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ABSTRACT

FIRST-PERSON MULTIPLE OBJECT TRACKING IN
COMPLEX TRAFFIC SCENES

Zhao Zhang (Computer Applied Technology)
Directed by Prof. Yizhou Wang

ABSTRACT

Multiple object tracking is one of the most important problems in computer vision. Many
existing tracking approaches reply on the assumption that camera is static, which is surveillance.
However, tracking multiple objects from the first-person viewpoint, e.g., cameras are installed
on the vehicles which may move very fast, is also very important, especially for developing
autonomous vehicles and intelligent traffic system.

This problem brings many new challenges compared to traditional multi-object tracking
problem. Because the camera can move very fast and change direction abruptly, the targets
may move in a different way. The objects may get severely occluded by other objects due
to the low viewpoint. In complex traffic scenes, the illumination changes can be large, and
the background is dynamic and clutter. All these new challenges make previous tracking
approaches relying on static surveillance camera fail on this problem.

However, tracking multiple objects from the first-person viewpoint has its own pattern
and specialty. The further target is from the camera, the smaller it presents in the video. The
camera faces the front and its height keeps in the same level. The targets which are needed to
be tracked usually stand on the ground.

First, I adopt the tracking-by-detection approach and demonstrate how to transfer the
multiple object tracking problem into min-cost flow problem considering the motion of camera.

Next, I re-define the cost from three aspect as improvements, considering the differences
between moving camera under first-person view and surveillance camera. By considering
the camera motion, the similarity measure can handle the change of scale and position of
objects when the camera moves in any pattern. The likelihood which indicates whether the
detection candidate is true is evaluated by the object scale prior in real world after inversing
the perspective transformation. The prior probability of the initialization and termination of a
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trajectory is learned under first-person view, correlating to the position and scale of detection
candidates in images. We also consider different methods to calculate appearance relationship
to improve the tracking performance.

Experimental results on KITTI dataset demonstrate the advantages of our improvements.
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