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Abstract We present a method that can automatically annotate when and who is appearing in a video stream that is

shot in an unstaged condition. Previous face recognition methods were not robust against different shooting conditions, such

as those with variable lighting, face directions, and other factors, in a video stream and had difficulties identifying a person

and the scenes the person appears in. To overcome such difficulties, our method groups consecutive video frames (scenes)

into clusters that each have the same person’s face, which we call a “facial-temporal continuum,” and identifies a person by

using many video frames in each cluster. In our experiments, accuracy with our method was approximately two or three

times higher than a previous method that recognizes a face in each frame.
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1

The image of facial-temporal continuum.
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Outline of the method.
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3

An example of transition of shot detection feature in a

video stream.
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Example of face detection and detected facial feature

points (green plots).

3. 3

I1 I2

Sum of Squared Difference(SSD

RSSD =
width∑

i

height∑

j

(I1(i, j)− I2(i, j))
2 (2)

RSSD

2

SSD

2

映像情報メディア学会誌 Vol. 66,  No. 7（2012）

J254



5 3

Adjusting face direction by reconstructing 3D face form.
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6 HOG

HOG feature around the facial feature points and reac-

tions to facial expression by changing cell size.
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1 3. 2 3. 3

Performance of face detection and effect of tracking.

[% ] [% ]

Let it be / The Beatles 7073 3524 0 100.00 3610 1 99.97

Hey Jude / The Beatles 7119 3678 1 99.97 3871 1 99.97

Get Back / The Beatles 4957 848 1 99.88 935 1 99.89

Two of us / The Beatles 6136 1628 0 100.00 1717 0 100.00

The Beatles 25285 9678 2 99.98 10102 3 99.97

Can You Keep A Secret?/ 4208 1284 21 98.39 1446 39 97.37

Wait & See / 3974 2271 72 96.93 2404 98 96.08

For You / 5447 1309 7 99.47 1486 11 99.27

Final Distance / 3905 489 3 99.39 553 6 98.93

17527 5353 103 98.11 5889 154 97.45
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2 ( )

Comparison of face recognition ratios (comparison of the number of frames).

[% ] [% ]

The Beatles 10136 2871 6489 28.3 64.0

6043 1960 5778 32.4 95.6

3

Face recognition ratio with facial-temporal continuum.

[ % ]

The Beatles 157 30 19.1

295 271 82.0

4

Average of error rate in each facial-temporal continuum.

[ % ]

The Beatles 10136 46 0.5

6043 149 2.5
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Average of error rate between facial-temporal continua.

[ % ]

The Beatles 37 8 21.6

160 5 3.1
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