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A Study of Edge Detection for Auto Focus of Infrared Camera

Hee-Duk Park*

Abstract

In this paper, we propose an edge detection algorithm for auto focus of infrared camera. We
designed and implemented the edge detection of infrared image by using a spatial filter on FPGA.
The infrared camera should be designed to minimize the image processing time and usage of
hardware resource because these days surveillance systems should have the fast response and be
low size, weight and power. we applied the 3x3 mask filter which has an advantage of minimizing the
usage of memory and the propagation delay to process filtering. When we applied Laplacian filter to
extract contour data from an image, not only edge components but also noise components of the
image were extracted by the filter. These noise components make it difficult to determine the focus
state. Also a bad pixel of infrared detector causes a problem in detecting the edge components. So
we propose an adaptive edge detection filter that is a method to extract only edge components
except noise components of an image by analyzing a variance of pixel data in 3x3 memory area. And
we can detect the bad pixel and replace it with neighboring normal pixel value when we store a
pixel in 3x3 memory area for filtering calculation. The experimental result proves that the proposed

method is effective to implement the edge detection for auto focus in infrared camera.
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Fig. 2. Application of Infrared Camera
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[I. Preliminaries

1. Image Processing of Infrared Camera
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Fig. 3. Signal Processing Flow of Infrared Camera
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Fig. 4. Result of Signal Processing

2. Method of Edge Detection
2.1 Spatial Filtering
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Fig. 5. 3x3 Spatial Filtering

2.2 Spatial Filter for Edge Detection
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3. FPGA Implementation of Spatial Filter

3.1 Method to Minimize Memory Usage and Signal
Processing Delay
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Fig. 6. Stored Pixel Data on Line Memories and Spatial Filter
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3.2 Result of Simulation
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Fig. 7. Simulation Result of 3x3 Spatial Filter
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4. Disadvantage of General Laplacian Filter
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(b) Formula of Edge Enhancement

Fig. 8. Edge Enhancement by using Laplacian Filter
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Fig. 9. Flow Chart of Auto Focus Process

(a) Original Image (b) Edge Enhancement Image

(c) Expansion of A area of (a) (d) Expansion of A area (b)

(f) Expansion of B area (b)

(e) Expansion of B area of (a)

Fig. 10. Effect of Laplacian Filter
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[1l. The Proposed Scheme

1. Implementation of Adaptive Laplacian Filter
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Fig. 11. Adaptive Edge Enhancement by using Laplacian Filter
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Fig. 13. Result of Applying Laplacian Filter and
. Proposed Filter to Electric Fan Image
V. Experimental Results
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Fig. 15. Result of Applying Laplacian Filter and
Proposed Filter to Oscilloscope Image
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V. Conclusions
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