SR REE GRS RTAZN Vol.35 No.12
2020 4F 12 A Chinese Journal of Liquid Crystals and Displays Dec. 2020

XEHS:1007-2780(2020)12-1291-08

FH F Faster R-CNN YR IRH FiE

= @, %2 FEL, LT OEVT, EXE!
(L AMNBREAZ EF5FEITEFK, TH # M 215009;
2. FE AR EZ XL PO, FA A 137001;
. HERER KAELFRENREWEFR A, £4 K& 130033)

WEE AR R G E FE A X/ B BRSSO R IR B2 IR 55 (A J8, AR SC3 L — Fi AR AE Al & 4 52 35 (FPND Ml Faster
R-CNN B8 45 & 10103 B 3R 9 7 . 1 2608l FPN 1 Faster R-CNN R 4% f#) RPN 25 & & {3 % &% F 48 5 X 888, I %)
ZRAURHAT 32 s WA T A AR R B TE SRR A, 32 3 R AE A M, 51 A Focal Loss #1555 RPN W25 45 & i#
AT YN GRBE 4R 5 Ho OO 98 B IR AT B2 T FPN R K540 %) % FPN M 45 5 R B R4S & 48 = 98 B X000 30 v 1 5 B s
LA T8 5T AR AR B I 5 A0 B L AS BN R 240, U S SR BRI T IR ME T R IA B 94.25 00, GG AR A L 4R
T3 ¥ AN ARG DU A B2 T L i LS I B R

X 8O IA XA A AERR A2 F ¥ s Faster R-CNN; B 1% 45 4

FE 4 HES:TP391.41 EEARIRAD : A doi:10.37188/YJYXS20203512.1291

Instrument recognition method based on Faster R-CNN
LI Na', JIANG Zhi*, WANG Jun'*" , DONG Xing-fa'

(1. School of Electronic and Information Engineering ,
Suzhou University of Science and Technology Suzhou 215009, China ;
2. Changchun Institute of Optics,
Fine Mechanics and Physics s Chinese Academy of Science , Changchun 130033 ,China ;
3. Center of Arms Experiment of Baicheng , Baicheng 137001, China)

Abstract: In view of the complex background of the instrument recognition system, insensitive to
small targets, and low detection accuracy, an automatic instrument identification method combining
Feature Fusion Pyramid (FPN) and Faster R-CNN network is proposed in this paper. First, FPN and
the RPN of the Faster R-CNN network are used to combine the positioning of the dial and the pointer
area, and to classify multiple types of meters. In addition, in order to balance the positive and negative
samples of the meter images and improve the detection accuracy, the Focal Loss loss function is com-

bined with the RPN network to train the data set. The FPN-based image segmentation is performed on
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the pointer area. The FPN network and deconvolution are combined to improve the accuracy of the

pointer area segmentation, and finally the pointer is fit to obtain the pointer deflection angle and ob-

tain the meter reading. The experimental results show that the accuracy of the proposed method rea-

ches 94.25%. Compared with the traditional algorithm, the proposed method not only has high detec-

tion accuracy, but also has stronger practicability.
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Fig.5 Positioning of the gauge panel area
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Fig.6 Positioning of indicator pointer area
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Tab.1 Comparison of instrument target detection results
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Fig.12 Influence of distance on meter recognition
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Tab.2 Recognition results of meter reading

iy PEREESHUE FOREURIIE AXTRZE/ %

1 7.24 7.31 0.438
2 5.16 5.33 1.063
3 10.22 10.35 0.813
4 14.52 14.55 0.188
5 8.76 8.81 0.313
6 0.19 0.18 1.000
7 0.41 0.42 2.000
8 2.23 2.31 0.800
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