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Automatically Evaluation of Degree of Spectators’
Satisfaction in Video Sequences Based on Their
Facial Expressions and Face Directions

TETSU MATSUKAWA, ! AKINORI HIDAKA 2
and TAk1O KUriTaf3f!

In the entertainment industry which treats sports or comedy show, under-
standing whether their spectators have been satisfied or not is important to
evaluate the quality of their services. Currently, questionnaire survey has been
used to evaluate the degree of their satisfaction. But great cares of cost and
time are required for questionnaire survey. So it is desired to automatically eval-
uate spectator’s satisfaction degree from video sequences. This paper presents

00Ottt

a system for automatically evaluation of degree of spectators’ satisfaction in
video sequences. The proposed system is designed by a “bag-of-visual-words”
approach based on face recognitions. First, the multiview (left-profile, front,
right-profile) faces are detected from each image in the given video sequence.
Then the detected faces are classified into the two expressions, smile or not. The
classification results of the face directions and the facial expressions are voted to
each classes’ histogram over the video sequence. Finally, the state of the specta-
tors is classified by using the kernel SVM on the voted histograms. The degree
of spectators’ satisfaction is estimated by the classification score of “Positive
Scene” or “Watching Seriously”. Owur approach demonstrated promising re-
sults for classifications of “Positive Scene” and “Negative Scene” or “Watching
Seriously” and “Not Watching Seriously”.
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Fig.1 Example of spectators’ scene. (a): “Positive Scene”, (b): “Negative Scene” - “Not Watching
Seriously”, (c): “Negative Scene” - “Watching Seriously”. These are for explanation and not
the actual Olympic scenes used in this paper.
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Input: Spectator’s Video Sequence
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Fig.2 Overview of proposed system.
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Fig.3 Face detection method.

Y EELEE

04 Vi-detector 0000000000
Fig.4 Example of false positive by VJ-detctor.
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Fig.5 Facial expression recognition method.
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Fig.6 Flow of voting method.
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*1 Software available at http://www.sourceforge.net/projetcs/opencvlibrary
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*1 Software available at http://www.csie.edu.tw/ cjlin/libsvm
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01 SsvMOOOOOO0OO0OO0OO0OO0OO 50000000000000
Table 1 Classification performance of SVM (average of 5-fold cross validation on training data).

Direction | NonFace Filter | Expression (HI)
Front 95.62% 92.3%
Side 94.05% 93.5%

02 0J0000000000O0O0O0OFP ()D00000000O0O0O0O0OOFP (b)DDDDDDDDD
Table 2 Accuracy on classification scene. FP (a): The incorporation rate of false expression, FP

(b): The incorporation rate of non face.

Accuracy | FP (a) | FP (b)

Front (Smile) 96.3% 20% | 1.7%
Front (Not Smile) 99.4% 0.3% 0.3%
Left (Smile) 93.8% 3.3% 2.9%
Left (Not Smile) 98.8% 0.2% | 1.0%
Right (Smile) 89.7% 4.7% 5.6%
Right (Plane) 98.5% 0.2% 1.3%

Rl PSS LS.

08 ODOOOoOooooon
Fig.8 Example of occluded face.
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03 00000000(A)D0%00 5%000(B)05%00 10%0 00 (C)010%0 0 20%0 0 0 (D)0 20%0
0 30%000(E)030%00 40%000 (F)040%00 50%000 (G)050%000Mean0 000000
Table 3 Distribution of False negative rates. (A): more than 0% and less than 5%, (B): more than
5% and less than 10%, (C): more than 10% and less than 20%, (D): more than 20% and

less than 30%, (E): more than 30% and less than 40%, (F): more than 50%, Mean: mean

false negative rate.

False negative rates A B C D E F | G Mean
Number of Sequence | 12 | 12 | 28 | 27 | 12 | 7 2 20.64%
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7.3 SVMOOOOOOOOOOO
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04 0O000000O000O0%M (2)0“000007 vs. “00000070()0“00000000O0O” vs. “O
0000000000 jo000b0O000D0ODO000DDODOO

Table 4 Error rates of scene classification (%), (a): “Positive Scene” vs. “Negative Scene”, (b):
“Watching Seriously” vs. “Not Watching Seriously”, [ ]: error rate of non aligned direction.
kernel histogram (a) (b)

Linear u> 53 [44] | 28 [40]

Linear H? 13 [-] 68 []

Linear HPNE 10 [13] | 32 [32]

Linear HP, HP 13 [14] | 30 [40]

Linear | HP, HF HP"P | 10 [13] | 30 [32]

Ka HP 40 [39] | 32 [36]

Ka HP 10 [] 40 [-]

Ka HDPAE 13 [16] | 34 [30]

Ka HP, HF 12 [12] | 32 [36]

Ka HP, HP, HPNE | 12 [13] | 32 [34]

Kp HP, HP 9 [12] | 30 [34]

K¢ HP, HE, HPANE | 9 [11] | 28 [30]
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Fig.9 Weights of linear SVM for each dimension of histograms, HP”, HY HP"E [1]: HP - the
order is left, front, right, [ 11 |: HZ - the order is smile, not smile [ III |: HP"¥ - the order
is leftAsmile, left Anot smile, frontAsmile, frontAnot smile, right Asmile, right Anot smile, red
bar: aligned direction, green bar: non aligned direction, (a): “Positive Scene” vs. “Negatice
Scene”, (b): “Watching Seriously” vs. “Not Watching Seriously”.
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Fig.10 Error rates for Kp corresponding to direction weight ap (leave-one-out). (a): “Positive
Scene” vs. “Negative Scene” (C=32), (b): “Watching Seriously” vs. “Not Watching Seri-
ously” (C=0.5).
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Fig. 11 Distribution of the degree of spectators’ satisfaction: horizontal axis indicates classification
score, vertical axis indicates correct class label. (L-a): Linear SVM, “Positive Scene” vs.
“Negative Scene”, (KC-a): Kernel K¢, “Positive Scene” vs. “Negative Scene” (L-b): Linear
SVM, “Watching Seriously” vs. “Wacting Not Seriously, (KC-a): Kernel K¢, “Watching
Seriously” vs. “Not Watching Seriously.
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