Artificial Intelligence and Robotics Research AT e 5HLE8 A, 2026, 15(5), 1143-1155 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/airr
https://doi.org/10.12677/airr.2026.155104

ETXGBoost B ZEATOEI{TIES!
FEMR

FLR
ZEINASE RO R EOR 5 B 2 A A R SRR 5, H 22

Woks . 20264F7H27H; FHEM: 20264F8H31H; &4 HIH: 202649 10H

HE

EFHRTTHIES EATORBIT R A, BEEEE. FEMET MR FRBN S, R HETFXGBoost
FINE TR A TR k. DMRERXBOAFESLRY &, B BREHREE. JE. FIEH%. #
THSHSR BB SHEREF BER, MBEREAES. WEEA. KBRS, BEEEREEENT
FIZ54#1E, SR FIXGBoost7E 28 Tl N3 B 64 . WHASEMAE . RMSERIR243-7]°50.0409 m/s2. 0.1463 m/s?
10.9132, REXBHELEERY, XGBoostixHl|#ELirREFEN41.29 K], B H N A PID 57 FEAK
40.89%7%128.42%, “F¥rdi % 40.0810 m/s3, PIDEEEEINERRE, ~79.28%; LK N4z
TR B ME, N115.40 so RERENREHLBRY, ZHEEREEBENLZHEBEXMSTIEE —E
RS, BEEREABEBRENENTRE. SREW, FriRrEn BRI Bz PR
¥, TN B S EEEERSIATOF Rz fliRfts%.

XK ia
WITHUERE, E3N5IEIEIT, XGBoost, PIDIEH], LI, T hsH]

Research on Urban Rail Train ATO
Operation Control Method Based
on XGBoost

Yakun Dong

Key Lab of Opt-Electronic Technology and Intelligent Control of Ministry of Education, Lanzhou Jiaotong
University, Lanzhou Gansu

Received: July 27, 2026; accepted: August 31, 2026; published: September 10, 2026

NES|H: #HIH. BT XGBoost MIRHTHIEAIE: ATO ZBATHHITIEITLL]. N RESHLE AWIT, 2026, 15(5):
1143-1155. DOI: 10.12677/airr.2026.155104


https://www.hanspub.org/journal/airr
https://doi.org/10.12677/airr.2026.155104
https://doi.org/10.12677/airr.2026.155104
https://www.hanspub.org/

HHE

Abstract

An XGBoost-based acceleration command prediction method is proposed to coordinate punctuality,
stopping accuracy, comfort and energy saving in urban rail ATO. A Ciqu-section simulation model is
established considering speed limits, gradients, train dynamics, actuator dynamics and regenerative
braking energy storage. Running-state features, including remaining distance, time ratio, line state, rec-
ommended speed and sliding-window speed, are used to train an XGBoost regression model. The test-
set MAE, RMSE and R? are 0.0409 m/s2, 0.1463 m/s2 and 0.9132. In the Ciqu simulation, XGBoost con-
sumes 41.29 K], 40.89% and 28.42% lower than the rule-based and PID controllers, with the lowest av-
erage jerk of 0.0810 m/s3. The PID controller has the highest energy recovery rate of 79.28%, while the
rule-based controller has the shortest running time of 115.40 s. Supplementary Songjiazhuang results
show that this method still has energy-saving potential under complex gradients and multiple speed
limits, while stopping accuracy and cross-line adaptability need improvement. The results show that
the proposed method can reduce actual energy consumption and improve running smoothness, and
can provide a reference for data-driven ATO energy-saving control of urban rail transit trains.
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Table 1. Prediction performance of the XGBoost model on test set
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Table 2. Performance comparison of the three controllers
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Figure 1. Comparison of speed-position curves of three controllers

B 1. ZMMTHIRRERE - (B XA

SRR - EE- R XA

oo —— xgboost IR
|AVA —— expertMiRE
— PIDMRAE

EE (n/s"2)
L

0 200 400 600 800 1000 1200 1400
joa=C )

Figure 2. Comparison of acceleration-position curves of three controllers
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Figure 3. Comparison of energy performance of different controllers
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Figure 4. Feature importance ranking of XGBoost
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Table 3. Key performance comparison of the three controllers on Songjiazhuang section
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Figure 5. Comparison of speed-position curves of three controllers on Songjiazhuang section
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