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Design and implementation of practice training and evaluation
system for railway station dispatchers based on scenario-based
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Abstract . Station dispatchers play a pivotal role in railway transportation, where their professional skills and emergency response capabilities
are directly critical to operational safety and efficiency. Addressing the limitations of traditional training and evaluation systems—such as
rigid assessment scenario processes, a sole focus on the superficial compliance of operational steps while neglecting outcome achievement,
and the inability to edit scenarios—this paper designs and implements a scenario-based training and evaluation system for station dispatchers.
Through the novel introduction of main tasks and non-main tasks, the system enriches the diversity and realism of assessment scenarios,
making them more closely aligned with actual complex and dynamic work environments. Main tasks enforce the sequential order of core
process steps, while non—main tasks provide flexible handling space. Adopting a three—level refined design of "task-scenario-test question”,
the system personalizes and adjusts assessment scenarios according to different evaluation objectives and trainee proficiency levels, enabling
flexible nesting and convenient editing and extension of assessment scenarios. Innovatively, the system incorporates train operation data
calculation and analysis functions. This allows for the quantitative evaluation of the accuracy, timeliness, and outcome achievement of
dispatchers’ operations, effectively compensating for the traditional assessment pitfall of " emphasizing process over results" . The system can
be successfully deployed and applied at the Dongye Training Center of Shuohuang Railway’s Yuanping Branch. Practical results demonstrate
that the system significantly reduces the evaluation burden on instructors. It enables dispatchers to repeatedly practice various complex
scenarios in a simulated environment, tangibly enhancing their standardized operation proficiency and their decision-making and contingency
response capabilities during sudden failures and emergencies.

Keywords: station dispatcher; practical training and assessment; scenario-based; editable and extensible; contingency response capability ;
outcome achievement degree
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Fig. 1 The system architecture diagram
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Fig. 2 The hardware structure diagram
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Tab. 1 The core functional architecture
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Fig.3 The main process of the scenario—based

evaluation system



A zh 1k £ R 5 5 H

2026 4F 455 T

Techniques of Automation and Applications 101

3.4 HFARERKE

ARG ARG BB TR IR A TV R R M RE T SR AT
BB OHEE T4 6% &, C#5 WPF A&
T RIE T Windows - 7Rk % Tl £ S v i 3
PEOLIA B0 0 3 00 25 1) 1 Wi 7R e T 4471 . Redis
PR 000 T %) SR FR i i 1 4% 4t 5% 28 ABS0HIE P 7 S st 5 0
FERC B PERE S . TCP/IP PRS2 AR B T S 44
A% )38 A B ] SR AT R | e SRR A AR 4R 4
IR e T ARHESE B N .t T 0 L R S
EUBE R, WU web R 55 2% 52 P22 20 IR 55 21T Sl 458
KAIEBE 7 JE R e £, R A1
SRy 17 B E] (158 ms) I & SCRERE TT (150+) 45 G448
b X E LT Java/Swing 2580 %, S2 0 T MEREER
5 TR TP e

N INY Sk o ae)
HE RSN RE T, RS0 B 9 1 B S

4t AL BRE PR B ASTE AT SR A
R | A A 7 MR TR 232 A

R
RA(F) - MRW) - EHO) - ER(H) - Be: 15 O 15 O

XE85E XER XA
Xill$ it X
ERERE N s

4.1 BEHERSEINEILITIH

A7 FLBC R B L 58 R 40 T I o AR A
22 VRIS TR AR B

YA FA A LA 428 1 2 B R SR I 581 4
(2 BIPRAS , AR IR 15 £ BRI 45 SR A5 1 9 423a 1T

FAME T B O EAL AL Rl EAME S 3
RE A M o DR FL R S8 T i HLAE 42 .

JE UL B AR AR AU T AR e R h S 5 A2 TR,
YRR B B IR0 TAR AR A S R 22k (88 5L Y
TAESE AR S L, I BEAE 25 H ALK B 5t

AR T R B 27 4255415 HL A o i AT I
7, FE RV A2 0 J2 1 A9 2 43 47 4 ORI B85 48 7 1
S 4 Fis .,

4.2 ERTBREEEIUZITIHN

R DRUE 7 S AU 25 0 B S E DL S R I P RS
ARRE PP 5] A LA 5 R LTS, FLAESH
FALBERAEPE 025 B8, FEZRAT: 55 Hh 0 25 B 2L A 5 o) o)
e FLAAES H TN =0 R G, w e L e 5T
TRV A R

= A

4 EZZRFME

Fig.4 The interface of railway train operation terminal
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schematic diagram
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Fig. 6 Flow of dynamic speech management module

BT BRI LD AR TE U R, A SR ) B R Ll
ARV (e EEgHESN P ZER 45 78 MR 4 il
A A A AT 8 50 SR, R THS TR 11 IR BRI 1Y
ERE R AT RBIER R, K 2 BB T AR Y
R BT AT

®2 BoGBEURER

Tab.2 A partial glossary of railway technical terms
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Fig.7 Schematic diagram of the composition relationship
of "task-scene-test paper"
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Tab.3 Storage data structure of simulation step
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Tab. 4 Storage data structure of task—class step
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Fig. 8 Scenario editing software-step editing interface
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Fig.9 The scenes of system deployment and implementation site
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