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Object Trajectory Tracking on a Plane Using Camera and Infrared Sensor

Niramon Ruangpayoongsak’

Abstract

Object tracking in image and design of controller
for fast operation, as well as techniques and algorithms
are proposed to response the requirements of real
applications. Meanwhile, estimating position and
trajectory of object is utilized as a part of object tracking
since object position can be fed back for camera motion
control. Generally, using vision of a single camera for
object pose estimation requires camera calibration in
order to find camera parameter. However, even vision
provides accepted accuracy; Drift of estimated object
trajectory is found. This work presents a new technique
for target tracking on a horizontal plane using both

visions from a camera and distance information from

an infrared sensor for estimating object pose and
tracking by keeping object at the center of frame all
the time. The 2 DOF camera system is constructed
using DC motors and web camera for testing the
proposed method. The distinct of the proposed technique
is that there is no need for camera calibration and
estimation of object pose is simple using Euler angle
theory. A color ball, no light absorbed, is used in the
experiment. Even though the infrared data contains
noise, the Kalman Filter is applied for signal fusion

and accurate object trajectory on a plane is obtained.

Keywords: Target Tracking, Visual Servoing, Infrared

Sensor, Kalman Filter, Sensor Fusion
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Ball trajectory obtained from raw data
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Ball trajectory obtained from discrete KF
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Error in horizontal and vertical direction (pixels)
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Data €lmax €} min €, ax €, min
Stat. (pixels) | (pixels) | (pixels) | (pixels)
Max 32 -12 12 -10
Min 18 -14 9 -13
Avg 24.8 -13.3 9.7 -11.6
Std 3.99 0.82 1.06 1.17
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