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Abstract: There exists a large gap between the data input speed and processing speed in large-size sliding-window applications. To

shorten this gap, a parallel processing scheme was proposed, which achieved high data reusability and parallelism with memory resources

as few as possible and memory access control logics as simple as possible. The scheme combined the advantages of parallelism among

different sliding-windows and parallelism among different data in a single window. For different windows, they were divided into groups

and mapped into multiple processing elements. For the data in a single window, multi-module memory structure was introduced to buffer

them, where module assignment and addressing scheme was designed for conflict-free parallel access. Experimental results on FPGA

show that this approach can improve the processing speed significantly without incurring too much memory resources and too complicated

memory access control logics.
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Fig.1 Parallel processing among different windows
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Fig.2  Structure of the proposed parallel processing scheme

and illustration of the data access pattern
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Fig.3 Example of the address mapping function
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Fig.4  Addressing structure of the multi-module memory
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Tab.1 Cycles, on-chip memory utilization and frequencies
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VXN P axb s vempm o oCR
. (MHz)
(bit)
1024 x 1024 1 8x8 1092037 66 488 138
1024 x 1024 16 8x8 132 311 73 704 110
1024 x 1024 16 4x8 133 059 73 416 128
1024x 1024 16 2x4 551 603 73 304 140
1024x 1024 16 1x1 3211548 63 512 148
512 x 512 1 4x4 1079256 33 496 147
512x512 16 4x4 66 743 40 568 134
512x512 16 1x1 809 925 34 824 153
128 x 128 1 4x4 60 621 8 688 149
128 x 128 8 4x4 8 254 3328 139
128x 128 8 1x1 100 719 10 200 156
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