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Optimizing Method of Autofocusing Function in Infrared Imaging System
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Abstract: In order to realize high efficiency auto focusing function in infrared imaging system, the
characteristics of infrared imaging systems are analyzed. The optimization methods of auto-focusing
functions in infrared imaging systems are discussed and summarized. Combined with practical engineering
applications, a method for estimating the local random fluctuation noise of the image sharpness evaluation
function is proposed. The method improves the reliability of automatic focusing processes. By introducing
the sensitivity of image sharpness evaluation function as feedback into the climbing process, the convergence
speed of the climbing algorithm can be optimized. The optimization methods were applied to engineering
applications, and its implementation verified the correctness of the design and the effectiveness of the
optimization methods.
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Table 1 Comparison of several methods for calculating image sharpness evaluation function

Calculation method ~ The peak gradient of trend The average gradient of trend ~ The noise estimation of fitting

of image sharpness  graph fitted by polynomial for graph fitted by polynomial for  curve for image definition

evaluation function ~ image sharpness evaluation image sharpness evaluation evaluation function(normalized
function(absolute value) function(absolute value) root-mean-square value)
Sobel 0.78 0.132 0.55
Sigma 0.73 0.132 0.88
Roberts 0.76 0.131 0.76
Prewitt 0.75 0.122 0.67
Gradient 0.77 0.109 0.92
Differentiation 0.74 0.125 1.03
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(a) Image before digital filtering of thermal image (b) Digital filtered image of thermal image
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Fig.2 The thermal image before and after digital filtering vs. the corresponding curve of image definition evaluation function
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(a) The thermal image in wide field (b) The thermal image in narrow field (c) The image filtered by Laplace operator in wide field

(d)The image filtered by Laplace operator in small field
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Fig.4 Schematic diagram of image definition evaluation function center window subdivision for a certain type of thermal image
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Table 2 Comparison of average auto focusing time before and after implementation of the strategy

The calibration temperature /C
The AF finished time/s
-50C -35'C -20TC -5C +10°C  +25°C +40°C +55°C +707C -50C~+70C
The average time of
autofocus completion (no
o 2.70 2.62 2.53 2.61 2.68 251 2.55 2.64 2.59 2.60
temperature calibration
strategy applied)
The average time of
focusing completion
. 1.28 121 1.15 1.30 1.27 1.12 1.24 111 1.13 1.20
(applying temperature
calibration strategy)
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