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Abstract: The excessive pressure fluctuation in the high-speed train has an impact on the passenger comfort, and the air
pressure simulation system is a device to study the passenger comfort by tracking and controlling the simulated air pressure
in the train. In order to solve the problems of low utilization rate of system historical operation data and slow convergence
speed caused by iterative initial error, the k nearest neighbor (KNN) algorithm is adopted to establish an optimal initial
control signal extraction method based on historical control information. According to the basic principle of iterative
learning control, the initial value of the optimal control is input into the iterative learning controller with forgetting factor,
and the tracking control of the desired air pressure in the train is realized through continuous iteration. And compared with
the iterative learning control based on big data and the traditional PID iterative learning control. The simulation results
show that the forgetting iterative learning control based on multi-step NN has faster convergence speed, less system jitter,
higher control accuracy and better robustness of the algorithm.
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Fig. 1 Schematic diagram of air pressure simulation system
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Table 1 Evaluation index of interior pressure comfort
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Fig. 2 Trapezoidal wave loading process diagram
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Fig. 3 Calculation flow chart of multi-step kNN algorithm
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Fig. 8 Distortion rate effect diagram of three control algo-
rithms with waveform amplitude of 1.473 kPa

42 BB

9 BRI AE Bt 2 TR G S AT B e 1t AT DA
PRAUEZE T 50 B A SEBR AN BGF Il P38 AR, A3
FE&FIE PR AR4/N T ] P B A L3ZE B P 28 i T R
2338 1.473 kPa, 1.066 kPa, 0.792 kPa /% 0.485 kPa
(FEX TR KA 101.325 kPa). HI T RS &R &I, 5
AR 3T A e FH R R T M A T 450 R 4 o) 2 SR ] DS
P S BB PO IR Tl B R e T
%5, HER PS5 8 IR AR 5554 1A B
i TS, A& RILCHE VAL 55 N ISR E BAR % A 14
IS SA, W AT AT X B A . BAR 2 4
FKSHR.

k5 RBEERNLELK
Table 5 Air pressure parameters of test vehicle
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WIUIRE/KPa  $5h0E0% T ———
ENNRILC 0.1245 14.8598

1.473 KESESMILC  0.1321 14.9637
BEER /% 5.7532 0.6943

ENNFHLILC 0.0848 14.6804

1.066 REdsFHILC 0.1345 14.8431
MR % 36.9517 1.0961

ENNSEILC 0.0848 14.6804

0.792 KEHEIFMILC 0.102 14.8281
B % 16.8627 0.9961
ENNSRILC 0.0396 14.929

0.485 KEHFMILC  0.0556 15.1175
B % 28.777 1.2469
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