt 5o <la] Fojzl ol [l gk A9
s FE] A E A4 FavEHE e Ao &
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R R? R R’
InC Ine InC Inv InC Ine Iny InC Inv Invy
A -4 -1 0.6346 -4 -1 0.6319 0 -1 -4 0.6396 -1 -1 -3 0.6352
Group 1 | B -4 -3 0.6304 -4 -1 0.6286 0 -2 -3 0.6621 0 -1 -3 0.6527
C -3 -3 0.6296 -3 -1 0.6248 0 -5 -3 0.6394 1 -1 -5 0.6249
D -4 -1 0.6846 -4 -1 0.6822 0 -2 -3 0.6981 0 -1 -3 0.6961
Group 2
E -4 -2 0.6970 -4 -1 0.6863 0 -6 -3 0.7106 0 -1 -3 0.6995
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(% 3) "HEAE SVR,,,. o EHe| DEtiE ds
SVRY SVR” SVR? SVR”
4% 4 st} e s} e} st} €] BRI
R R R R
InC Ine InC Inv InC Ine Invy InC Inv Iny
Al 3 -2 0.2491 -2 -1 | 02393 | 0 | -3 | -1 | 030 | 1 -1 | -1 | 03061
Group 1| B | -3 -2 0.2534 -3 -1 | 02471 | 0 | -4 | 3] 0288 | 1 -1 | -5 | 02502
c| 2 -2 0.4840 -2 -1 04449 | 0 | 2 | 2 | 05268 | 1 -1 | -2 | 05300
D| -3 -1 0.1098 -3 -1 | 0108 | 0O | -2 | 2 | 0187 | 0 | -1 | -2 | 01733
Group 2
E| -3 -1 0.2449 -3 -1 | 02384 | 0 | -4 | -1 | 034 | 0 | -1 | -1 | 0319
SVRY © e~ sVR, AEAQ
SVR” : v—svr, A8AQ
SVR” : ¢~ sVR, RBF#AE
SVR" : v— SVR, RBF#A Y
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e BARTE A4 AHEAF =7 Sote] #9712 1 Al AAH R 820 ol e fAlES BoFal 9l o=
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w9171 B8 aFell AeAE SAA ik
2o By g8l R0 £d= AV WE gdsE (Z 4 JHelE S\R RHZRE FEE AV AT 297] RAIE
F OHEIE o] F= 7 0o TR wie] & =il wels] B
A 2971 AR FA PR FAR] AR A4S 3| A% 2} -
& 4 ) = ARESAT 4 (8) 2 -1~1 ¢ W9 A R dehE Ae | Ho B sebdE A
S 7)r o (¢] =4 ~ o) o o) =]
e e AR FALEE 0~1 Abelel e wisgshy] A 0.8273 08427
A AR 1 o IMhEsE fAREE, 0 o Thess Grou
Pl B 0.8474 0.8522
FAF BAZE A5S vehdg 1 : :
C 0.8732 0.8859
_ cosf+1 _ AI/ngm AV;}TP(I?N D 0.8308 0.8422
AV;N(dtutlans - 9 ’ cosf = HAI/Qrzgm H ”AV;”»d"f H (8) GrguD
E 0.8289 0.8486
A7NA, AVorigin & AHEA7F B7EE £917] go=iH
21 (3) # A (@) o s AME AV 9] ol AViredic © 5. A= U s aN|
SVR mlel ojaf o =¥ AV ] gholtt
w E=wolAE Fote] 2971 BAE fste] V1= W87
4.2.2 4% 23 o gob 23 9 B ATEoA AMSEE £RUL B9
o el w97) FAR AR AMEGe] <E 29 <E  Q@Ae] M wao] ohd A4l $evt Hakn e St



-

ot EN
o

o e
£o ok

re it o
=
[T
=
iz to
dlo
L2
Mo
fo
N

-
th
38
mg-ﬁ‘i:\z'_Q

[o
o
2
o M

2
(Looft

2 g
o i
booRoAe

o n
B CINCYN AN
ot N

N o
o 1o

Cofr g N
oo mfy

Shood o e b

o
Hi

FARETE 82%°1 A4 89%4

By 208 JloAge e 2o
- o P& B M A8d] ATUE FEE 2

Fakstant

- dskshe goke] B4 ;e wael #9724
27h okl 7 RESel SYE 29718 wAsE )
e Aagh

- e AREe QY Fud 43S weldd 25
o, ¥ =Rl A AE FFE A3l ot
FA7) A% RFY ol AsHES etk

- WARIEY B4g meistel, okel B4 2 A9
& B3hol 47 BAR 5+ dE S A

- A9l AEel SVR o oa g% BrklA 3o
b ERAAE 0% 48 98 Astel AV A
F gl obd Al AgA =l ool #9178

2 ERAE P04 2o FUL AT AVARA &
ot & dlolEolA #917] An AV @) T FEH
ATE SN FF, JPRE AT Bt o
5o AV 542 sofstn ol& vgos JFYng e
& g I 4R A gof FH el dstel A7

[1] T.Li and M. Ogihara, “Detecting Emotion in Music,” Proc.
of the International Symposium on Music Information
Retrieval ISMIR), pp.239-240, Washington D.C., USA, 2003.

[2] L. Lu, D. Liu and H. Zhang, “Automatic Mood Detection and
Tracking of Music Audio Signals,” IEEE Trans. on Audio,
Speech, and Language Processing, Vol..14, pp.5-18, 2006.

[3] Y. Feng, Y. Zhang and Y. Pan, “Popular Music Retrieval by
Detecting Mood,” Proc. of ACM SIGIR 2003, pp.375-376,
2003.

[4] YH. Yang, C.C. Liu and HH. Chen, “Music Emotion

Classification: a Fuzzy Approach,” Proc. of ACM Multimedia
2006 (ACM MM'06), pp.81-84, Santa Barbara, CA, USA,
2006.

[5] R.E. Thayer, “The Biopsychology of Mood and Arousal”,
Oxford University Press, 1989.

[6] H. Katayose, M. Imai and S. Inokuchi, “Sentiment Extraction
in Music,” Proc. of International Conference Pattern
Recognition, Vol.2, pp.1083-1087, 1998.

[7]1 D. Liu, N. Zhang and H. Zhu, “Form and Mood Recognition
of Johann Strauss's Waltz Centos,” Chinese Journal of
Electronics, Vol.12, Part.4, pp.587-593, 2003.

[8] D. Hevner, “Experimental Studies of the Elements of
Expression in Music,” American Journal of Psychology,
Vol.48, pp.246-268, 1936.

[9] P.R. Farnsworth, “The Social Psychology of Music”, The
Dryden Press, 1958.

[10] T. Li and M. Ogihara, “Content-based Music Similarity
Search and Emotion Detection,” Proc. of ICASSP '04, Vol.5,
pp.705-708, 2004.

[11] YH Yang, Y.F. Su, Y.C. Lin and HH. Chen, “Music Emotion
Recognition: the Role of Individuality,” Proc. of ACM
SIGMM International Workshop on Human-centered
Multimedia 2007, pp.13-21, Augsburg, Germany, 2007.

[12] YH. Yang, C.C. Liu and HH. Chen, “A Regression Approach
to Music Emotion Recognition,” IEEE Trans. on Audio,
Speech, and Language Processing, Vol.16, pp.448-457, 2008.

[13] G. Tzanetakis and P. Cook, “Musical Genre Classification of
Audio Signals,” IEEE Trans. on Speech and Audio
Processing, Vol.10, No.5, pp.293-302, 2002.

[14] J. J. Burred and A. Lerch, “A Hierarchical Approach to
Automatic Musical Genre Classification,” Proc. of the 6th
International Conference on Digital Audio Effects
(DAFx-03), 2003.

[15] J. J. Burred and A. Lerch, “Hierarchical Automatic Audio
Signal Classification,” Journal of the Audio Engineering
Society, Vol.52, No.7/8, pp.357-365, 2004.

[16] D. Jiang, L. Lu, H. Zhang, J. Tao and L. Cai, “Music Type
Classification by Spectral Contrast Feature,” Proc. of ICME
02, Vol.1, pp.113-116, 2002.

[17] T. Tolonen and M. Karjalainen, “A Computationally Efficient
Multipitch Analysis Model,” IEEE Trans. on Speech Audio
Processing, Vol.8, pp.708-716, Nov. 2000.

[18] T. Li, M. Ogihara and Q. Li, “A Comparative Study on
Content-based Music Genre Classification,” Proc. of the 26th
Annual International ACM SIGIR Conference on Research
and Development in Information Retrieval, pp.282-289, 2003.

[19] Y. K. Kim and Y. Brian, “Singer Identification in Popular
Music Recordings Using Voice Coding Features,” Proc. of
International Conference on Music Information Retrieval,
2002.

[20] T. Zhang, “Automatic Singer Identification,” Proc. of IEEE
International Conference on Multimedia and Expo, IEEE CS



214 BE2MelEsl=2X B M17-BE M4=(2010.8)

Press, 2003.

[21] X. Shao, N.C. Maddage, C. Xu and M.S. Kankanhalli,
“Automatic Music Summarization Based on Music Structure
Analysis,” Proc. of ICASSP'05, Vol.2, pp.1169-1172, 2005.

[22] Y. Shiu, H. Jeong and C.-C. ]J. Kuo, “Musical Structure
Analysis Using  Similarity Matrix and  Dynamic
Programming,” Proc. of SPIE, Multimedia systems and
applications, Vol.3, pp.398-409, 2005.

[23] J. Paulus and A. Klapuri, “Music Structure Analysis by
Finding Repeated Parts,” Proc. of ACM AMCMM'06,
pp.59-67, 2006.

[24] M. Goto, “SmartMusicKIOSK: Music Listening station with
Chorus-Search Function,” Proc. of the 16th annual ACM
symposium on User Interface Software and Technology,
pp.31-40, 2003.

[25] S. Abdallah, K. Nolad, M. Sandler, M. Casey and C. Rhodes,
“Theory and Evaluation of a Bayesian Music Structure
Extractor,” Proc. of 6th International Conference on Music
Information Retrieval London, UK, Sept. 2005.

[26] M. Levy, M. Sandier and M. Casey, “Extraction of
High-Level Musical Structure From Audio Data and Its
Application to Thumbnail Generation,” Proc. of ICASSP’(6,
Vol.5, pp.13-16, Toulouse, France, May 2006.

[27] M. Levy, M. Sandier and M. Casey, “Structural Segmentation
of Musical Audio by Constrained Clustering,” IEEE Trans.
on Audio, Speech, and Language Processing, Vol.16,
pp.318-326, 2008.

[28] L. Lu and H. Zhang, “Automated Extraction of Music
Snippets,” Proc. of the 11’th ACM International Conference
on Multimedia, pp.140-147, 2003.

[29] T. Zhang and R. Samadani, “Automatic Generation of Music
Thumbnails,” Proc. of IEEE International Conference on
Multimedia and Expo, pp.228-231, 2007.

[30] G. Peeters, “Deriving Musical Structure from Signal
Analysis for Music Audio Summary Generation: “Sequence”
and “State” Approach,” In Lecture Notes in Computer
Science, Vol.2771, pp.143-166. Springer—Verlag, 2004.

of & ¢

e-mail : inisphier.sof@gmail.com

i = 1
e-mail : sylot@kumoh.ac.kr
19994 F2FHNekL 7HFE T

2001d Fesdiistn HFHeSHE

‘ 84141
E 20108 FoEFRUEL AFEFEA(F
shulA})

4 4ok
e-mail : bmkim@kumoh.ac.kr
1987 Mg distal 35 E 3 83H(EHA
1989 @=33}7| e AASEK
1992 S=3}3h7]al Aakskak(
19929 ~4 A FeFgdista g
199811 ~19999 w]= UC, Irvine wWg %
g
2005~2006 W= FEReE FHUS Y us

[e]
AR B, ARAM, unch




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


