% 44 %% 5 T RRFFR Vol. 44 No. 5
2021 4 5 A Journal of Chongqing University May 2021

doi:10.11835/j.issn.1000-582X.2021.05.012

KEF BP 2R ) 2% 1 i ik T A a2 325 ) F o0

M M, Wem T E.FAEKREHNR
(mHKF TEREKFR,E K 400715)

WE:#HRETR S (HST) 694 BT KA 4R st ey X 42, R A —# K T BP(back
propagation) #F 22 ) 25 04 #7 Al 4= k) Kwk , 2 HST ixdrsh ke ah SR FHARL, AT X E R
EELAHREED RGEGRFHER, G RMILH T T A% PID 424 A 425 A& BP 4F 2 W %
PR 3 AT R R AR, ER RN 5% PID 355 A M 42 0 A8t , BP AV 2 W 4% 35 ) 8k A 2
W AGRBAET ARG AR LD, B RAXRIASGAT R, LA RFHEHME, KT,
REXABPAHZERNELE R T ENAEAERL AR TALRANEZTR-TETLAEF AL HITA
EHREREAN ENEEZR EELAXASHREN T . ZF7 R FARBEGMBEAR; ERRH
ABRFEZ TR ET . DAL AR AN IRES B ABII G EDLFINEIK, SFRE
REWV.BP BB T ENEEZR-EZTLAEHAALA HEGIERKEL,

KPR HRETREBZMST);BPAZM&IEH;PID 4 T2 R-EEL ;50 5450

RESES:THI37 XEARERD A XEHS:1000-582X(2021)05-104-11

Control of hydrostatic transmission based on BP neural network

CHEN Yang, YAOQO Liping, XIE Shouyong, LI Mingsheng, ZHANG Junhui
(College of Engineering Technology. Southwest University, Chongging 400715, P. R. China)

Abstract: The maneuverability of hydrostatic transmission ( HST) is a key factor in improving the
performance of agricultural vehicles. In this paper, a new control strategy based on BP (back propagation)
neural network is applied to study the dynamic characteristics of the output speed of HST motor. First, the
control effects of traditional PID, fuzzy and BP neural network are compared based on the mathematical
model of variable pump-quantitative motor. The results indicated that compared to traditional PID control
and fuzzy control, BP neural network control can not only effectively suppress the overshoot of the system,
but also reduce the fluctuation of motor speed and the adjustment time for system to reach stability. And it
has excellent robustness. Therefore, the BP neural network is suggested in this paper to investigate the
control effect of the variable pump-variable motor system (VPVM system) with larger motor speed

variation range. The results show that this method can be used to achieve stable switching effect and reduce
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performance loss in segmented control of variable pump and variable motor. For the cases of different
equivalent moment of inertia of load, all the motor speed can reach a stable state and the speed fluctuation
caused by the load is reduced. The results indicate that BP neural network has a potential advantage in
VPVM system control.

Keywords: hydrostatic transmission; BP neural network control; PID control; variable pump-variable

motor; dynamic characteristics
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Fig. 1 Variable pump-Variable motor system diagram
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Fig. 2 Variable Pump-Quantitative Motor System Block Diagram
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Fig. 5 Block Diagram of BP Neural Network PID Controller
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Fig. 7 Step response curve of variable displacement pump quantitative
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Fig. 8 Motor speed tracking curve
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Fig. 10 Motor speed at different equivalent moment of inertia
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Fig. 11 Variable pump and variable motor displacement
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