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Tagging Video Contents Based on
Interest Estimation from Facial Expression

MASANORI MIYAHARA, T Masakr Aok, !
TETSUYA TAKIGUCHI'? and YASUO ARIKIf?

Recently, there are so many videos available for people to choose to watch.
To solve this problem, we propose a tagging system for video content based on
facial expression that can be used for video content recommendations. Viewer’s
face captured by a camera is extracted by Elastic Bunch Graph Matching, and
Interest class is estimated by Support Vector Machines. The interest classes
are Neutral, Positive, Negative and Rejective. They are recorded as “interest
tags” in synchronization with video content. Experimental results achieved an
averaged recall rate of 86.73%, and averaged precision rate of 86.67%.
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Table 1 Interest classes.

Classes Meanings
Neutral (Neu)
Positive (Pos)
Negative (Neg)

Expressionless

Happiness, Laughter, Pleasure, etc.

Anger, Disgust, Displeasure, etc.

Not watching the display in the front direction,

Rejective (Rej) occluding part of face,

tilting the face, etc.
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Fig.7 Tagging interface.
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Table 2 Tagged results (frames).

Neu Pos Neg Rej Total
Subject A | 49,865 7,665 3,719 1,466 | 62,715
Subject B | 56,5631 2,347 3,105 775 62,758
Subject C | 56,271 4,653 155 1,748 | 62,827
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Table 3 No facial region extraction (frames).

No extraction

Subject A
Subject B
Subject C

378
248
637

04 0000000O0O0OO0O0OO AO
Table 4 Facial region extraction experiment for subject A.

Neu Pos Neg

False extraction 20 3 1
Total frames 49,865 7,665 3,719
Rate (%) 0.040 0.039  0.027

05 O0OO0OO00OO0O0DODODODO BO
Table 5 Facial region extraction experiment for subject B.

Neu Pos Neg

False extraction 132 106 9
Total frames 56,531 2,347 3,105
Rate (%) 0.234 4.516  0.290

06 UO0O00OO0O0oOoooooooo co
Table 6 Facial region extraction experiment for subject C.

Neu Pos Neg

False extraction 11 0 1
Total frames 56,271 4,653 155
Rate (%) 0.020 0.000 0.645

AdaBoost 00000000 O0DOOOOOOOOOO
goboooobooooooooobooooboooobooooooooboOoooooon
ooboooobooobob 400 500 60000
000000 DOONeutrald Positived Negative 0 0 0000000000000 AD
0.0354%0000 BO 1.68%0000 CUO 0.222%00000000 BO Positived 00O
0oo0oooooooooOob0 BOOOOOOOOOOOOOOOOoOoOoOooooooo
gobooooboooooooobobooooo

(© 2008 Information Processing Society of Japan



3700 0OO0OO0O0OO0O0OOOOO0OCOOOOO0OOOOOO0OO0O0OO0

07 O0O0OOoooooog
Table 7 Person recognition experiment.

Subject A Subject B Subject C Sum Recall (%)
Subject A 62,230 67 40 62,337 99.83
Subject B 28 62,476 6 62,510 99.94
Subject C 378 3,262 58,550 62,190 94.15
Sum 62,636 65,805 58,597 187,038
Precision (%) 99.35 94.94 99.92
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Table 8 Confusion matrix for subject A.

Neu Pos Neg Rej Sum Recall (%)
Neu 48,275 443 525 622 49,865 96.81
Pos 743 6,907 1 14 7,665 90.11
Neg 356 107 3,250 6 3,719 87.39
Rej 135 0 5 1,326 1,466 90.45
Sum 19509 7,457 3,781 1,968 | 62,715
Precision (%) 97.51 92.62 85.96  67.38

09 00000O0O0DDDOODODOOO BO
Table 9 Confusion matrix for subject B.

Neu Pos Neg Rej Sum Recall (%)
Neu 56,068 138 264 61 56,531 99.18
Pos 231 2,076 8 32 2,347 88.45
Neg 641 24 2,402 38 3,105 77.36
Rej 203 0 21 551 775 71.10
Sum 57,143 2,238 2,695 682 62,758
Precision (%) 98.12 92.76  89.13  80.79

00000D0O00000000000 averaged recalldd 000 00O OO averaged precision[]
gooooooooooo

Y(Neu, Pos, Neg, Rej)recall
4
3 (Neu, Pos, Neg, Rej)precision
4

Averaged recall = (13)

Averaged precision = (14)
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Table 10 Confusion matrix for subject C.
Neu Pos Neg Rej Sum Recall (%)
Neu 55,030 866 27 348 56,271 97.79
Pos 318 4,331 0 4 4,653 93.08
Neg 50 4 101 0 155 65.16
Rej 262 9 10 1,467 1,748 83.92
Sum 55,660 5,210 138 1,819 | 62,827
Precision (%) 98.87 83.13 73.19 80.65

012 00000000000000000000 BO

Table 12 Confusion matrix for subject B by conventional feature.

Neu Pos Neg Rej Sum Recall (%)
Neu 56,358 55 44 74 56,531 99.69
Pos 518 1,748 71 10 2,347 74.48
Neg 1,937 231 937 0 3,105 30.18
Rej 415 49 2 309 775 39.87
Sum 59,228 2,083 1,054 393 | 62,758
Precision (%) 95.15 83.92 88.90 78.63

Proposal feature Conventional feature
08 O0O0O0OO0OOOODOOO

Fig.8 Proposal and conventional feature.

011 000000000 O0OO0O0ODOOOOOO AD
Table 11 Confusion matrix for subject A by conventional feature.

013 0J00OO0000O0o0O0oO0oooooooooDo co

Table 13 Confusion matrix for subject C by conventional feature.
Neu Pos Neg Rej Sum Recall (%)
Neu 55,387 403 1 480 56,271 98.43
Pos 2,952 1,691 1 9 4,653 36.34
Neg 107 1 8 39 155 5.16
Rej 463 19 0 1,266 | 1,748 72.43
Sum 58,909 2,114 10 1,794 62,827
Precision (%) 94.02 79.99 80.00 70.57

gbooboooboboooboooboobooooboobobooobobbobooon
gbobobobobobooooooooboobobobo

Neu Pos Neg Rej Sum Recall (%)
Neu 49,344 306 82 133 49,865 98.96
Pos 832 6,815 0 18 7,665 88.91
Neg 3,055 494 154 16 3,719 4.141
Rej 462 104 0 900 1,466 61.39
Sum 53,693 7,719 236 1,067 | 62,715
Precision (%) 91.90 88.29  65.25 84.35
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