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Food Tracking under Image Feature Transition Caused
by Cooking Process

Naoyuki MORI
Abstract
Annotation of food stuff to a cooking video is convenient for searching scenes
in which the food stuff is used. In order to annotate food stuff in the video,
identification of the food stuff is required in the whole video. Food stuff under-
goes various changes through cooking processes: cut, mix, boil, etc. Since it is
difficult to recognize food stuff in a single captured image, we track the food
stuff from the beginning of the cooking.

In a scene of mixing or boiling food stuff, the cook puts the food stuff in
some container: bowl, pan, etc. We can track easily the food stuff by a sensor
attached to the container. In a scene of cutting food stuff, the cook manipulates
the food stuff directly by the hands. We can not attach sensors directly to the
food stuff. Thus we aim to track food stuff handled directly by cook’s hands in
a video.

The cooking processes mentioned above will split the food stuff into pieces,
or gather up pieces of food stuff. This is observed in the video as split and merge
of regions of the food stuff. Tracking the food stuff in the video requires finding
correspondence of split and merge of regions between frames. The number of
candidates of the correspondence in the whole video can be vast and the appear-
ance of the regions of each correspondence can be different between beginning
and end. Therefore, it is difficult to determine the correct correspondences from
all the candidates by their appearance between beginning and end.

Previous work introduces the constraint that the cook processes only one
kind of food stuff. Under the constraint, the number of species of food stuff is
one that causes split and merge of the regions simultaneously between frames.
Since, under the constraint, a number of candidates in a frame originate from
only one species of food stuff, finding correspondence is easily obtained. How-
ever, the constraint is often unsatisfied.

In this work, we relax the constraint to one that is easily satisfied. We

introduce the constraint that the cook processes separately the food stuff that



v

has different appearance. For reducing ambiguity in finding correspondences
caused by the relaxation, we introduce an appearance transition model of food
stuff. We adopt the candidate with the highest likelihood among the candidates,
and thus tracking food stuff is obtained.

We implemented the method mentioned above, and evaluated the capability
of calculating the likelihood and determining the correct correspondence. In
addition, we assessed the possibility of the proposed constraint satisfied. The

results showed that the method can increase the feasibility in real activities.
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