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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. 2. Distance-Based Face Normalization
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22 ALg3 A$ol= 2D-DCT #Ho] o =& di5S Table 4. Recognition Results of LBP-EHMM Approach
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Fig. 9% $19F 22 34U wiolAa 2204 %= JAFFE e || A0 | B AW e | BEW Bye | 2010
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4749 984S S(sadness)®] FAHOZ L, <14 A Set2  |45.24%52.38%[57.14%|66.67%| 61.90% | 61.90% [50.52%|61.90%
= 210 0] = oJArS Flrt [e) O = oJialroe
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el A el & 4 ko] ALEAY 2 2Rl Ui B ©
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Table 1. Recognition Results of DCT-EHMM Approach
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Eye | ASM | Eye | ASM | Eye | ASM | Eye | ASM ] ) - ] ]
Fig. 9. An Example of Misclassified Facial Expression Images
Setl  |57.14%|76.59%|71.83%|80.56% |68.25% | 79.37%|71.43% | 76.98%
Set2  [59.06%|73.6296|70.47%| 78.35% | 75.59% | 77.95% | 75.98% | 75.20%
tggo R, olxlsjel s~EIY EAI SVM 7]Hke] ¢
Set3  [63.81%66.54%|64.98%| 75.49% | 72.37% | 79.77% | 75.88%79.38% ] } )
g7k HEHE AR B9, CK dlolg o]~ JAFFE
Setd  |59.07%|68.349|68.349| 74,529 | 71.81% | 74.13% | 71.04% | 72.20% i}
S 54.65%|66.28%67.83%|68.99%| 70.54% | 74.03% | 72.48% | 72.09% dleletslel ol el 44 dake 42t Table 5% Table 6
Sets |54 . & : . 0 . S
b yehginh #8914 49k LBPSH LDP el o} 7
Average |58.74% |70.27% |68.69% | 75.58% | 71.71% | 77.05% 73.36%6| 75.17% wsgou, siEad B4 2zd ALge An 2 )
Table 2. R ition Results of DCT-EHMM A " Fo e 4 ARE FESAT dFo=REH ASM A
able 2. Recognition Results o - pproac 5 Ao Alad Ao -
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Table 3. Recognition Results of LBP-EHMM Approach Table 5. Recognition Results of Histogram Feature-Based
for CK Database Approach for CK Database
8x8 16x16 24x24 32x32 LBP(5x5) LBP(7x6) LDP(5%5) LDP(7%6)
Eye | ASM | Eye | ASM | Eye | ASM | Eye | ASM Eye | ASM | Eye | ASM | Eye | ASM | Eye | ASM
Setl  [40.87%|41.27%|57.94%| 68.65% |62.70% | 78.17%|65.87% | 72.22% Setl  [72.229(69.84%|73.01% | 76.58% |69.44% |69.04% |66.87%| 73.41%
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Setd  |54.83%|44.4096|63.71%]65.25% |69.11% |68.73%|69.88% | 71.43% Setd  |79.53%76.06%|82.629 | 78.76% | 79.53% | 78.37%|81.85%|81.46%
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Table 6. Recognition Results of Histogram Feature-Based
Approach for JAFFE Database

LBP(5x5) LBP(7x6) LDP(5x5) LDP(7x6)

Eye | ASM | Eye | ASM | Eye | ASM | Eye | ASM

Setl [57.14%]57.14%6|69.04%6|66.66%|57.14%|54.76%6 |59.52% | 64.28%

Set2  150.00%69.04%6|59.52% | 73.80%57.14%| 71.42%6 |69.04% | 73.80%

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

Setd  64.28%64.28%6|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 | 68.88%

Average |60.47%67.96% |61.39%|69.74% | 56.72%6|63.86% |60.56%6|63.77%
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Table 7. Recognition Results of Geometric Feature-Based Approach

CK JAFFE

ASM Slope Angle ASM Slope Angle
Setl | 67.06% | 68.65% | 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% | 6447% | 63.32% | 54.76% | 54.76% | 50.00%
Setd | 70.54% | 67.05% | 64.72% | 46.66% | 46.66% | 42.22%
Average| 6866% | 66.65% | 6493% | 45.99% | 4551% | 39.87%
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