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Abstract [ Objective] Conventional ATO ( automatic train
operation) systems lack a direct, real-time, and bidirectional
data exchange with the vehicle traction/braking systems. In the
vehicle control process, information on the vehicle traction/
braking status and capabilities is not available, which can lead
to issues such as control commands from the ATO system not
aligning with actual vehicle capabilities, long control cycles,
and low parking precision, calling for a need to achieve deep
integration between ATO and vehicle systems. [ Method] The
working principle and limitations of conventional ATO systems
are discussed. The ATO system based on deep vehicle integra-
tion ( hereinafter referred to as Integrated ATO) is introduced.

The integration optimization measures of the Integrated ATO

system in terms of system architecture, information transfer,
vehicle interfaces, and system functionality are elucidated. A
comparative analysis is conducted between conventional and In-
tegrated ATO systems to highlight the advantages of the latter.
[ Result & Conclusion] The Integrated ATO system cancels
the interlink between ATO and vehicle traction/braking sys-
tems, reduces communication links to enhance richness and
transparency of information transfer between them. The Inte-
grated ATO system leverages the characteristics and advantages
of both the vehicle and signaling systems, enhancing the coor-
dination between ATO system and traction/braking systems,
thereby improving overall control effectiveness.
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Fig.1 Diagram of Integrated ATO system architecture
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Fig.2 Diagram of Integrated ATO system hardware structure

2) e ATO ZRGEA B E X FMEE L B ) 2% 42
H,ATO R4t 5 HA R 4L (ATP TCU BCU %) [d]
438 {5 H1 CCU GE—1 3¢,

G ATO R GEA 42 48 4l LB 12 Ak
WIS RGN B R GE, A E 2 ATP
RYhe K ikt T ATP R4t CCU R4 A
A 1 A i e I S B 22 5 |/ 4] sh 4 4 A S
R R PAT A R, A T PR ER A R SR, B e
T RGEMFERIEE
2.2 EE@MA

MR A5, BA ATO RE: 0] LU 5
KA R L. A CCU X5l {5 i iE
FL T LUK G2 S8l 45 YRR AL, Bl ATO R &8
LT 5 ATP RE EWZETI RS W 3 R 58
) )0 225 B A% o 7 DR A A% i B30 L ik -,
& ATO RGEHTHT B A P4y - O &R 58 1m)
e ATO R Gufe iy fi B, 1 24542 51/ 3l
N IVE U RN E S Ve E ERUN (A AR
AT B 2 e 5 B R il 48 4 e 151 55 QR &
ATO RGE 1 A R G5 R, FEamAS/
Wl shdE & 22 51/ s A a8 47 T o0 8 AT dE 4
AU RE R 45 45 AR B B B b B O 0 45
B IX AR A2



$£41

SRR A, vl DL A% 2R G 1a] AR S 43t
SR BORES FERIE R, L Rl ATO R 4URE
ORI iR 45 4 0 R GRS 5 R 48 B e v AR
B, S M A2 51 3R e 0 42 3 3 2R e S i
(UOEISAS Y SING DA R SRk Ik R a2y Y SIS 8 i)
511/ 3 T4 AR B AL S A i Al ATO H
PRas A7 I IFOI0 A e i 38 R B 42 o SR, 2 i 42
5 ATO RGP 4 I PR RE, R TH9 Ao 7 ¥
Ve E IE UG S 88
2.3 EFFEOME

RGBT KR S R Ahas AT
UL W EPSINE VA i E R JRE TS A R
REFESH ARZESEMAREL R KER
BCE, X T U R A N

fil e ATO REGHUH 1 5158 ATO RGN
LA AR5 IS T B R R B A
L, Bl CCU AR 4 ik RIOM (G 7 iy A fii 3 46
Po) v —R AR FHE M8 L ERlG ATO R4t
o BlE ATO RGES 42 LR 3 fs.,

CCu > A ATO

FiEO

K3 R ATO R4S 4 R &
Fig.3 Diagram of interface between Integrated ATO system
and vehicle
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