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Abstract: In response to the requirements of ship target detection in satellite remote
sensing images, a convolution neural network ( CNN) accelerator based on field
programmable gate array (FPGA) is designed. The computing unit adopts a multi-level
parallel design. The bottom layer adopts multiplier-level parallelism, and the line buffer unit
is used to optimize data flow. The top layer adopts module-level parallelism, which can
flexibly adjust the parallelism of the output channels. Aiming at the problem of high latency
of off-chip data access, an array-type on-chip data cache unit based on FPGA block random
access memory (BRAM) is proposed to ensure real-time data reading and flexible
distribution of data streams. Experimental results show that the accelerator is deployed on

the Xilinx KC705 development platform, with working frequency of 100 MHz, average
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throughput rate of 217 GOPS, energy efficiency ratio of 86. 8 GOPs/W, and detection rate of

up to 105 frames per second for continuous remote sensing ship images.

Key words: ship target detection; CNN accelerator; FPGA; parallel computing
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