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Abstract

Based on the business, operation and analysis requirements of the automatic ticketing system, com-
bined with the classic five tier architecture, this paper proposes a smart regional center architec-
ture integrating the cloud service capabilities of ACC, SC, SLC and tickets by integrating ACC, MLC
and ITP into the line network cloud platform and SC into the station cloud platform. On this basis,
through the separation of AFC regional center real-time database and relational database, clear
business system data flow diagram. The intelligent AFC platform system proposed in this paper
realizes the centralized management function of system operation, ticketing, revenue and main-
tenance. The architecture of the central system is designed based on the idea of software package,
and the system function realization is divided into different software packages to meet the re-
quirements of individual deployment and operation. Research the interface between the modules
of the regional center, refine the encapsulation interface of the request and response message,
realize the vertical and horizontal connection of the system application interface, and realize the
modular unified management of different equipment standard interfaces and different module
parameters. The relevant research results have been effectively applied in Guiyang urban rail
system, which has positive significance for the intelligent development of China’s light rail.
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2017 4F 10 H, 3Ly “ UK EEAC @R E GRS 2018 4E 7 I, EEBAAT KA (T
A5 08I T T S R A B A AR ALY (1 76K [2018] 52 ), bR A R I T HLIE S I M 2003 EFF
BT A FE M BOR T E A R R B . DA R R B B vh o ORI FUAE S T L IE A8 @ AT, AT R
IR %% (Next Generation Network, NGN)F; A #7EX¥ (Internet of Things, 10T). 115 (Cloud Compu-
ting). A L& fe(Artificial Intelligence) S8R, BIRLEHIMLEA. BN, R&RRRUMEAR H £
By BRI, SCIPUE S IEAT AR A PR T I AU B SR U B A, SEE
MIRPORE” B “hERE " k.

MBI, FERHUZEE M. L, B, 2020 43 H, FERHHESS@E DS KA
Lk T T AT R R R SR ALY, AR B R SS R AR R BRIk S A R T
W{E 2025 4%, 1 [ 3B 22 (Automatic Fare Collection, AFC) R4t , SEHLIE T AW A 1) 52 44 il 3fe
MRS, SEBLETF R, IEE . FERS. sid5l T HEIRE. BEST. 85 RS Mk
%%, HESN TR Z [ B e G —, SRR e iE ) RS RS BULIC . 22 dEmf . PSR
FHAREAE R R ML SUE L, FRIER IR R H ., PUs ] S AA 7B k1]

BRI A E B R RGN Bty . SR A R G HI LIS S T )
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[l A5 B R 22 RN, JCHE X B RIS T 1 AFC REUARRERIRIRA B, SBORE
FEAAE. REUUEME . BECHIENEZE R, AR THIERE AFC RGN RFELA . B, a8y
i B B IR AFC R GE T KA A S5 A R, BT AFC R SN R] P 3t B AL

2. B AFC RGP

Hh RS AFC RGBT IHENL. BE. MR EERSEAR, SHfuEsdssE. B8, it
oo B, Giit. TR BRASE A RN KA B . 2007 AEEECERAE (I HLIEASE A S ERE R S
ARZAMF) (GBIT 20907-2007)H & & ML) AFC R4 TR SRR, IXIH 04 iE 73 0 ACC-ZE 35
O LC-ZE¥L 0y SCH-ZE3 %% SLE-ZE R TUZ5M, R mih 5 DhREREE ThRe pii o, Horp Bz ool
% IiREAE ACC. LC 1 SCH =252,

2.1. ;FEd ACC Bigit

HHEAL ACC R EELIMES . B 4. MMSEEE IR, Kt SUEEAGNR
RN SEGCE, OREBE. R BN 25 2 RS ISR T A G 28] (Role-Based
Access Control, RBAC). #i#li & diit. BE AR WA, PIERRGNITERLS. %
iy S, BRRERESE I SRAGISURT “—FE” SRR “—22E” il
HELHE, BERARTOONLIRIZT. W&iafr, BERASHRRE I, JFioe s 22,
EERNFRIZERASHER: FHRALIERIIKAT VIR, (/. FEAE. HRC. HERE I,

2.2. gL LC Bt

gl LC RIS Litiz's . IRESIE . ST RGP LS N R
P UIRBR i s BRI LA R E R IS E RS ISR AL &, Bk
ACC BINZH1; S5 RGHEI ACCHRS, SERMEEE N M52 55 B A B TR 5

2.3. Fyhily SCH Bigit

ity SCH =, Mot NISEGEH ., @EFHMEFEH. e LC MRS, ZUER%S.
WE, BESH, EHAMANERRE. RGEE, #H SLE ZuliZ%m, JFSuil R TN SR .

3. BRXEH ORI

BEE BRI B R PEA T HARNZERE, FaiERNEAEEER, JUHAR
TEIBE 2B B RGBT . Fik, BT AE2EMRREITHEME AFC REGIX I H 0 (Zone
Line Center, ZLC) ¥ it &S UG H B, SIS — IS A0 SErbnite fIZe it e s, %o v %5 5 (e
AL 1 = OBV E A BN B RN HANME, W2 LN 28 Abiz 8 B 70 B R A £

NBE T RF HATIRAS, @ TS E SRS A R 3R, W 2 B AR T IR I S S5 A R AR I
MEZIERIEN[2]; RS FARENRH AT EME TN S R, 2“0 + =7 MEBM + AFC
RlA BRI AT, R FH S ARk 1 5 SR UE S AT B0 B s e, R TS 1) AFC R G831 R 5T bk
BB AT H B R R[] AR T T Al = A DX — A 3R T T 2 R 5 4%
LI HE ST S 4]

WG IIE E AR RGBT e AR, B R E AT
R LR 2t B A R AR B R AR S W AL B 2 s o, s RO T R ERE A R, S
ik 5N M8, M= HIhEe. WRZEM . RUEH OB EZE AT RS, RESGAEEE. 5
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AFC X0 REE TR B LRSI 6 280 WG G RGN E &R =2506]. HF, b
ZHrE RGN T X O ER ) H R R, BRI, . R RankiE, Llieirs
#((Equipment Operating Data, EOD). k4 HAE DI % & &8, SC ZLC f AN B RIEMN G — &1
Flm )3, ACC HI4% 75 R, LB ST R a3t S B L35 & REUSHENT 6 RAMIZE Mg H S
3K, BORSZIILL ACC NIl 78 56 28 % 28 iy 2 AR AR AT e A B, SISO o) 4 J20 TR N A B 1) 3 A5
EH, SCHUH R RS BIE AR T AZN SR RIS, 88 T B R S A
LB R, EX G 6 PERERRA R H AR, JFREPL AL 17 A S AU o (1 B 412 B A M ik SRS

3.2. BRRE P L&

KREUL N 2 G FI R 20 P 2480, N = F G E ACC Ml MLC k%, f£4u4e44% SC 2
W55 ERE MLC. HiHE 22456 30 13 e LR , AFC 2R 45 5 B I A T 26 T 170 4 22 1y s e 4 8 L sl Bl e
SR ) B S E BRI, T M) E BT IR AN I E T ISR S T SRR O . RIS R I R S EE T R
T & A R AR . it abr . BRI EBER R B D Re, TIRA RS AW, FHAH. B
FHEERRES RS, RoEld “—Ris” 5 A IRl Ty e sl S H A YRR, L, ASCHE
R TR SRR b, BRI B F G 1 AFC 2R R0 “ AZEREIE 0. Fuli RG . il
B AFERAEE WUE. Hrh, ZRE RIS RHEM A0 EuiPIELEN, FE NN R =
FESEWNB TG, HI% E3h RS (Automatic Train Supervision, ATS)HIZE M AL B = SN
BERG TG, Wil ATS RAMALMBENLE: HAERERM ACC. MLC LUK SC =484,
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Figure 1. The AFC overall system architecture based on cloud platform
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Figure 2. The AFC system architecture based on regional center
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Figure 3. Interface of division between intelligent AFC platform and other platform
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Figure 4. Data flow diagram of regional center based on microservice architecture
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ek S5 LA 1,

5 HABER AT B S I AR D RERI IR & BT TR — s B B ST « AR I Re B e 1 .

Table 1. Software package function decomposition and its deployment application table

® 1 RUHBMENBEEBENRR

R FEIRE BHEHR
AP R TR S, BRI R XERERE. KRR, 7L
R TN AE 2 Bl P AN Bl o Bl e R FE R S A Bl 5] ACC A%
s 2
- AL FR PR RS AR RIS B M, BRSO R XERERE. aRWRE. BT s sc

HARIHEANE T N R G R EBR S EAE R ZLC R, SO RIS IR A BN SR R

LEL ACC B % S8 AT ACC A% (R AL OIS A BN AT BE); JCEE ZLC W% S8 ZLC

W SR
Ok H ZLC MRS SHMEL S, TRESSEMEL AR5 %
7E ACC-ZLC. ZLC-SC X [tk Seimtilg 8., 78 ACC-ZLC Z I At fir & 3 ) ZE b 4%,
e R S TN FN4Ed ACC-ZLC. ZLC-SC 2 [a]Seistidfs
fE ZLC-SC Z A R Semig B, @ f4Ed ZLC-SC 2 [F] i il {5
& Ean 7 SC-SLE Z [Alt R seit il B, @ Sr Angid SC-SLE 2 Ja] i il {3

SC

ZLC

SC
SC

FAPAR ZLC FHEHE WA IR IORE . B S RERMWENER: EARMEFENRERE.
FHEEL S REFWRENEE B2 ACC; ITAMBARETIE. FIF. M NEIRENEBIRAF zLc

S B ZLC Al OB e rf s SRR A8 /AU e A 1 SR I AN 1
&y o ‘fE 7=
ZAF AR R VO N T WA PR . . i BRI SERE R, IEAME AR &IRE.

=

A LW R b % ZLC: MAMBAAM R ARE . T f S LB RIS B R A0, SC

THEEAUVBEE s R AR Ui 2 P S IR 3 e 42 11

ik ACC-ZLC. ZLC-SC Z IR EH; 15BN ZLC el A7, A H & AR ZLC
PRAERIE 1 20.C-SC Z BT EAF BRI BRMURAE AR IORAE SN O/ IR SCSGRTERE, el o
H 28 BRI
S B ZLC M4, HHT ZLC BlE& H&IL S, 78 ZLC-SC 2 (a7 Il & EdRE R 5 ZLC
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o %@%%%ﬂ:ﬁ%ﬁ&%@:%%%ﬁ%@wﬁéﬂﬁ” TR R &
G MR ETRERRIRA, MR, SN SQIFETE, WA ZLC KN zLC
# WSS, SRR WSO sC
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BUREEH, RaEH, ArEs ZLC
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TF4TAIE: A% LRI AFC R4 15 sc

i TUBTEPR IR S BORE . SRR RO E RIS B W28

@HwE 5 ZLC

HPC; W HHE 77 S AT AL

3.4. EREXEHLEORT

£ AFC RGEH, L7 EEREE 1L B i 1 L R0 10 =38, REHE L SCLG 7 O BIZEEE ol
RV E S R KB BB R R LIRSS, e B SRS 55 1305 W IR A
%o

bz nd, Rge i FTP SO e i, oDy ek PO S AT, A 4Rk
AL RS ElELS. BRIKS. TTREESEIG, RO NS EE R EE B AFC R4
R FARRIAR E TR . AFC RGEMIHE DR SCRSR AN 2 R

Table 2. AFC System Interface Message Category List
= 2. AFC ARG OMRICAHIF B R

5 HOCFH fRik )y WoCHiH BRI
1 R AR I ACC 2Rk R T A7 223l I BE 2 SR A I
2 el R A ACC [ 28 6 I 308 ZE il A 0 Ah 4 bl iy 4 T
3 it A i) ACC->ZLC ACC [ £ # R AR 0 JE ZE sl AR IR A 72 ¥ T
4 FREFRE w4 ACC [] ACC & g A7 iR i & T
5 T A A ACC Ir] ZC R T8 4 T
6 Bk LIRS ) ACCSLC ACC ] LC Rt 8 & B & LIRS A i T
7 B BEYURE A ) ACC [H) £ I 2 e B & B AR T
8 SRR ZLC<->ACC L. ACC MIZEREFHIKEE L]
9 LW 4 Ak BT JE, 2l ACC AR RIISCRI SRS 4x 45 +i7
10 B F A bk ZLC ¥ Mgl ACC AL A W& R B kAT
11 PEA 3K i ZLC A ACC RIZFE R FETF 5 Bk kA7
12 Ll e % SR IR ZLC->ACC S NS READUE g +i7
13 ETP B Hfi H1if Lhig i ACC HIEIEINA &, &1, LAEAR A7
14 =2 Lk I ACC fEI% i B ifE B +i7
15 B TARREMR L ZLC Lk % 5 IR B 5 B I ) ACC K% kAT
16 SRk A ] ACC KiIE Rk F REE M S By
17 BRAMILER  posT. maxi I ACC R B Fe (1 S 5158 5 A7
18 SRS I ->ACC Il ACC KA ZERAE 5 P L & HI5E 5 A7
19 ERIRA R 1] ACC B8 & SR M M HDIRAS AT
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20 POST AiIE POST->ACC POST [l ACC HIiE B & IAIE kA7
21 TSR AOR A LesACe ZAC [f] ACC A& 223l BT 7 (R o B R 2% kA7
22 BABHORE R LC H### th &HEHU TAER A 1 ACC LA kA7

7E ACC-ZLC B4R ICHE T XML 473 %e, k5517 K4 3C RequestMessage {417 3K 5 ReqID. 153Kk
A MsgVersion. 3K 7K*5 ReqgSeriallD. 15 K i} [1] ReqDateTime. & it /75 SourcelD. K jd £k i
SourceLinelD. & #2234 SourceStationI D 43575 DesID . #:U J7 £k % DesLinelD . 45155 43t DesStationID.
WERMA Reqinfo. IiERY CRC %F; RiZMN R L AnswerMessage 151ERS ReqlD. &R A
MsgVersion. & 3K i 7K 5 ReqSeriallD . & & 77 5 SourcelD. &g £k SourceLinelD . K i % ufi
SourceStationID. #4777 DesID. #Ui J7 £k % DesLinelD. #2215 J5 %34 DesStationlD. Wi 37 P 25 Answerlnfo.
BUERS CRC &5 1RSI FAHIUIR,  Horr 0xooxxaxx 2 CRC HHiEAD,

<RequestMessage>

<RegCode>xxxx</ReqCode>

<MsgVersion>xxxx</MsgVersion>

<RegSerialID>xxxxxx</ReqSerialID>

<RegDateTime>xxxx </RegDateTime>

<SourcelD>xxxx</SourcelD>

<SourceLinelD>xxxx</SourceLinelD>

<SourceStation|D>xxxx</SourceStationID>

<DesID>xxxx</DesID>

<DesLinelD>xxxx</DesLinelD>

<DesStationID>xxxx</DesStation|D>

<ReqInfo>xxxxxxxxxxxx</Regqlnfo>

</RequestMessage>
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R BaRZEH, ESRPH T M T IFJR Open Stack 28K 3B 2 BINH =&, K H3CCloudOS
NV IR R T G . B IR s P RIS RS g FE e, IR R e
HMERERG AFC 2B R% 6, H@d g — ) E TR s S Fp o7 R N viin, AR AR -

S22 5K AFC 1K RHIEL, AR AFC P& R4, U RSB . 25 s, 4iis
MR INAE, KA TR0 AN O RER RGBT ERT, ¥ RGBSR 5 AR
B, R B RS AT R fEERRE b, WF R I R 2 T 1, SBR[ AR A T
WARAER O, SRR T LA R % A RS S 85— B, thah, AP Gl LML R
EHA S SR TIE, WS EEMNG . RS AE. N R, Gl B S T
MBRL, BRI SARIEATIE DL, TR BT B A S5 B KT, i b 4540 Fh S B 5w b 17
PO AL, A A A (R0 e T AR L A B B T T 45 UG RS0

5. B4
AT HE R ARG AFC N R, R R 50 aE b, PRan oA 1 XK O REEHI
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