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Abstract: To address the online time series prediction problem in CPS (Cyber-Physical System) system, both KAF
(Kernel Adaptive Filter) with low computation complexity and adaptive characteristic and FPGA computing
system are employed. A novel FPGA implementation of vector processor targeting KAF algorithm is proposed.
The parallelized datapath and multi-stage pipeline are introduced to enhance the performance and reduce the
power consumption and latency. The microcoding technology is further employed to improve the reusability and
extensibility. The classical KAF algorithms are implemented based on the vector processor. Experiments results
show that the proposed vector processor improves the execution speed by factors of 22, the power consumption
decrease to 1/139, while the latency decrease to 1/26 compared with a CPU, on the condition that the precision
meets the requirement.
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KYAFH Altera DE5 JT A MHAT B RLEGIE,
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A C2, JE RUFIEREFETE S AL AR FPGA
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HEEAERT T 77 s A AR AR /D1 FPGA % &
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%, AL M20K RAM F1 ALMs(Adaptive Logic
Modules) Y FERT /b, AN Ry 5% s 1n) F Ab FR AR 1)
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