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Gradient Magnitude Hardware Architecture based on
Hardware Folding Design Method for Low Power Image

Feature Extraction Hardware Design

WooSuk Kim*, Juseong Lee**, Ho—Myoung An**¥
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Abstract In this paper, a gradient magnitude hardware architecture based on hardware folding design
method is proposed for low power image feature extraction. For the hardware complexity reduction, the
projection vector chracteristic of gradient magnitude is applied. The proposed hardware architecture can be
implemented with the small degradation of the gradient magnitude data quality. The FPGA implementation
result shows the 41% of logic elements and 62% embedded multiplier savings compared with previous work
using Altera Cyclone VI (EP4ACE115F29C7N) FPGA and Quartus II v16.0 environment.

Key Words : Feature extraction, gradient magnitude calculator, high-throughput signal processing,
low-complexity hardware architecture.
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Fig. 1. Vector direction of gradient magnitude using test images.
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2. PREVIOUS WORKS
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Fig. 2. Gradient magnitude computation results.
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Fig. 3. Proposed hardware architecture.
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Fig. 4. Canny edge detection results. (a) Original image. (b) Result using conventional approach.

(c) Result using proposed approach.
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Table 1. FPGA implementation result for gradient
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5. EXPERIMENTAL RESULTS
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6. CONCLUSION
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