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Abstract: Aimed at theneural network non-uniformity correction algorithm based on scenes requires
high standards on hardware architecture data operation and transmission capacity , in order to achieve
on-chip real-time operation, high-efficient data processing and other purposes, XC7K325T FPGA chip
of Kintex 7 series and TMS320C6657 DSP chip of T1 C66x series were adopted to construct signal pro-
cessing module based on FPGA and dual-core DSP architecture. DDR3 with high speed was introduced
in the design to improve overall system data throughput capacity, statistical interconnection between
FPGA and DSP was designed and achieved by using SRIO interface technology, and theoretical trans-
mission speed of 2. 5 Gb/s was reached. At the same time, algorithm logic of neural network non-uni-
formity correction was realized in the interior of DSP processing chips, correction parameter matrix
was calculated in real time on the chips, and stable operation was implemented under the mode of con-
tinuous work for 50 H of infrared detector with resolution ratio of 640X 512. Finally, maximum single

board area of integrated module is 90 mm X 52 mm, integrated height of the whole module is less than
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50 mm and stability of non-uniformity of infrared image output is less than 0. 1% , which satisfies

miniaturized and real-time design demands of signal processing module, and achieves engineering

standard.

Key words: infrared focal plane detector; digital signal processor; non-uniformity correction(NUC) ;
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Framework of infrared image processing
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Tab.1 Performance parameters of XC7K325T
XC7K325T
Logic cell 326 080
Slices 50 950
Distributed RAM/kb 4 000
GTX/(Gb+s™1) 12.5
User 10 400
WORK TEMP —40~100
SIZE/mm 230X 120
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Tab. 2 Performance parameters of TMS320C6657

TMS320C6657
DSP 2 C66x
DSP MAX/MHz 1 250
GFLOPS 40
Size/mm 80X 58
WORK TEMP —40~100
Serial 1/0O RapidlO, etc.
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Fig. 6 Flow chart of neural network algorithm
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Tab.3 Module's NUC performance test results

FESSIEMR/ min - B IHHERR/ % R £ 5L/ 7%
(k] <0.2 0.036
PRAF I ] 30 <0.2 0. 059
PR ] 60 <0.2 0.071
PRFERE E] 90 <0.2 0.079
PEFRSIA] 120 <0.2 0. 096
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