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Research on Intelligent Recognition of Meters in Natural Gas Station
Based on DQN and K-means Clustering Algorithm
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(1. National Pipe Network Group Sichuan East Natural Gas Transmission Pipeline Co. , Ltd. , Wuhan 430074, China;

2. Mechanical and Storage Engineering College, China University of Petroleum (Beijing), Beijing 102200, China)

Abstract; Meters in a natural gas station is window for the interaction between workers and equipment, which can reflect the op-
eration status of a plant. However, many old-fashioned instruments in the station yard cannot read the readings remotely, and manual
reading is a waste of manpower, and it is necessary to carry out an intelligent reading research. Aiming at above problem, a new
method based on quadruped robot is taken as the carrier motion control, the target tracking task and image processing by deep rein-
forcement learning (DQN) is adopted to read the instrument representation number. Firstly, through the deep network model of the
improved DQN algorithm, the robot learning effect in the simulated environment is used to design and adjust the action reward func-
tion, and layout the top-level decision control system of the robot, the instrument target tracking under the input of one-dimensional
or two-dimensional state parameters is realized. Secondly. on the basis of meter positioning and meter registration, the binarization of
the K-means clustering is used to obtain a dial with clear scale; The image is inscribed circle, and then a pointer is added in the middle
of the image to rotate, during the rotation process. the highest coincidence angle between pointer and dial is accurately calculated to
obtain the corresponding scale. Experiments show that this algorithm can achieve the accurate tracking of instrument targets and re-
duce the calculation time during the movement process, and greatly improve the accuracy and efficiency of instrument tracking and i-
dentification, and it provides an effective guarantee for the instrument safety monitoring in natural gas stations.

Keywords: DQN; target tracking; meter readings; K-means clustering; meter safety monitoring
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x2 WBEISH

SR ZHE
SO 1 280960

Bz 130 g% 1/3" CMOS

o35 4. 7~94 mm,20 JE2F AR
AR R A 0.05 lux@F1. 6
JE 45 )5 X H. 265 = %0 46 5 ik

A YA A T Y 1Y R BLAS N FREE . Ubuntu 75 &
4, Pythoni& 5, OpenCV JJi )%, ¥ Anaconda ¥ & FJT
SRR S P & M2 BAE I 2k, %3 T CUDA 5
£+ L Tensorflow fF I B2 27 > L HESL
B {74 4 . Intel (R) Core (TM) i7-9700 CPU @ 3. 00
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* 3 GRS

L | ESRER By FRAE SR B2
T s v | Ry |tz e | R 4
1 5.00 4.99 0.010 0.2%
2 4.67 4.55 0.12 2.6%
3 3.63 3.72 —0.09 —2.4%
4 2.93 2. 94 —0.01 —0.3%
5 3.58 3.54 0.04 —0.17%
6 2.66 2.67 —0.01 —0.37%
7 1.78 1. 80 —0.02 —1.1%
8 0. 85 0. 85 0 0
9 9.24 9. 25 —0.01 0.11%
10 5. 80 5. 81 —0.01 —0.17%
11 8. 46 8. 44 0.02 0.23%
12 6. 88 6.79 0.09 1.30%
13 9. 89 9.82 0.07 0.71%
14 7.85 7.88 —0.03 —0.38%
15 6.21 6.18 0.03 0.48%
16 8.98 8.99 —0.01 —0.11%
17 4. 44 4. 40 0. 04 0.9%
18 9.58 9.55 0.03 0.31%
19 7.32 7. 30 0.02 0.27%
20 2.55 2.55 0 0
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