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Two Step Algorithm for Point Feature Tracking
T. Fukao' and T. Kanade!

Abstract  Lucas-Kanade algorithm for point feature tracking is widely utilized because
of its fastness, but it sometimes fails even if the deformation is occurred by an ideal affine
transformation. For practical use, the fast and accurate algorithm to track a point feature
is desired. In this paper, an extension of Lucas-Kanade algorithm is proposed to improve
the tracking ability. This algorithm consists of two steps: the first step is done only for
translation in order to attain accurate tracking, and the second step recovers the change
between successive images by rotation and scaling. A detection algorithm which is good for
the proposed tiracking algorithm is also provided by considering the separatability of two
steps. The window size for a point feature is also decided to be appropriate for each step.
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0 3: Two step algorithm. A: From the first frame
a small size image is taken around an attended
point and it is the first template of the first step.
B: The same size image is chosen from the current
image around the attended point, and the trans-
lation d is got by solving (25). C: A large size
image is taken around the point which is trans-
lated by d from the attended point of B. D: From
the large size image and the large size template
which is in the first frame, the rotational angle
6 and the scaling size sy are obtained by solving
(26). E: The next small size image which is taken
from the current frame is warped by rotation and
scaling inversely. F: The small size template is not
rotated and scaled, that is, it is the same image as
the previous one. G: The large size image from
the current frame is also warped by rotation and
scaling inversely after the translation d. H: The
large size template of the first image is not rotated
and scaled. I. The rotational angles and scaling
ratios are added or multiplied like (27) or (28).
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