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A portable and rapid gutter oil detector based on multi-feature neural network
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Abstract: An offline oil detection device is designed based on the
heterogeneous architecture of a System on a Programmable Chip
(SoPC). The SoPC platform is constructed by porting Cortex-MO0
soft core to Field Programmable Gate Array (FPGA). Using FP-
GA hardware resources, the operation order is optimized through
the pipeline design with serial-parallel hybrid methods.
Moreover, the parameter calibration accelerator and neural net-
work accelerator are designed and connected to the bus system.

Experimental results show that this device can perform the quali-

EE&TH LHE ARE = IEE W H (45 : BK20181141) 5 48 M
Je BT B R A A VR E (B ,0101/01011919)
EZ R A KRGS, 5 A R g Bt 2 B AR W L AL
BAEMESE TR (1968—) I3 L AE M K F Bl 11
E-mail: hs501@fzu.edu.cn

Y F5 B #9:2020-11-17

tative analysis and classification of gutter oil accurately with high

detection efficiency. Compared with the traditional similar
terminal gutter oil detection equipment, the detection time is
shortened by 89%. Moreover, the data processing speed of SoPC
increases by twice comparing to Cortex-A9, with the introduction
of accelerator.

Keywords: gutter oil; detection; heterogeneous architecture; FP-

GA; neural network; system on programmable chip
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Figure 1 Model of portable gutter oil detector for

water bath
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Figure 2 Schematic diagram of system
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Figure 3 Software flow chart
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Figure 4 Architecture diagram of accelerator
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Figure 5 The sequence timing diagram of neural
network operation
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Figure 6 Architecture diagram of system on chip
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