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ABSTRACT
In this paper, we propose a method to abstract cooking
videos. We define cooking video abstraction as shrinking
videos maintaining the understandability of general cooking
procedures visually and intuitively. Cooking motions and
appearances of foods are considered as important segments
in a cooking video. A method to extract such important
segments referring to the intensity of motion in an image is
proposed, and effectiveness of the method is shown through
evaluation experiments. We also developed a cooking video
abstraction system that assembles important segments de-
tected by the proposed method and repetitious motions that
is especially important among cooking motions. The resul-
tant abstracted videos were about 1/8 to 1/12 of the original
videos in time, maintaining the understandability. The va-
lidity of the abstraction method was checked by comparing
the abstracted videos with manually abstracted videos pro-
vided from a broadcasting station.

1. INTRODUCTION
Following the advance in telecommunication technology,

large amount of multimedia data has become available from
broadcast video. Multimedia data analysis is becoming im-
portant to store and retrieve them efficiently. However, char-
acteristics of videos and purposes of viewers vary among dif-
ferent kinds of videos. Thus, it is necessory to limit the do-
main of the target video and refer to domain specific knowl-
edge, for high level content analysis.

We chose cooking video as a target, and aim for building
a practical system with high accuracy using domain specific
knowledge[5, 8]. Cooking is familiar to daily life, and the
demand for semantically structured cooking videos should
grow in proportion to home (especially kitchen) automation.

In this paper, we propose a method to abstract cooking
videos. A cooking program is a kind of an instruction video
that people view from a practical point of view. On the other
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hand, cooking videos include many redundant segments such
as chatting, which requires the viewers a certain amount of
time to view. Therefore, to select recipes and to actually
cook in daily life, a cookbook tends to be easier to browse.
However, since videos contain visual information that text
cannot express sufficiently, it is more effective to understand
the cooking procedures.

Thus, we abstract cooking videos to easily browse through
recipes. We define cooking video abstraction as shrinking
videos maintaining the understandability of general cooking
procedures visually and intuitively.

Various studies have been done on automatic video ab-
straction for news, documentary, and so on[4, 6]. These
kinds of videos are relatively not redundant, and abstracted
videos tend to be utilized for selecting a segment in the
original videos. Works similar to ours are in sports video
abstraction. A work on sports video abstraction[7] refers to
an external database corresponding to video contents. This
method is effective for videos that could easily refer to ex-
ternal data corresponding directly to their contents, which
is difficult in cooking videos.

On the other hand, it is reported that abstracted videos
are not so effective since split audio accompanying the ab-
stracted images is too choppy[4]. From this point, audio
naturalness is considered in abstracting videos[6, 9], and
audio is usually replaced with new narrations in abstracted
videos provided from a broadcasting station. However, since
motion and preparation steps can be roughly understood
solely from visual information in cooking videos, outline of
the cooking procedure could be understood to a certain ex-
tent without audio. Thus, our abstraction does not consider
audio continuity, and abstracted videos are created solely
referring to image features.

Considering the above mentioned issues, cooking video
could be considered as a good target for abstraction.

2. FEATURES OF COOKING VIDEOS

2.1 Structure of cooking videos
As shown in Fig. 1, shots in cooking videos could be cat-

egorized into (a)face shot, and (b)hand shot, which appear
almost alternately, as shown in Fig. 2.

In face shots, almost the whole kitchen is shown. Though
a teacher or an assistant explains a cooking procedure, their
motions and foods are too small to obtain visual informa-





them with the length of vectors v(i, j), and calculate
the frequency of vectors by directions. This forms an
“angle histogram”(Hf = { hf (Θ) | 0 ≤ Θ < π }).
Here, if the angle of a vector is π ≤ θ(i, j) < 2π, it is
weighted as −v(i, j) at Θ = θ(i, j) − π.

hf (Θ) =
1

S

∑
i

∑
j

δΘ(i, j) · v(i, j) (1)

where, δΘ(i, j) =

⎧
⎨
⎩

1 ( if θ(i, j) = Θ )
−1 ( if θ(i, j) = Θ + π )
0 ( otherwise )

2. Sum up and take the average of the histograms(H =
{ h(Θ) | 0 ≤ Θ < π }) as long as the motion could be
considered continuous (during frames f1 to f2). Con-
tinuous motion is detected by referring to S. Since
motions which have opposite directions are canceled
mutually, random noise and cooking motions do not
appear much in an “angle histogram”, and panning is
detected effectively.

h(Θ) =
1

f2 − f1 + 1

f2∑
f=f1

hf (Θ) (2)

As the result of this procedure, the angle histogram shows
one clear peak in the case of panning, as shown in Fig. 4(a),
and it shows no clear peak when there is no panning, as
shown in Fig. 4(b). Taking advantage of this feature, when
Fp is the peak value of the angle histogram and Fth is a
certain threshold, a segment that satisfies Fp > Fth with
only one peak is considered as panning, and excluded from
important segments.

(a) Panning. (b) Without panning.

Figure 4: Angle histogram.



The abstraction method was applied to 9 recipes of 3 tele-
vision programs from different broadcasting stations. The
number of extracted segments for abstraction in each pro-
gram for abstraction is shown in Tab. 2. The number of
repetitious motions is NR, other cooking motions is NM ,
and appearances of foods is NA.

Table 2: Number of extracted segments for abstrac-
tion.

Program
# of
recipe

NR NM NA
Abstraction rate

(in time)

Program 1 4 23 23 18 ∼ 1/11
Program 2 2


