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Abstract In order to build right focus window for optical measure equipment in shooting range, a novel method
combined with visual perception is proposed. It can cut down compute time and overcome disturbance of background
during auto-focus procedure based on image. The image is separated into several sub-images by using pyramid
structure. The function and principle of cells in human visual cortex are simulated by Gabor filter and difference of
Gaussian (DoG) model. Feature maps from the sub-images are extracted and combined together to get final feature
map based on visual perception. The threshold is used to denoise disturbance in the feature map and build regular
rectangle focus window area by spreading boundary. After plenty of experiments, the results show that this method
can build focus window rapidly with exact size and right position for the target in image. And it is available for every
kinds of focus states, especially for deep-defocus state. To deal with the image of 720 pixel X576 pixel, the compute
time is less than 130 ms. The proposed method can construct steady and exact focus window during the whole focus
procedure, which satisfies the practical demand of shooting range and is of great and wide value for engineering
application.
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Fig. 2 Focus window for target picture. (a).(b).(d) Focus windows creation under focus state, light-defocus state and deep-defocus
state by proposed method; (¢) focus window creation by original Itti model for deep-defocus state; (e)~(g) feature map, binary
feature image with denoising and rectangle region after being extended for deep-defocus state by proposed method
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Fig. 3 Focus window for building picture. (a).(b),(d) Focus windows creation under focus state, light-defocus state and
deep-defocus state by proposed method; (c¢)focus window creation by original Itti model for deep-defocus state;
(e)~(g) feature map, binary feature image with denoising and rectangle region after being extended for deep-defocus
state by proposed method
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Fig. 4 Focus window for plane picture. (a).(b).(d) Focus windows creation under focus state, light-defocus state and deep-defocus
state by proposed method; (¢) focus window creation by original Itti model for deep-defocus state; (e) ~(g) feature map, binary
feature image with denoising and rectangle region after being extended for deep-defocus state by proposed method
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Fig.5 Focus window for lamp picture. (a).(b).(d) Focus windows creation under focus state, light-defocus state and deep-defocus
state by proposed method; (¢) focus window creation by original Itti model for deep-defocus state; (e) ~(g) feature map, binary
feature image with denoising and rectangle region after being extended for deep-defocus state by proposed method
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Table 1 Comparison of proposed method and original Itti model for different sizes of targets

Original Ttti model

Proposed method

Images
& Exact window Ratio /% Exact window Ratio /%%
. Focus 12 30 37 92.5
Big target )
Light-defocus 10 25 37 92.5
(40 groups)
Deep-defocus 8 20 36 90
Focus 39 97.5 39 97.5
Small target )
Light-defocus 34 85 38 95
(40 groups) _
Deep-defocus 29 72.5 35 87.5

# 2 FURIRBEA R WA SO7 5 G Tod B8 AR

Table 2 Comparison of proposed method and original Itti model for different scenes

Original Itti model

Proposed method

Images Exact window Ratio /% Exact window Ratio /%
Target Focus 26 65 39 97.5
environment Light-defocus 23 57.5 39 97.5
(40 groups) Deep-defocus 20 50 37 92.5
Common Focus 25 62.5 37 92.5
environment Light-defocus 21 52.5 36 90
(40 groups) Deep-defocus 17 42.5 34 85

3 AR S IE G Tee AR b B 2% SR & AR H

Table 3 Integrated comparison of proposed method and original Itti model

Original Itti model

Proposed method

Images Exact window Ratio /% Exact window Ratio /%
Focus 51 63.7 76 95
Light-defocus 44 5 75 93.7
Deep-defocus (80 groups) 37 46. 2 71 88.8
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Fig. 6 Cost by proposed method and original Itti model
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