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Motion Based Automatic Abstraction of Cooking Videos

KoicHr MIURA,T REIKO HAMADA,™ ICHIRO IDE,t SHUICHI SAKAIT
and HIDEHIKO TANAKAf

Reflecting the increasing importance of handling multimedia data efficiently, many studies
are made on automatic abstraction of television broadcast video. In this paper, we propose a
method to abstract cooking videos. We define cooking video abstraction as shrinking videos
maintaining sufficient understandability of general cooking procedures visually and intuitively.
To abstract a video, important sub-shot segments need to be extracted from the original video.
Important segments in a cooking video are considered as cooking motions and appearances
of foods, since visual information that represents essential cooking operation is exceptionally
important. These segments have typical motion-related features. Thus, a method to ex-
tract such important segments referring to the intensity of motion in the image is proposed.
Effectiveness of the method is shown through evaluation experiments. We also implement-
ed an abstracted cooking video browser that assembles important segments detected by the
proposed methods and repetitious motions that is especially important among cooking mo-
tions. The resultant abstracted videos were about 1/8 to 1/12 of the original videos in time,
maintaining the understandability of cooking procedures. And the validity of the abstraction
method was checked by comparing some automatic abstracted videos with abstracted videos
provided from the broadcaster.
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Fig. 1

Shot categories in cooking video.
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Fig.2 Structure of cooking video.
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Fig.3 Examples of repetitious motions.
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Fig.4 Temporal transition of the sum of the length of
optical flow vectors (§) in each frame.
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(a) With panning. (b) Without panning.
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Fig.5 Angle histogram of optical flow.
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Fig.6 Temporal transition of brightness in small regions.
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Table 1 Property of the videos.

Total time

Number of recipes 6

Format Motion JPEG

O transformed into
24bit color bitmapl

320X 240 pixels

30 frames/second

40 minutes

Resolution
Frame rate

02 00000000
Table 2 Thresholds.

Simove 10,000
Sstatel 7,000

Setate2 10,000
el 1.0
T 90
Fup, 0.025

03 00OOoogoooog
Table 3 Result of important segment detection.

oooo Ne Ny No | OO0 ooo
oooo 117 10 2 98% 92%
oo 39 2 7 85% 95%
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Fig.8 Video segments abstracted from a cooking video

(Black frame: Repetitious motion, Gray frame:
Cooking motion, White frame: Appearanece of
food).
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Table 4 Number of extracted segments in abstraction.
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Table 5 Comparison in number of extracted segments.

oooo |oooo oooo OO0 | oboobo Segnu Segm Segc ooo ooD
oo1 4 23 23 18 01/11 ooo1 12 20 11 92% 55%
oo 2 2 8 23 7 01/10 oono 2 13 24 13 100% 54%
oos3 3 8 70 2 01/9 ooo 3 11 16 10 91% 63%
oo 9 39 116 27 o 1/10 oo 36 60 34 94% 57%
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Table 6 Comparison of extracted segments
(including telop and narration as segments).
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Fig.9 Comparison of abstracted cooking videos.
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