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Abstract. In this paper, a new adaptive diagnosis and localization method is given for
small target leak points in an infrared image. The infrared image of a test vessel with cold
compressed air is photographed by a thermal camera. Based on a mathematical model of
the infrared image, the diagnosis and localization method is given as an adaptive algo-
rithm which is synthesized by a developed adaptive center-weighted median filter and an
improved adaptive kernel regression method. Experimental results are given to illustrate
the proposed algorithm is effective and adaptable to small target detection under the com-
plex infrared image background.
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1. Introduction. In the nearly decades, detection and localization in air-leakage test are
much important for many manufacturing processes. With the development of technology,
more and more requirements are needed to meet for detection and localization of leak
points. Generally, there are three traditional ways to find tiny leak points in vessels:
air bubbling test, mass spectrometry and ultrasonic positioning. However, the three
traditional ways cannot simultaneously overcome the disadvantages of low efficiency and
poor anti-jamming ability [1, 2]. With the development of infrared technology, infrared
thermography has been used in the field of defect diagnosis and detection in recent years,
for example, [3, 4, 5, 6] and the references therein. The random noise in infrared images
with distinguishing small targets has to be further handled by a suitable filter method.
An approach to fast noise reduction of infrared images has been given in [7]. It is known
that adaptive filter method has been widely used to deal with random noise, such as in
[8, 9, 10, 11]. A non-uniformity correction algorithm based on adaptive filter for infrared
focal plane arrays has been given in [13]. An adaptive image enhancement approach to
infrared images for long-range surveillance has been presented in [14]. An adaptive center
weighted median filter has been proposed for improving the performance of median-based
filters and preserving image details while effectively suppressing impulsive noise in [20].
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