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ABSTRACT

Electronic Image Stabilization(EIS) is widely used as a technique for correcting a shake of an image. The case
requiring the EIS function has been increased in high magnification thermal image observation on portable military
equipment. Projection Algorithm(PA) for EIS is easy to implement but its performance is sensitive to the
projection area. Especially, projection profiles of thermal image have very modest change and are difficult to
extract image shifts between frames. In this paper, we proposed algorithm to extract a feature image for the
thermal image and compared Block Matching Algorithm(BMA) with PA using our proposed feature image. When
using our proposed feature image, BMA was simply implemented using FPGA’s internal small memory. And we
were able to obtain 30 % PSNR improved results compared to PA.
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(b) Prewitt image
(d) Canny image

Comparison of edge image
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Fig. 2. Pseudo code of (1) ~ (3)
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Table 1. Simulation environment

2 2 d

CPU Intel(R) Core(TM) i5 CPU 760 2.8 GHz

GPU NVIDIA GeForce GTX 460
MEMORY 8 GB
oS Windows7 Professional 64 Bit
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(a) Ref image

(c) Shifted image (d) Shifted feature image

Fig. 4. Shifted feature image
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Table 2. PSNR Values for proposed method

T & PSNR (dB)
PA 7]¥ 20.4345

H
Aok 7 22.2842

(a) Tracking region (b) Original image

(c) Projection method (d) Proposed method

Fig. 5. Comparison of result image
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Fig. 6. Electronic image stabilization system using
FPGA
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Table 3. Estimated FPGA resource utilization

xcbslx45csg484 Used / Total
Resource Name
RAM 18K 95 / 116
FF" 14130 / 54576
LUT? 21094 / 27288
DSP48” 0/58

1) Flip-Flop®] °Fo]Z FPGAS] 7|3 ©9]e] 7]o} 4:2}9]
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Table 4. Estimated FPGA timing

Target Estimated | Uncertainty Latency

1.25 ns

10 ns 8.65 ns 1005879 cycle
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Fig. 7(a). Reference image
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