% 46 B % 10 M Bl R FF R CARAFR 20244104
Vol. 46 No. 10 Journal of Southwest University (Natural Science Edition) Oct. 2024

DOI: 10. 13718/j. enki. xdzk. 2024. 10. 016
R BRPH . SRR . A TS A I 4 A B A AR R A R P R AT OT [T VU R R CH AR RO . 2024,
46(10) : 188-199.

ETREMNZEF S EETEREEREH TR

e, MM, #®eR', KkEH', FWAY, #HFHF

1. PR K2 TR ARZERE, HEK 4007155 2. EB I X AR 2% & H T H S S8 % . EK 400715

WE: ARSGHRELRZHSTEH A 400 0 &8RSk, 4682 (MPO 5 £ T B 44 (PSO)
Fokst HST #i i pl b it T A A S, Bk, ATRESYV AR £Z25 HSTFMAEA, 51N PSO
HE MPC R ERAK, KB GG REBAFREGEAFMNIE R BEAR, KRG, 3 HST #4700 £ 5 ik ik
EHGA, ANBAESREADFERF S EAFM4sH HST 49 TAT M IT8E, SREAW. ENKaL i 2
B RELAMET, BEARMNES HSTHH b2 EREN AR T AN 242 WL, ERBAZTRARRLT 5%,
AABFOHERE. PEEERLTN, MPC Rt B EH L AL LS RGOS, D AHRRRXIHFHHRL
K&, LA E iR, MAERER5A%R -3, AW MPC £ HST #ik 47 @ £ A T4
RE, AT ALK TN (R AG R, SR EHENRRTHIRGTE, RAGAFEMRTT MPC
xF HST #9 4k 4l Mat. 2R AWM. £E L TIT, MPC b4t HST B A 44T 69330 A4, K451k 0k 3013 3
H AR, Dkt kiR g A8 2 £ B AW L.
X # W BATRMES; BTHRAT R BRETRE,

i 45 )
FESES: S219.5 MHEARERS: A FrRA S GF R 4) ARiR 45 (0S1D) :
X E & S 1673 -9868(2024)10-0188 - 12

Research on Speed Control of Hydrostatic Transmission
Based on Model Predictive Control

YAO Liping"?s CHEN Yang', DAI Zhuochen',
ZHANG Junhui', LI Mingsheng'?, XIE Shouyong'*’

1. College of Engineering Technology . Southwest University , Chongqging 400715, China ;
2. Chongging Key Laboratory of Agriculture Equipment for Hilly and Mountainous Regions s Chongqing 400715, China

Wk H . 2023 -03 - 16

HELHH. BEARBEESHFEESHE (52105276) 5 5K HBARBIH 5 0 K &L W (este2021jsex-gksbX0002) 5 H g jm 4% He AR
WAl %5 3350 H (XDJK2019B060).

ER R W, M, BIR. EZEMNHERA %, #RE R L 3 5 H .

WEIES . WsrE, W+, B9z



% 10 B F, F. A TR B 6 H R E LR BHRER R 189

Abstract: In order to improve the adaptability and robustness of the hydrostatic transmission (HST) con-
trol system, for the first time, Model Predictive Control (MPC) and Particle Swarm Optimization (PSO)
algorithm were combined in the present study to control the speed of HST by using the simulation and ex-
periment methods. First, the prediction model of HST was established based on the expanded space state
equation. The PSO was applied to determine the optimal hyperparameters of MPC, and the MPC control-
ler model with the best comprehensive performance index was obtained. Then, the step response and ac-
celeration/deceleration control on the HST were carried out by using the numerical simulation test. Mean-
while, the corresponding experimental platform was built to verify the feasibility of the above numerical
method. The results indicate that by applying the MPC, the output speed of the HST can be stabilized
near the target value in a short period of time, and the maximum overshoot did not exceed 5%, which
made the HST have good static characteristics. When the expected speed suddenly changes, the MPC can
quickly and accurately regulate the displacement of the variable pump, so that the motor speed can quickly
reach a new stable state, and the speed fluctuation in the control process is small. The experimental re-
sults obtained in this study are consistent with the simulation results. The results indicate that it is feasi-
ble to control HST by using MPC. Finally, the performance of HST with MPC illustrate that the MPC al-
so makes HST have better static and dynamic characteristics under complex working conditions (the varia-
ble input power, the variable expected speed and the sudden external load). Meanwhile its speed fluctuation is ef-
fectively reduced and the corresponding motor output speed of HST stabilizes around the expected value.

Key words: Model Predictive Control (MPC) ; Particle Swarm Optimization Algorithm(PSO); Hydrostatic

Transmission (HST); speed control
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