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Camera calibration using linear-regression tree
for wide-area surveillance system

YuTo OKURA! TOSHIKAZU WADA!

Abstract: This report presents a camera calibration method for visual people detection devices. Recently,
several embedded devices for visual people detection are commercially available. By combining those devices,
a wide-area surveillance system can be constructed. In such systems, detected people by different devices
have to be corresponded for tracking people across different surveillance areas. By transferring the people
positions on the image to those on surveillance-area map, we can correspond proximal people on the map.
In our previous research, we realized this transfer by linear-regression tree for fast and memory efficient
computation. For constructing the tree, however, several point correspondences spread on the image and the
map are necessary. This condition requires much labor. In this report, we first construct a linear-regression
tree for removing lens-distortions and estimate the Homography between undistorted image to the map.
By employing this strategy, we can reduce the number of corresponding points between the image and the
map. Further, we can construct a compiled linear-regression tree representing the learned undistortion and
the Homography. This compiled tree guarantees almost the same speed and the memory efficiency as the
previous method.
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Number of data | compiled tree[ms] PaLM-Tree &
Homography[ms]

10 0.051 0.059

100 0.460 0.468

1000 4.737 4.909

10000 45.098 46.176
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