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A Study on Appearance-Based Facial Expression Recognition
Using Active Shape Model

Dong-Ju Kim" - Jeong-Hoon Shin™

ABSTRACT

This paper introduces an appearance-based facial expression recognition method using ASM landmarks which is used to acquire a
detailed face region. In particular, EHMM-based algorithm and SVM classifier with histogram feature are employed to appearance-based
facial expression recognition, and performance evaluation of proposed method was performed with CK and JAFFE facial expression
database. In addition, performance comparison was achieved through comparison with distance-based face normalization method and a
geometric feature-based facial expression approach which employed geometrical features of ASM landmarks and SVM algorithm. As a
result, the proposed method using ASM-based face normalization showed performance improvements of 6.39% and 7.98% compared to
previous distance-based face normalization method for CK database and JAFFE database, respectively. Also, the proposed method showed
higher performance compared to geometric feature-based facial expression approach, and we confirmed an effectiveness of proposed
method.
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Fig. 6. Sample Images Via ASM-Based Face Normalization
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Table 6. Recognition Results of Histogram Feature-Based
Approach for JAFFE Database
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Set2  150.00%69.04%6|59.52% | 73.80%57.14%| 71.42%6 |69.04%6 | 73.80%

Set3  |64.28% |73.80%|57.14%|61.90%|57.14% | 64.28%|57.14%6 | 50.00%

Setd  64.28%64.28%|52.38%|61.90%|50.00%|66.66%6 [57.14%|61.90%

Setd  66.66%|75.55% |68.88% |84.44%62.22%6|62.22%6 |60.00%6 | 68.83%

Average |60.47%|67.96% |61.39%|69.74% | 56.72%6|63.86% |60.56%6|63.77%

=g AE ASM 543 & ol&ste] 4299s At
ghstar o]E ¢ 7Inke] A dudEs H8ste A
el tiste AlREAT A, A9k 22 Ak W &
45 Frte AYrIvre a2 Atk B vlaste]
P, M HAFPoRFH At Wiol FAJAAY AT
el &S ERlssitt. theo®, & AfdAe 4
& AANE B ol &t YT PRl ohd,
ASM EA4H 2 7|etetd da B4 ARE 142140 A
g3kl At W] Asulung FsArHIl Ve &
A7k FAAAL T670e] ASM 5X A, Slope 54 %
Angle 54& /MEdoz SVMoz Aste WHo=,
5-fold 2Tl ol AFAFE Table 70 LERASAT
A A3 CK dolgH|o]2oAd ASM EAHL 6866%,
Slope 548 66.65%, Angle £ 6493%¢] ¢4 &S X
o™, JAFFE dlo]gjujo] =o)X = ASM SA AL 4599%,
Slope 54 4551%, Angle 532 39.87%5 HATE o=
HE, X dolguo] e digte] Akt 7wk &
42 Wo] 71kt EA7|uke] Al wWuct <
2 A SHAA O e HEHAs g8 4 sl

Table 7. Recognition Results of Geometric Feature-Based Approach

CK JAFFE
ASM Slope Angle ASM Slope Angle
Setl | 67.06% | 6865% | 66.26% | 30.95% | 42.85% | 42.85%
Set2 | 7047% | 6811% | 67.71% | 50.00% | 4761% | 38.09%
Set3 | 65.75% | 64.98% | 62.64% | 47.61% | 35.71% | 26.19%
Setd | 6949% | 64.47% | 63.32% | 54.76% | 54.76% | 50.00%
Sets | 70.54% | 67.05% | 64.72% | 46.66% | 46.66% | 42.22%

Average| 68.66% | 66.66% | 64.93% | 45.99% | 4551% | 39.87%

B =gl ASM 5HRS ol gt AF 4TS
Faeta, ol% R N AEWoR BA AL Sashs

wlo] thale] Aerslgith. ASM dF EAH AAES E
AEFol o]&ste durd v)sted HoydE tEA,
B =R e ASM 7W dF A 3t JAS Edvuk &
1 ES o3l BH BFE FyTdozN, FTAHAY A
T FE BT AA|, CK dlo]E W o] 22 JAFFE ©|
olEHlo] A5 Abg3le] A¥e Az Aot WHE At
ATE QS ol &3 71E WHEY H4, 6.39%} 7.98%
o A% S el e, w3 7|E9 7)8Ed 5
7 mAeA HoWET 48 Q4 AFE Ko,
o|2EE At WH a8AHS FUdsAt FF, 2 W
3} B0 A thaFst A= T2 fi3 dF EQAH =& A
S g W gk AT olF o] &3tk J|eey BA
718 H2HS 9d EAvRE 1494 HEda Akt
¥4 A4 Aes wolys ATE YT Aol gEY,
X4 B Ads 54 r1exs HL 714 s okl A
Vg Wi 9l 22 85 (Deep Learning) WHS =3t
o] 4 A4E TS Y3 A= F3 & AFolu)
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