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Research on intelligent recognition
algorithms for dynamic fluid level position of oil wells
ZHONG Zhidan, WU Jinfeng, REN Jinmei
(School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang Henan 471003, China)

[ Abstract] Aiming at the problem that the echo position of the dynamic liquid level is easily submerged in the complex noise due
to the influence of long—distance attenuation and complex background noise when the acoustic detection method is used to measure
the dynamic liquid level data of oil wells, this paper uses a new method of Deep Convolutional Neural Network (WDCNN) with a
wide first—layer kernel. That is, the original acquired acoustic signal is used as an input, and a wide kernel in the first convolutional
layer is used to extract features and suppress high frequency noise. The small convolution kernel in the front layer is used for multi—
layer nonlinear mapping, the pooling layer is used to reduce the spatial size of the feature and the parameters of the network; the
softmax function is used in the output layer to convert the identified liquid surface depth value.Field test results show that the
WDCNN model improves the accuracy and efficiency of dynamic liquid level position recognition. Intelligent recognition technology
replaces the traditional time —consuming and unreliable manual analysis, reduces the cost of oil field production and improves
economic benefits.

[ Key words] sound wave detection method ; liquid surface echo; noise immunity ; Deep Convolutional Neural Network ; intelligent
identification
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Fig. 1 Internal structure chart of pumping well
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Fig. 2 WDCNN model diagram
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Fig. 3 The influence of training sample number on recognition

accuracy

AR T2 > 3R o K/INFIS BE T Rt A e ) %
RRUREL, FHERACH BRI K Fe /N 2 20 8 o FITEEAR
UL, FERTT 22 R o B 3 IR 0.5.0.8.1 5§
BE A TS50 05 B 78 T AR BT, 43l i AR
300,500,800 ,900 .1 000 ¥ , AT F94C 224 i £& 4
4 JiRs . ArHTEl 4 AT S iE4T 300,500 WRIECET,
M PRE 312 — BLAE D/, (0 2 2481 0001k B,
£ 800 5 900 Yk Z 1], H 8L T AR pR B 2R 1Y T



48 & OAe

L2 N A | = T A

200 300 400 500 600 700 800 900 1000 1100
XAV

B4 ERRERRNEEIRERFE

Fig. 4 The influence of iteration times on the error of cost function
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Fig. 5 Loss value change of price function at 830 iterations
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Fig. 7 Accuracy of liquid level recognition with different methods
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