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Target detection in thermal-visible surveillance based on
multiple-valued immune network
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Abstract: Two fuzzy adaptive resonance neural networks were utilized to build the background models of thermal and
visible components. According to the multiple-valued immune network model, a series of immune response strategies
were designed to cooperate B cell with T cell to build the interactive model, which takes the infrared background model
as B cell and the visible background model as T cell. With the interactive model, the targets are detected according to the
degree of fuzzy match between pixels and models. Experimental results show that the F1 measurement of the proposed
approach is up t0 96.4% . It is able to complement information between thermal and visible components effectively. The
method is capable of detecting targets in complex scenes effectively.

Key words: target detection, thermal-visible surveillance, multiple-valued immune network, fuzzy adaptive resonance
neural network
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Fig.1 The model of multiple-valued
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Table 1 The average values of F1 for each component of
the proposed approach

Sequence Thermal Visible Thermal & Visible
Seq-1 0.7281 0.6849 0.9015
Seq-2 0.7879 0.378 8 0.8951
Seq-3 0.8122 0.603 0 1.0000
Seq4 0.7273 0.7097 1.0000
Seq-5 1.0000 0.5970 0.9851
Seq-6 0.9302 0.6452 1.0000

Average 0.8310 0.6031 0.9636
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Table 2 The average accuracy values of three approaches

Approach r p F1
CB 0.7996 0.7710 0.7774
SWG 0.8784 0.6675 0.7551

Proposed 0.9581 0.9739 0.9636
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