20073% ARG JHE FELEE=ER Vol 34, No. 2(A)

ILIBE &&52 0|88 JHAY HFOA

{ yjcheono, jishin, jwsing, dkim } @ postech.ac.kr
Natural facial expression recognition using manifold
learning

Yeongjae Cheon® Jong-Ju Shin Jaewon Sung Daijin Kim
Intelligent Media Lab, Dept. of CSE, POSTECH

AZEAL AT F2F EY $£9 Jhed sutolth wEN AR AFHTY FEALE AR
Mo g AFEANYL %‘4'6}71] A7Ho T Yot dFTEAYHY AFE= A A A Ulstatistic) W
¥} 39 (dynamic) PHLZ Udt A BEFRVE ¥ ZTHYY oW JtAT ofd FA
£ReNg EFH AG[, 2] AFH E771 458 A48 ZYgY oniAZRE ARE o] &Y
AzHoz FAL EEs Vo Cohen[3]e A9 HMME <] &3te temporal spotting7hA] & &
AE 2429 HMMEYZS H<¢stgdrth Changl456]S ®UEZ=E o|84% modified Lipschitz

Embeddingsll ¢l ¥4 SEgr2d=2 TAEL A3 ok

E =RoA Adstn e AR S Ad2d AN A2EL 249 AH 4FE E¥ol7)
A oz Fad A 7R REZ FAEY R HAE HE OGE ARE Atold A7E A= ¢
3o ER A overlapslE EAS FE57] 98t deferential feature B A3t n AL} ATHE Aol
o F OHAE A Alge dF EA ouA Alely #¥AFL EdAHE7] A9 manifold
leaming ¢ $38 A 2 o2E FFaHt MATFLR wolXF EAHAE AUHA EHE U4
37 9459 JUES FdelAel AH29 trajectory® k-NN majority voting BH & ¢ 439 B
AL A4 Ah gL dold 443 A JkA BEe B A G dgelnt

Differential feature : ERFUAE A% SAW FEo0A4 42 A ¥dd B EAo] ofd &
ERYNE ArEzIe] HololN 2= B4 5L A3 Hojof o] miRsith ¥ =82 o)F A% ¥
¥ o2 ‘Differential feature’S A¢#Th A7+ to] 419) Differential featurex A3t toll A8 dF ol 7%
°] AAM coefficient feature{7] & @A At} reference AAM coefficient feature ¢} X2 H ¥,
7] A reference AAM coefficient featurex 2zt A}&2] feature domain®] offset®] 2|v|& 7} o

AF oMAZRE F& A% FAUYL AF EAH(Featwre)S FF3UA T o Atge] @
zolg AAsT FFeteE FPL A7 oo FAF dFE WAY. B =EL APUG A=
e ¥4 Evde X n YA 2 Feir FAE Rl Zekstel £ 8 A (Neutral Facial Expression)
£ ¥4 T reference® 3t BA olnRe] EAHT o] differential feature2 3t A5
gt o]Z 918t reference= AE37] 9% FEAY ov|AE RE WHoE IEEA featured
motionS #&¥th At Differential featurer Al tolH 2l &2 ¢jm|A8 AAM coefficient
feature ¢+ @A ALEe reference AAM coefficient feature & A2 o) gch. o714 reference AAM
coefficient feature® 2t Al# €] feature domain® offsetd <vlE& 7/} A "l

Manifold learning / k—-NN majority voting : FEZC0ZRE Z 4229 differential featureE

21



20074 QR AES] JHS ST E=ER Vol 34, No. 2(A)

o] &3} manifoldE 853t 345 E manifold FFAY BEA ARAE embeddingdlts] gallery® ¥
St 293 AAZY 4978 A2 89 manifold 34 k-NN majority voting ¥t} distance
measureZ ¥ Modified Hausdorff Distance[8] 2] €+ ¢l directed distance® AF&3 4.

gollA Aojsln AdHRE 'Differential feature’, Manifold leamming 222 k-NN majority voting {2

2 FEE A2"de AT RasA AADOZ 4742 BAL Q4w B8] B =FA Agtsin
& 'Differential feature’E F3tal SARE A& YHL & APl st Ad2d BAMAE
A EF ¥ F USS AL T3 U T 4 U A A2 2298 B3 databasedl
sle] 9444%9 B2 A% & 2YL g9 ¥ + guoh

FaEd

[1] Y. Tian, T. Kanade, and JF. Cohn, "Recognizing action units for facial expression analysis,” IEEE Trans. On Pattern

Analysis and Machine Intelligence 23 (2), 2001.

[2] M.J. Lyons, S. Akamatsu, M. Kamachi, and J. Gyob, "Coding facial expressions with gabor wavelets," Proceedings of
Int. Conf. on Automatic Face and Gesture Recognition, 1998.

[3] I. Cohen, N. Sebe, L. Chen, A. Garg, and T. Huang, "Facial expression recognition from video sequences: temporal
and static modeling," Computer Vision and Image Understanding, 91 (1), pp. 160-187, 2003.

[4] Y. Chang, C. Hu, and M. Turk. "Mainfold of facial expression." IEEE Int. Workshop on Analysis and Modeling of
Faces and Gestures, 2003.

[5] Y. Chang, C. Hu, and M. Turk. "Probabilistic expression analysis on manifolds," IEEE Conf. on Computer Vision and
Pattern Recognition (CVPR), 2004.

[6] C. Hu, Y. Chang, R. Feris, and M. Turk. "Manifold based analysis of facial expression,” CVPR Workshop on Face
Processing in Video, 2004.

[7} J. Xiao, S. Baker, I. Matthew, and T. Kanade, "Real-time combined 2D+3D active appearance models,” IEEE Conf. on
Computer Vision and Pattern Recognition, pp. 535-542, 2004.

[8] M. Dubuisson and AK. Jain, "A Modified Hausdorff Distance for Object Matching," Proceedings of Int. Conf. on
Pattern Recognition, pp 566-568, 1994.

212



