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Abstract: To achieve high-precision measurements under the operating conditions of optoelectronic
tracking systems and satisfy high-precision target matching in complex environments, in this study we
adopted the average normalized cross-correlation algorithm. To improve the matching speed and real-time
tracking, the computational complexity was simplified by using the sum table method to correlate the sum
of images, squares, and the correlation of images. The wavelet pyramid method was used as the search
strategy, and the center of the template was used as the reference point for cross-shaped search. A termination
threshold was introduced, which reduced the number of mismatched points to increase the search speed. To
verify the effectiveness of the algorithm, an optoelectronic tracking system was placed on a two-dimensional
turntable in an experiment that used the algorithm to track a target. The experimental results show that the
missed target was controlled within 3 pixels. The proposed algorithm can realize high-precision and stable
tracking in optoelectronic tracking systems.
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Table 1 Comparison of computational complexity

Image size: MxN

The traditional method

The proposed method

Window size: mxn Addition/subtraction  Multiplication  Addition/subtraction  Multiplication
S1 0 0 3XMxN 0
Construction of sum-tables  S2 0 0 3XMxXN MxN
S3 0 0 3XMxXN MXN
> MXNxmxn 0 3xMxN 0
Calculation of NCC 22 MxXNxmxn MxNxmxn 3xXMxXN 0
X2 fr MXNxmXn MXNXmXn 3xMxN 0
Total 3XMXNXmxn 2XMXNxmxn 18xMxN 2XM*N
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Electro-Optical Targeting System

Two-dimensional turntable
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Fig.7 Experimental setup
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