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Abstract: High-speed railway transportation is an informational interaction process involving
multi-levels and multiple subsystems. The majority of the present study focuses on the local system,
causing some limitations to the overall control of high-speed rail traffic command. The high-speed
railway operation process covering traffic control subsystem, train control subsystem, computer
interlocking subsystem were researched with the key point of information interaction. Then the future
directions were proposed, modeling and application respectively, which could remind of the deepen
research on high-speed railway operation. Based on OOPN, the HTOIIP model with the formalized
definition was built.

Keywords: high-speed railway; train operation; informational interaction; OOPN

515

B R K M 2 A i s, DR BEAT 4R
L i Bk s Sz BRI S, Rl Bk AT 43R
HESE N NRE ST e A e e IR AR N
BEEH IRSEN RS GETERGIK
JEMA, FEXFEIR BT, H T ML md ek

Wk H A 2014-04-02 BBl F#: 2014-07-16:
FATH « H 5 A SRRl 3 4 (U1234206); 25 24 A5 1l
. 22 R 5L TURHIT 2 43 (20130184120021); 74 w5 42
Vo REUA QIR S50 5L B I H (Y C201407220);
P s VEF TR HIITE(1989-), 2, IR IGYT A, L,

BT R RS A A, 2 3N(1962-),
¥\«§a 5, ##%, WS, W7 AL ELS 5T

Vi ASHIB N S R GG S (A5 1E % 1984-),

Ui W, URI, BFFTT h Bk AT AR AL

BT R RGP LR AR KR D RE S
AN A R GE R o) 52 IR (A AT L,
MARIE RS L4, BB A AT Z )RR
IEIIURIE, NITFERGAEL . LHRR
AN REZ AT TR 26 DI, B T sk
HEAT DEARHEA R RAS T R AT D R PRI S T
SRR, TzAE RAT o P B WF ST AL
AR T IR A B R G R R A
S RGN EAUBR B AR e k. HAT, H e
FALS TTRPEER AR SY, RO BERAT 4RI R S
ANV A 52 s IV 348 2 B R B ST AR A R R T4
JRR ) e SCBAS s AT R B S me hE « PEARY

http: // www.china-simulation.com

* 697 «

Published by Journal of System Simulation, 2015



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 5

27 558 4 1)
2015 4 4 J]

THERIE 2R, SCk[5-6]2% T [ %) % Petri
W (OOPN)EE LA A/ A AEREB AT, FFREHT T2
AR, WS LIRS AR RS A R I B8 43847
MR G, FERF BRI G2 A H R R . 3
HR (702565 ) FH B A 4 0 R 2 A4 3 11 0 L S e et
AR R AT AL SO FREAT T 05 BLEUR, XA
[F] TG 2 2 (A O ZR LI RE SEIL 0 H AR, AN S =
R SEILRERE . SCHR[B] S5 T BEAT 0 78 itk AT
FEARIET AN RS o5 P TE H L BB RBC (1)
BTk, I 7T CSP-0Z-DC 141 %ia
ITHEHIETR TR . SCBRIOVEF XA 5 AT E T el
HIRH Z J7iE AT I AT AT T 2 200 17
TEREARET R, AT R 2 ¥ RAE BT IU R
RIS 5, 0 e A VA PRI ST 5 LA 1 &R
GFICENE NIRRT FRE/T T
BRI ORI G 2R o 1T B A fe i Ak 3 7 T T i
TER RGeS, AT HFRE R AN S T &
SR DA PSS ENNRIEE R L PN A L EE
A T I, RSl AT R IR R 4
W& F R T I0HE Z W RO R AR B
DU B AS Bk T2 A VN 53 T i T Bk B AT H- R 15
(A AT ELRE FRAR AR, A Jim 4 il Bk B AT 4o 4R b
FT RGN AE A TR0 23 b7 B3 € LAl

E R
Journal of System Simulation

\ol. 27 No. 4
Apr., 2015

1 BHEBERRAEST
1.1 SEIOHESRER T

S0 R 24 [ R 7 2 1 5 [ AR S K2 1 B P
Zeigler Zi2AE HILT DEVS {5 B R,
FEEIERAE H b FR Gl S i B 1 00 ) S 5 4
PERIREEREAT IR, QHG SRR B HARFI R 5%
PO RSO b Ak AT AR IR G
IR AT (CTCMT I 1 R 48 ST RE. W
HUBE 7 R GE, {E m gk 4 s A7 i B b A B
BB E AV B Sep i S AR R Fara I

(1) XSGl — m A G I8 AT X B s
DXBL, 1s AT 55 Kotk R Aas AT E th H AR R Geoh 5t
IEREE

(2) HbrX %0 5 sk i 41 23847 H AN
KRI=ZKRTFRG, W THCHIZ A R,
55 D TR Bt T AR 4G v R S A e A O T
FNZEBAT IS L I i BROE S5 1RAT 1 & P R i 2

() EBLRLME RO RRNVIAL, HE
TR G RE LA B ZR GeAH Y. 1) 38 0 45 7 T AN T
FARK) TRz .

BT UL BRI, A UML(United Modeling
Language, & @BLE5HEF) P Hfl(use case)it
ST HAME R SEIGHERL NI 1 s, WIUET RS
S T IRAB A TS5 SEIA A AT R Bl Eik
P AT VPR AR AR ) s AT I R AR,
JER; A ARG B, F TS .

5347 B RS 4E AT

operator

e R B AT R S

%

observer <<include>><<include>>

Y B

system

<<include>>

""" AT TR AR S

A

analyst

<<include>>__|

Bl o BBk B AT AR 45 A5 AL T B 41 &

http: // www.china-simulation.com

* 698 «

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/5



Feng et al.: Modeling of High-speed Railway Operation Informational Interactio

527 %55 4 3
2015 4 4 J

12 MERMAFHTER

[RUS7S S RN iR L WU YN E 2 TN 22
hEAE R 28l . T HRRZE TN R ARZ,
PR, I8 SCHE SERAHE SRR L, X H AR R G H0)

T,

W JET OOPN H B kR AT 4 F 45 B i R i e

\Vol. 27 No. 4
Apr., 2015

GRBAT TS, IR IR TERRAE AT T 5 X,
W 1 Frose Her, RME— X SR Mo 5 T e

K1 HBAREIEX

HAOTHG 5 BOEE R AR e 3T 0 RIS 1 4%
WA S A5 B R T CRAN N I B4, I ASEXS
EERIE SN bR

X TG RIS JE BAE
ID (%) UHK: start();
own_train State (FIEIBATIRES, WHRHIENE, ¥35): move();
(AER51%F) BATHESE) FiE: arrive();
train Assignment (ZHi{T.5%) ZEvh e station operation();
(%) ID (J1%E5) L2k inQ);
overline_train State(FIZEIZITIRES, QIEHIZEN &, 3): move();
(5451 %) BT LA T4: out();

Assignment (GEHifE4%)

Zyk e station operation();

train operator

(A7)

Name (1731 72 1 44)
Jurisdiction (& 53t )

VEM: register();

IZ47 %% operation adjustment();
IR PR3 : TSR send();

AHAR IS 4 28 #%:  handover();

station track Number (4 5); JBe3E H3 . unused()s
(JBiE) interlocking relationship (Bt8i< %) BT b e used();
station switch Number (4% 5); B HRE): change();
(ZE3k) (E 77 interlocking relationship (¢4 5% 5) TEHA: lock();
protection signal Number (2= ); {55 HUIF: open();
(GEREREDIN; interlocking relationship (B4 5% R) FSHLCH]: close();
VEM: register();
Iy BRIE . TSR()s
RBC Number(%i 5); THEFT: MAQ:;
(R ZEr) jurisdiction(# V5 [H) b1 7 38 4T R A& ¢ train_state
reception();
AH4R RBC A84%:  handover();
A register();
I~ Hs . .
set TCC Number (% 5); ;Izifiji -I{/IS:\Q(());
(X[iT) B L) jurisdiction(# 43t ) BT set used():
AH4AR TCC 28 #%: handover();
passive
transponder Number (2= ); {5 B RI%: send();
transponder  (JCUE NV 25 4%)
(e 4) active fEBRZ%: send();
transponder - Number(£5): BIZEE A7 train position();
(YRR #5)

R 2 P, Hh i 5 ——AUR TSRk
ZIHHIRERAR, BIXT RIS T #edig 10 52K,

FEXT HAR R GUI S R IR GRIEAT 3 X2
Ja» FATHHT UML X2 8] () S OC R BEAT i A&

http: // www.china-simulation.com

* 699 ¢

Published by Journal of System Simulation, 2015



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 5

o527 4 4 ) E R Vol. 27 No. 4
2015 4F 4 F Journal of System Simulation Apr., 2015

P75 —> BN GRZ MM MPAR R, RmEXT SRR R T A St
SEARPSEIE M SHEICE R, TRAE

train operator

RBC +name
. b +jurisdiction
number -
+jurisdiction +register() station track
- +opertion adjustment() +number
+register
+TSgR() 0 +TSR send() +inerlocking relationship
+handover()
+MA() —— +unused()
+trains_tate reception() BT +used()
+handover()
train (& protection signal
active transponder (5
+1D station +number
+number transponder set - +state N ke +interlocking relationship
] 7 . name
+send() <> +number [ +name ! “+assigenment B | | giate +open()
+train positon() +type +block number +start() +close()
O +move()
<> +arrive()
passive transponder TCC +station operation() switch
+number +number 4 4 AT
+send() *urisdiction overline train own train +interlocking relationship
+register
gister() +ID +ID +change()
+set used() +lock
+TSR() +state +state ock()
+MA() +assignment +assignment
+handover()| |+in() +start()
+move() +move()
+out() +arrive()
+station operation()| | +station operation()

B2 XgRKRIRARA

2 fRBEBRREN (1) RABHER o 7 T RA(CTO).
2.1 OOPN 77 v H #3847 F & i (Train_Operation) . 4145 T R 4t

(CTCS). MU T RG(CIS)A T HLE, SR

pent TR A TRy S b 745 B R SR,
TN =] Z38 LS i
LIRS, SRRLTAERARE, Petrl B s e g ot i s (1, TR A1 B

Petri %2 i1 Carl Adam Petri T~ 1962 F7F 1L |d#

FEEULFI R WM BAR AR ECERIES g pignggn oo, WML T RSLEBIAIL,
B ARILSRIRITRL, Fe o RO IUTAS e (2) {ERE T SATEEBEN, 45 Petri b FOE 15
B R, Jft, AR Perrt Wy gy g i A1 A S peti 9
(Object Oriented Petri Net, OOPN)& ¥ 1f I %) % 4 AR AT FOR O Petri M1, A5
AR Petri FARBRBARSGERMAER . IDSRAT s gy et o A TR0
fro AERK Petrl MIETGALATHERACENTE 5o pert jefof 1 05 305

RIGFIRS, L 6 % B R ST B o

SRS, U TR R i, 22 AR ARRERER

Mo FEHH] OOPN JjiZn) ms Bk Bt AT 4 4R 15 & K OOPN FAR[K4R 3 ABAR, 7 el kit
AL B RE R (R R BOR FEAABIE AT IR BAC T R S AR P 3 s o X
LAR AN I - FAE A sE Xk

http: // www.china-simulation.com

* 700+

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/5



Feng et al.: Modeling of High-speed Railway Operation Informational Interactio

5527 55 4 )

20154 4 1 T,

fe IR B AT AR TR $EE B AT Bt 2 (High_speed
Train Operation Informatinal Interaction Process)
HTOIIP = (T, P; F,store) , HH:

(1) T ={CTC,Train_Operation,CTCS,CIS}

RFLHEZL T 4 AT R G

2 P= {TOA,TSR, SAR, SA, MAR, MA,} ,
KL A NT RG] HE BA T, Hrp: TOAMR
TG T TS TSRARER IR By 4
SAR . SA 43 RARZEBE A SR i Sk 4 R ]
#, MAR. MA 7 BIREAT 4VF vl i R AT 407
GNP

(B) FcTxPUPXT RETARG S OG
ISPACIIIPRIS Y

(4) store={TOP,SS,TS}, i Petri Wit
5l 53 ExSpect HY, “@(store) K s Ei i g,
AT R AL B BRI 7E HTOIIP
BEAY rp 3 B B 422 AT RI(TOP ) 4 42is 17tk
(TS ) ZEuhiR &R (SS )3 M %

CTC

TOA r ]
o —§®

1| r-:j' ®§S TSR+ T
] SAR MA Iy

. O . -

] MAR™

L_sA CTCS"  Trdin’ Operation

3 HTOIIP FAHESE s ps

2.3 BT RAEK

A S DA F [ i TE R g Bk R R R )
CTCS-3 i KRG hl, CTCS-2 REGiMEN & H
REGIEAT. Mhh, KT IRE HETEA 4514 (— K
KH CTCS-2 445 R4 LAs T A LUK,
TEX ey R AT AR R 4 A5 JE AT B I AR AL I (] b
& CTCS-2 Al CTCS-3 A R 4L

1t CTCS-2 A1 #E & 4i, TCC i Hluid by H
ORI 3 Ron/4 Bor A3 TR 5 Won R

51 T OOPN )y Bk BR AT 4P 4R 55 B AT I e gt

\Vol. 27 No. 4
Apr., 2015

TIEIIE PR 1) B 42 R EAT ARV AT, [ ISR 2
(transponder) [f 41| 47 36 £k e 4 S, AT 11 I PRk
A X B, I A U5 2 7 (Active_Transponder)
) B 4 R AL ) BRGHA JE. TSR S A AE BT A 1
S aE R T e M Al S i A S ey

£ CTCS-3 ZAHE R Gi, RBC Al 41 4R A
Sl B Ay A (TSR) 2 AT 4= vr T i<k, 1R H
GSM-R fL4#a 9%, sy 4astr. s, Bl
L AT T4 2 oy PG A, B 25 28 D 4 4 )
e, A3 AR S B AR

FRIE LA L4307, FIF ExSpect K AF4: 151085 1
ARG B LR W 4 fros, SR e X
wr.

CTCS =(T,,P; F,store)), Jr:

TCC, Passive _Transponder,
(1) T, =4 Active _Transponder,GSM _R,;,
CTCS _2,RBC,Track, Decidel

Hoh Az 5T Decidel /& v s Bk i A% 22 51) 22 41 45 2%
Wl A, M RBC(Check_State) = 3
GSM-R(Check_Stated) H! Il b, 41458 2% 5l B b
CTCS_2 %. # FIrfRITEUURGIMER K4,
T 0 2R R AR OO P ) R G B A BT
TSR1(2),line _inf ormation,
overline _train, MAL(2),

unused _ block(1), InR,,

Check _ State(2.3),OutP,

@ P=

REZE L RBITRENELE, Hb
unused _block (1) 1R R 1% 5 X5 H . InP,
KFE CTCS FRAN T RGN FHEZHER,
OutP, {8 CTCS T R4 I 4h S A5 B s

(3) F T, xPRUPXT,, ft&CTCS F&%
St G AR T S A B BT 2 R G OG R, FLAdkdn
Kl 4 oR;

(4) store, ={TS}, CTCS FHRZILZETS
s, DUt s AT ] MA .

http: // www.china-simulation.com

* 701~

Published by Journal of System Simulation, 2015



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 5

527 B 4 W
20154 H

ARG AR
Journal of System Simulation

\Vol. 27 No. 4
Apr., 2015

o
@ N
line_information .
= Passive_Transponder overline_train
O TSR A
T2
MAR = O S ¢s_2)
() TSR2
,) Active_Transponder [
TSR
; T2
DSA 7 ¥ MA
SAR unused_block Track unused_block1 (o)
O
heck
Check_State I Check |State3
|Check_State2 decide1
A
T2 T
gy gy
MA1 MA2
RBC GSM_R cTCS_3

Kl 4 CTCS FRZHELHBR

24 FIEBITTFRARRE

HIZEIZAT T RGEMR T 5400 G NIH R 31 2%
B 78 BUS AT 25 AR, b, 212 AT R TOP
HE ST AR, s iS5, LRAHNY TRl i
(], [R] I 471 A= 2 1) (R AT DA A8 e LA IS ) DA 4 i
WE B, DR AR B R 5] N R ] @ (time)
Train_Operation 1 R 4tf5 B4 Lk FEan &l 5 Prow,
X HAR B e SR -

Train _Operation={T,, P,; F,, store,, time} ,

o

(1) T, ={Start,arrive,decide} , I+ 23T
decide 7EAEH A BIE 5 (arrive) 2 g H e &4
Sl TR B, A WZ A (IS AT 45 58 K
( finished ), TN, FIZEAKYE S 43847 VR 4k 2k
ATl set )

(2) P, ={set,station, finished, InP,, OutP, } .
Hopr station RS AL T43k, OutP, = {MAR}
3% Train _Operation 1 & 4t n) 4 At K35 AT 0
WESK, P, = {MA}, i3 Train_Operation 7"
GAT VAT

(3) F,cT,xP,UP,xT,, f{3 Train_Operation
TRENZIT HEPT A REC R

(4) store, ={TOP, TS}, Train_Operation K

A 18T RI(TOP ) Seitiis At 55, Jf B I
(8] AR HERE K22 4R is A T IRAR(TS )

(5) time 4 Jrf i), AF AT R 5% %
Pz —HEBN RGN M FIF AR, A2 5Tt
fE5% -

time @MAR
TOP ] l
[ ¥l station 1
@._.Start_,_scg?_,arnve_,c}_,_decme 'O
I TS ‘[ ! finished
& |
MA ™=
©

K5 Train_Operation {5 FAZ H AR A

25 fTRTREER

XF CTC LR RGEHh HAT 444 FLHEAH K
MAT EAT (5 B AC FL S, il 6 oo A HARH
TE A E X T

CTC=({T,, P,;F,,store, time}, Lt

(1) T, ={Train_Operator,conflict _resolution} »
Frr, Train_Operator 2234 store, 15 &,
a2 A I AT ph € (conflict ) 76 iE 1 i i ]
[ A7 I B PR JAE 1 X B N IR TSR B i &, i1 &
fir 4 4k 1 ¥E A Train _Operation 7 & 4 Jf 1 i

http: // www.china-simulation.com

« 702+

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/5



Feng et al.: Modeling of High-speed Railway Operation Informational Interactio

$27 B 4 W
201544 H

TCC/RBC ek 274 i & L, T o044z
conflict _resolution N J& 7e i 5 B 5 3E4 71847
WE(TOA), WM,
(2) P, ={conflict,OutP,} ,
OutP, = {TSR,TOA} » AUERATI T KRG STk
i o RS iy 4 R A7 2R 08 AT T R o 4
(3) FcT,xPUP,xT,, R&EATH T RGP
AT PR Z R ORIOC 2R, HARQIE 6 T s
(4) store, ={TOP,TS,SS, TSRS} , Kk J
(R34 B AT U 03 A HH R W e S e ek, 3L,
TSRS i FRd Ik 55 25% , b A2t 1 vl iy B
TS BIFER M RS TR 51, SRR
(5) time [f)5E ST TR, A 0RIE 7 R G0k
ARSI S ) HE R R —

TSRS ®
i ( ) » — :}
@‘—,; l i , . ToA
Ts | conflict_resolution

@®

conflict

SS traionfopdration %
TOP TSR

time

K6 CTC FRZiMs EA R

2.6 THENEBITFRAEEH

MU T R G ARUE T 3B HEZ P 3k L
i HL & ( Siation _Track ). i 75 (switch ). B415
SHL( Protection _ Signal ) i) (4 ¢ &R o 76
TR BRAT DR R G0 b 5 Bk 0 R (SAR )it
ITAbHE, B Sk 45 L (SAR ). CIS T &4
(45 AT EL R RS G ] 7 B, LA i B 50k
& XU

CIS={T,,P,;F, store, time} , Hrf:
W) T _{CT C_ Subsystem, switch, Protection_},
* | Signal, Station_ Track
Hrp, CTC _ Subsystem 2= iE D HESAL TS ALIK
B R A VUNER, BTG R,
XA SR SR IEAT HIE, BAFE M EAE(OK)

ILEERE, 4 T OOPN M)y Bk R AT AR 4R #4405 RAC LI R it

\ol. 27 No. 4
Apr., 2015

Do R 33k — 0 B AR, A7 W) R 2R ] R T P e 2 33 K
g5 HL(SA);

@ p, - OK, Switch _On, Light_} ’

On, InP,,OutP,

Hrp, Switch_On. Light On 452 7% 25 Fl
Bii 47 45 5 ML HE B 0 B R R ok R
OutP, = {SA} A& CIS 1 R LK) ME— 4 th Dy ik B 17
REA, InP, = {TOA, SAR} AUEKAIAa AT T 4 A4 L
e T CIS T RNtk /02 F, MEmifEH T4 %ie
(Rpuwicr

@) F, cT,xP,UP, xT, #5CIS T R4 N
AT P T TR IR RO AR

(4) store, ={TOP,SS}, fL¥KCIS T RLILE
FIFIBAT IR, I TR bldh i S By Re, ik %
0PI 5E B R SR At RS E R A (SS ) A B
AR

(5) time [l g 4= Jr i 11, A5 Ay 43k b 8 /0 FE 1
FIWr AR 22—

time @ c
G?‘" | UA@Light_On

VoK |

OP 1
_...O_.Witcn
@"OA : W _{f
cTC_Slibsystem T Protection_S]gnal
Qo— ..
SAR - Station_Track

B 7 CIS {5 EAC A
3 fF R H ISR ESEIL

5 A I R AR AR ) S ST o R AT A
FRPE WA T RS T o038 Z MRS H X R B EE,
TN R AT R TR B A A . 7 R
I, Jmit ExSpect # A4 H I S5 MR e X R
B )5S HTONP B e (Y T 1) 6 %% Petri [+
IRIUE A AR R A s A At R o AR HARBIF 9T H 1Y)
MIANTR], 52 SUASIA] (b R AR i (Flag) M e v AR i
WP R PR L AL Geih b T LS
X R AT AR ARRAT IR IR ST

DIBNFIBITF RGN, % T REGILHA stan,

http: // www.china-simulation.com

* 703«

Published by Journal of System Simulation, 2015



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 5

i 27 B 4 W

20154E 4 H

arrive, decide — /ML, HLAMCREITHIEERE,

RAsEm . 15, H e R 2 .
K2 BRI e

B3 EAC Tt B
IHVZETEIR S
[ID: str, 5. it
state: str, PV
train assignment: Lists, IFVZEEAT IR &
timenode: num] fEAshE )
IHVZEAR 5
station [number: str] IS IR
set [number: str] X[/ 3 315
$([train.1D: str, IFITEZE R
TS station.number: str,  /FTHEZENL A
set.number: str IRTEX (A7 315
time: num]) IS s ]
TOP $train IS
time num IS ]
MTZEVFRTIE 3K
MA/MAR bool K

Hk, ik ExSpect HAFH I FES, BE
ARIT b R KR DL start 41, G117 start() R B E
XU

if time>=TOP.train.timenode and MA<-true then

train.timenode<-time,

train.state<-set,number

else

MAR<-true

fi

Hr MA, MAR iz 7 R4 5 AL RG]
% 1 o EARANAE hy o, KT A VF AT T SR N 2
FATHEAF R G R LA R AR B R IER . 5L,
SERART arrive ) decide )52 . i deicide 4%
TH T I 4t A5 Bk 22 )k, #5702, W
finished " HIFEH KAAFHE S 0K, R IIAREEIEN
X [AJ3ZAT

Fe R R AT AR A B AS B R AR R ) 7 B
SEAE L A F IS B e A SRR R S o
ISf eyt 32 AR BLAE Bk % 41 238 AT TE R0 41
FIsAT R RAE L 0 SR AR BLAE S AT

E R
Journal of System Simulation

\ol. 27 No. 4
Apr., 2015

A A AT I AL S D0 Lo AEIZ DT ELSRIE 1, HARR
e LA Rl LT B LA J5 1 »

(1) JRHAGEFIENT ST, K AL Gt T 0,
TESNR T R GUHR S E PRI T REMAT N
Rtk WA A384T T R G R R BRI A T VR 58 B
VL, A9 T RGN B Al SR AE

(2) BRARGFIEIIIT F AL 42 R s
(KIBFTERER s LA BRI AT AR L A B TR 5
SRE VAL Ry IR R AT R 5 A5 A I RE 1 £
EEPE R DIRER R T, SRR T IT TS IR R ST
REAR I FE P K T AT PR I 1, WP Ak AT
TRl 56 IR VA, A2 4R VTR A AT LB vl
SERCH DL EUA K451 R G DTk i
4 PERIIERE

B EN IR ZHA B S REE . Bkt
AR VEFIS LU PR SR AE, RS TEHE T OOPN X
TR AT R A5 SR A T ok R A 2 T el el
A BRI, AR B — e R BT DL T .
o 77 1) = B LR LR

(1) EEm R, X HTONP AR Hh (i) st
TGk AN e . B, CTCS 4% 1 R4 H
(1) RBC UJ#. NZASBCE . BRI AL R4S

(2) R R, WIE HTONP AR 1)L ftk
R INHN AR, T8 R A 1) Ty Ak i R
SRR G 125 RE 54T R 2 DIAH K sh AR 4Lis
MR sy bhis FHH RIS, B AN TR X B
HTONP #5858 b 2 4 TV s 199 28 40 Bl P (A T - 4
15 BAC HAFAY

(3) BN P, BPFERIEN ] bR iy
()3 T o % e 3 HTONP RERY o () 4 BT FE 85 R
TR, w58k 5HEE v L B AT E
SR, R, ER I AFC T, LA SRS AR
AT R R BRI BRI AS IR e JLAH HSE

5 e

R R AT AR AR B AL R AN RO

http: // www.china-simulation.com

«704

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/5



Feng et al.: Modeling of High-speed Railway Operation Informational Interactio

2T B 4 M Vol. 27 No. 4
20154E4 A TN PE, % FET OOPN WS Bk AT 4238445 SAC i Fe A Apr., 2015

WA, AERBY BTHEAT A B RO BRI R R (] MR, AR, STRII. R Petri TR 4:
T A LA T 6 2o o R T (T RESAT RGHAL [J]. T EERIER, 2002, 23(4): 83-90.
RS LS H 5 S0 A S 7S M B8 4 [6] XA, FLEEtE. JETX% Petri T IS 420 43

AR Pl T EZEER2, 2006, 27(1): 109-114.
3T AT 2453 = B A | A
AL T R EAT AR A AR, [7] Bai Zixi, Zhou Leishan, Yue Yixiang. The Simulation of

OOPN  FEABFE A W FH Ay ey ik 2k g A4 Py ik 5% High-speed Train Operation Using a Semi-physical
AR T AL K RSBt T ol e, b4k, 1% Model [C]// Proceedings of the 12th International

Conference of Transportation Professionals (CICTP

o700 T P T B T4 R 1 A Tk

BRI SO0 BEAT o o B AT 4 £ S 1AL 2012). Reston, VA, USA: American Society of Civil

ﬁlﬂ‘]‘ﬁﬁ%ﬁﬂ‘ﬁ, %%*@E&lﬁ\ ?éﬁﬁ?%%ﬁﬂﬁ%% Engineers, 2012: 1691-16909.

PP [8] Xu B, Zhang L. Modeling of Train Control Systems

72‘%1@% Using Formal Techniques [M]// Computer Engineering
) o o and Networking. Springer International Publishing, 2014:

[ XA, FAURK, 4%, 5. P AT R A 13491356,

F R MR TG ZRE ALY O] EEGE
B2, 2002, 23(6): 17-25.
AMERS YI|FENE L A BREK AT e A A E
[2] JHEE?‘ X Uﬁ&’ =, *ff)f %ECEKL’E il R System [J]. International Journal of Innovative
/ RS TSl A . 20.
MSCRIERIGE []. PUBiatiits 225, 2004, 26(9): 39-41. Computing Information and Control (S1349-4198), 2012,
[3] Tomita K, Ito K. Software in an evolving train traffic 8(8): 5677-5690.

contrcl)l system [J]. IEEE Software (S0740-7459), 2011, [10] X554, MiRA S S0 [M]. dbat ek
28(2): 19-21. AL, 2011: 191,

[4] & %:J:Timﬁﬁf{‘/f/flﬁ%ﬂﬁ”$@ﬂ‘ﬁ%§]ﬂ%ﬂ [11] %523 Petri FJRELE N [M]. db5t: B Tk H
5% [D]. dbst: dbst 308 R4, 2011, J4t, 2005: 285.

[9] Zzafar N A, Khan S A, Araki K. Towards the Safety
Properties of Moving Block Railway Interlocking

CRGAF B FR) REK“2014 F BREEBFFAHF AP EH

o1 2RI RO W G AT 5 SR 2% B PEIBE & o 1) v [ 27 AR SR ) b PEANR B 9
Ly LIEEZAREEIE Web of Science Wk 1.2 J7 RFHATI NG SCGHE, R ARAT T 2012 (H[H
FARIATNEBR S UEFEHRY (CANCR 4R o R T 3RIE 5600 A FHh A 302 AR TS HE 518X
M PRI E R R, HER A T8 E brsgm ) SR VEM AR RS CLX IR, KA T
v [ 5] 5 B E B g e g 2 AT (HEFF TOPS%) 1« v [l [ s mi JJ AL 75 22 AT (FFEP TOP5-10%)
TEE N AMEAR G TR R . 25, 2013 SRR, K51 SCaa T e 1.44 J7 28 Hv,
2014 it E B [ 4R TOPS% A TOPS-10% M1 Tl F#i ik D e i, CRETELAR) $iFiIN“2014 H1H
B R EBRW S AT T4,

TRAFARELE 2 FF 1 51|\ TOPSY% E Py — it 1 oo [ g L T s s iy oy S5 ARSI thE 5, 6 N L B —
fRHEfE!

http: // www.china-simulation.com

* 705«

Published by Journal of System Simulation, 2015



	Modeling of High-speed Railway Operation Informational Interaction Process Using OOPN
	Modeling of High-speed Railway Operation Informational Interaction Process Using OOPN
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/brdliwmoZ3/tmp.1688110563.pdf.zqDIZ

