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Real-time Target Tracking System by Extended Kalman Filter
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ABSTRACT

This paper describes realtime visual tracking system of moving object for three dimensional target using
EKF(Extended Kalman Filter). We present a new realtime visual tracking using EKF algorithm and image
prediction algorithm. We demonstrate the performance of these tracking algorithm through real experi-
ment. The experimental results show the effectiveness of the EKF algorithm and image prediction algo-
rithm for realtime tracking and estimated state value of filter, predicting the position of moving object to

minimize an image processing area, and by reducing the effect by quantization noise of image.
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Fig. 2 Perspective Transformation to Image Plane
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Fig. 6 Overall Configuration Experimental System
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Table 1. Straight Motion Tracking Result of X,Y,Z-direction

Error
Vi
o dlacity 25 mm/s | 50 mm/s | 100 mm/s | 200 mm/s
Torm
Maximum Error {mm) . 187 563 251
X-axis
5% Settiing Time (sec) . 13 24 32
Madmum Eror (mm) 79 215 126
Y-axis
5% Settiing Time (sec) 15 22 27
Maximum Error (men) . 403 1257
Z-axis
5% Settiing Time (sec) . 23 31

Table 2. Impulse Input Tracking Result of X,Y,Z-direction

Error
Velocity
Comparing Term 50 mm/s | 100 mm/s | 200 mm/s
Maximum Error (mm}) 458 1501
X-axis
5% Settling Time (sec) . 21 28
Maximum Error (mm) 205 682
Y-axis
5% Settling Time (sec) 25 33
Maximum Error (mm) 257 748
Z-axis
5% Settling Time (sec) 31 45
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