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Autonomous transportation system

Traffic semantic representation language part 3: Interaction framework
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FV: BIJ7 %45 (Front Vehicle)

HV: E% (Host Vehicle)

ID: ##i (Identification)

MF: Y4 &M (Message Frame)

OBU: ZE#(#.7C (Onboard Unit)

RSU: B%MI#LIC (Road Side Unit)

RV: JG 740 (Rear Vehicle)

TCP: L%z # MY (Transmission Control Protocol)
UDP: FH P # 35k MY (User Datagram Protocol)
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Message-Identifier

Performative

Sender

Receiver

Reply-To

Content

Language

Ontology

Protocol

Conversation-
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5.3.1

T2t

— W] DL — A AN B I EME MR R R WEAAE RIS, W
2, Hrb, WEMASHEAREME, WEARERHOEMHEASRKMAES S5mET. HEN
A B SCEAMEASCH T 2 A -

xR HEMEMER

o BRI B

MessageFrame ::= SEQUENCE ({
Messagel MessageFrame N4 E\Wi4%; SEQUENCE Fix
Yﬁ/ = f[]ﬁ Messagez )/E‘éiljﬂgmﬁ\g, “ {} ” *ﬂ‘j@té’?%?ﬁ:@»'ﬁgs
e Message3 Messagel %541 Bk 4 TH BRI A AAE

AR
}
5.3.2 HE

HEAHTERE SO, R aR2R:

®2 HEKESHMEER

KA

Y5/ EA

]

MessageName ::= SEQUENCE {
Message— Identifier (<number>)
Performative ({performative>)
: Sender (<subject>)
: Receiver (<subject>)
: Reply-To (<subject>)
: Content
“<expression>”
: Language (<languagename))
: Ontology (Kontology>)
: Protocol (Kprotocol>)

: Conversation— Identifier (<number))

: Reply-With (Kexpression>)
: In—Reply-To (Kexpression>)
: Reply-By (Ktime>)

}

MessageName NVE E&%, “(}7 *+AH
BEMHEESH, HESHPINAEH
ORI RETR.

5.3.3

HEHSH

HEANAE A MEERSH, k2, HEMRRZER S IHE SRR LA BB “Perf
ormative” $RiE, ZSH L WK T1E AL HAT WM.

HERSECRRY . Bk 7 AT CMEAIER3 T 2 T B 28 oh, FET R BARSEEU, R P AT BLE
At E SOH BAESHL XS AEARAEF I 2 EU B AR U AT B 777 8 “X=7
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*”3 HEMSHEE

ZH ZH 1t B
VH BRI 42 B Message-Identifier FRTH BARFRRST .
. ~ FoRTE B RS, SR TR OH R
R H AT N Performative o P
ST AR SHIIT A,
Sender FRH B RIESE .
THNS5H Receiver FoNTH BT RCE 11 S 0
Reply-To KNGS B HIE X 4,
HEHNE Content FNHBNE, ALHEAR],
REAWHBIES, RESH
Language “Content” Y S W25 BT 5 FH A5
EEPIN ER
FKAH T TS “Content” ¥H
Ontology B s =N
BEAEF RIS & LA,
Protocol RN ML
Conversation-Identifier |TRSIEIRING
A H A | Reply-With TR AR IRTT o
In—Reply-To LRI EARRTT
Reply-By B BRI (A

BANSER B U F

a)

b)

c)

d)

e)

f)

g)

h)

Message—Identifier. .EARIRFAT. FH T ME— RIS St kv B A . mT DU Hi 5 sl

gifid, “Message—ldentifier” ;23 BIH BRIV THESE;

Performative. AT 1. Fe7 i B AC ELIAT Jy 2R A, [RINF AR 30 1 B 2R A . “Performative”

AL EH BB HESE. Wi, NRKRTEGGE 7 BRI S8R 5288,

Sender. Kik#H . RNHEREEM G0y . “sender” ZERAKZEHENSE. HE, WH

FORTH B AR BRFFE A, AT LR IS A8 E S

Receiver. #lt# . Lo BIHUHEICE &y, “Receiver” SR DL B AT IH TR BL

ZANEERMIETES . FEXN BT E 2 B

Reply-To. JHEBIEX R . ZSHER/RH LTI ESAH R E [ F] “Reply-To” ZH i E

MR, AR KIER] “Sender” ZEHHEE M FAK;

Content. JHEMNT. FRRHEEMNE, AT RRE S MIER . EMHEMAES X

1 VH S B3R BEAT R

Language. YHEIET . RRRIESE “Content” HEWAIFHINES . WO rERGH S

W EARFIERIBTH BN BT RTE S, AT DL IS 27 B

Ontology. Ak, FRH TR TZSH “Content” JHEHNFEFMFF T LMARME. {RIEEY
5
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BUWE MO ZSHUERT, ATEN . fESZIEAUK, “Ontology” FIHEANFZCHE T 30N % KA 5
R AR i, JEHASEAA “RoadTraffic” , BIESCHE T/ “RailTransit” , /K
BAREAAE “WaterTransportation” , "EAIRNE L% H AL T h & K555 LS
i) Protocols JEfF WM. FoRAIEMPAEN S H R MRIZEE P, Qi TCP. UDP 45
j)  Conversation-Identifier. & iGbniRfF. FonIEESATHITH BT AT EWMA1E. 2l Ak
UM S PR IRAT R ARG TH S, DUVE BB SRS A 3. o VFACiE B85 2 A BRI AT
B8 o 75 ZE X Conversation—id S8 ] &R —{H, LMES 5E R IX 02 NI R 21
k) Reply-Witho WINARIRFT . Fsmi B E Mok IZZIA ZORIRBIILIEE . “Reply-With” 24k
Bt THEZ A XGRS R AR G T BREFRAEZAR . B, W F4E i EE § RE— %
B, HPas
Reply-With <expression>
TR M, PN
In—Reply-To <expression>
1) In-Reply-To. [FIEIRIRFF. Fizil BVILATECEEEMEIRE R . HEW EFR;
m)  Reply-By. el R, Ko AIEH A BSOS 2 R 1 B R [R] .
6 REENXEITA
6.1 XE{TAHHKE
FEARRAGET N, ZGEERS 5RGE A RKNESR, X K2 HEAN, Bisks.
LR A0 A P O T R I & A B SEE . M- ERIE B 4 - SR B A8 S s b 2 TR AT
BB M, g bSOl AT E B B REET N, A E R E e BRAEE =K
AHRM, QREEH. Ail, R, EEWAT. 52 B4 RIGEETON, BN TEAEE . Al
RS WREE . ERHITHE . #B2HEE . B RIGOH L W B5EESCH R, Wk 4 Fiors.
T4 EHEREE

EHBEE | Y]
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H =l 2 2x
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FHRASN. 1hRHE, SHME BT H . PMEEHI DL R AL X =38 E B BRI & A HAT N
HHATEEMTER 2 o IXEAZ HAT XN T B S48 “Performative” MM, FFURE T iHSMRMLEM, B
HTRERSEANE A NFRRENE, RSB AT CAHRBIE S« BRfrs & XA &
FRREE I, F2E0H BRI AN SE “Language” ,  “Ontology” , “Protocol” . fEMfI%A, B,
CH, XFiEg. BB, /Kig =Fagisr 30T B LT 288 B ARE S B A AR T AU

6.2.1 EEXEH
a) Informe. HHUTN. ZAT NRIRKIEE S MBRCE L ER.

(a5 M)

MessageName {

Message—Identifier (<number>)
Performative (Inform)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression>”
: Conversation—Identifier (<number>)

: In—Reply-To (Kexpression>)

[ ) B8 o0 RSU ) & FEl 4290 Vehiclel, Vehicle2, Vehicle3 Z5f&ikh &%z

InformMessage {
Message—Identifier (1)
Performative (Inform)
: Sender (RSU)
: Receiver (Vehiclel, Vehicle2, Vehicle3, ...)
: Content
“MapData”
: Conversation-Identifier (1)

: In—Reply-To (Map DataOl)

b) Query. WIATN. 1ZATARRFKIEE R EEBEEREHLEEE.
(a5 M)

MessageName {

Message—Identifier (<number>)
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Performative (Query)

: Sender (<subject>)

: Receiver (<subject>)

: Reply-To (Ksubject>)

: Content

“<expression>”

: Conversation—Identifier (<number >)
: Reply-With (Kexpression))

: Reply-By (Ktime>)

(R Y 25 R 15 5 AT Tt

QueryMessage {
Message—Identifier (1)
Performative (Query)
: Sender (Vehicle)
: Receiver (TrafficLight)
: Content
“TrafficLight”
: Conversation—Identifier (1)
: Reply-With (traffic light01)
: Reply-By (1s)

6.2.2 tMESEH

a) Request. 1HRITHN. K KEEE RBZICEPATELEIT N,
[iEEE]

MessageName {
Message—Identifier (<number>)
Performative (Request)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression>”

: Conversation-Identifier ({number >)




T/1TS 0293. 3-XXXX

: Reply-With (Kexpression))
: Reply-By (Ktime>)

RB1] B 2% 1V 5K 5 %5 RV Jdok

RequestMessage {
Message—-Identifier (1)
Performative (Request)

: Sender (HV)
: Receiver (RV)
: Content
“SlowSpeed (RV) ”
: Conversation-Identifier (1)
: Reply-With (speed0l)
: Reply-By (1s)

b) Request-whenever. BE AT TR KIEE A BECE 7 FEA iy 8IS Sy FLAS 37 BRI AT I b4
B, MR A S B R AN, AT [RIREERAE
[i5:H07E]

MessageName {
Message-Identifier (<number>)
Performative (Request—whenever)
: Sender (<subject>)
: Receiver (<subject>)
: Content
“<expression>”
: Conversation-Identifier (<number >)
: Reply-With (Kexpression)>)
: Reply-By (Ktime>)
}

LR ] B8 TG RSU 183K 4250 Vehicle £ I TE 2% Road PR i 54

RequestWheneverMessage {
Message—-Identifier (1)
Performative (Request—Whenever)

: Sender (RSU)
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: Receiver (Vehicle)

: Content
“LimitSpeed(Road, Data)
Decelerate (Vehicle)”

: Conversation—Identifier (1)

: Reply-With (LimitSpeed01)

}
¢) Accept. FERATN. FoRKIEE LS ATICEIIN ZRIF DRI AT DG 18 4
(A ME]

MessageName {
Message—-Identifier (<number>)
Performative (Accept)
: Sender (<subject>)
: Receiver (<subject>)
: Content
“<expression>”
: Conversation-Identifier (<number >)
: In—Reply-To (Kexpression>)

}

[ORB1) 2% BV $32 10 %8 BV B oK, JFiR (] B 408 52

AcceptMessage {
Message—Identifier (1)
Performative (Accept)

: Sender (HV)
: Receiver (FV)
: Content
“Decelerate (HV)
Speed (HV, Data)”
: Conversation-Identifier (1)

: In—Reply-To (SlowSpeed01)

}
d)  Refuse. fE4ATH. KRR KIEHEELPITHLEAT NIF4 HPLH .
(a2 M)

MessageName {

10
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Message—Identifier (<number>)
Performative (Refuse)

: Sender (<subject>)

: Receiver (Ksubject>)

: Content

“<expression>”

: Conversation—Identifier (<number >)

: In—Reply-To (Kexpression>)

RG] H 4 Y B4 HT 4 FV AORITGETE K, IF4 P

RefuseMessage {
Message—-Identifier (1)
Performative (Refuse)

: Sender (HV)
: Receiver (FV)
: Content
“Decelerate (FV)
Reason (HV, Data)”
: Conversation—Identifier (1)

: In—Reply-To (SlowSpeed01)

6.2.3 HEIE

a) Failure. RMATIN. FoRKIEE T RHHRICE H O 2 BT TRV (H 26Uk
|QERFSIRED |

MessageName {
Message-Identifier (<number>)
Performative (Failure)
: Sender (<subject>)
: Receiver (<subject>)
: Content
“<expression>”
: Conversation-Identifier (<number >)

: In—Reply-To (Kexpression>)

11
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}

Rl 4 1V SRS FV B 5 IFA AT DLk, s kK

FailureMessage {
Message— Identifier (1)
Performative (Failure)
: Sender (HV)
: Receiver (FV)
: Content
“Decelerate (FV)”
: Conversation-Identifier (1)
: In—Reply-To (SlowSpeed01)
}

b) Confuse. WEATHN. FTRKZEFERLTEEBEEZIGEEHHNE.
[iEE e ]

MessageName {
Message— Identifier (<number>)
Performative (Confuse)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression>”
: Conversation—Identifier (<number >)

: In—Reply-To (Kexpression>)

CoR 1] 250 010 B A M B 00 B0 RSU USRI MR 455 05, %o B0 B 76 S 151

ConfuseMessage {
Message—Identifier (1)
Performative (Confuse)

: Sender (Vehicle)
: Receiver (RSU)
: Content
“Original Message”
: Conversation-Identifier (1)

: In—Reply-To (confuse0l)

12
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M X A
(ERMEMR)
B BIARIENIEERE RG]

A1 EERXBEIAEEE

FEEDE A B EATBER 45, 7 R 5 kAT 2208 AR e DU AN R AT B 260K, HRamle 28 . B End A
¢ I L 12 H AT B AR A o AR AR T N 5 S R B R AL B A, DA R AR R A v 0 22 4x
1To WAL, ZEMARTE T e 52 B B PR IE « A K PRIEANTE 2% A7 B SE R 2R (52, [R5 AR B
DR IBOE 2 AT B NS o X L5 5 AT I8 I 4222 DA R 2R At o ) FR) 8 SUA JE 28 L3RI

T A IEA TR & BRI R ZEE T, B I8 ZH “Protocol ” o

Xf T IE R R E BoE LA st il Rk S b (B EXACE RS AR SCGRRTE S B L
gy BHAREY 5 (A EAZHERS LEiIERRIET B8 HEME) o S “Language” 1
{E R NS EE R RIE S, WG NTSRL, BiTraffic Semantic Representation Language, Z#{ “Ontol
ogy” NARHIBMES 1) & BB SCEAEE, it ARoadTraffic.

A2 ERXEFHREFEESZEEGKSIN

(D) FELZH,
Hlivehiclel W fiVehicle2if] M Vehicle2 I B « TR IR B A B LB 4545 B,

QueryMessageV2V {

Message— Identifier (1)
Performative (Query)

: Sender (Vehiclel)

: Receiver (Vehicle2)

: Content

“TnLane (Vehicle2, Data),
Speed (Vehicle2, Data),
DistanceToExit (Vehicle2, Data),
: Language (TSRL)

: Ontology (RoadTraffic)

: Conversation—Identifier (1)
: Reply-With (VehiclelInfo01)
: Reply-By (1s)}

14
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A H T EE AR R .

InformMessageV2V {
Message— Identifier (2)
Performative (Inform)
: Sender (Vehicle2)
: Receiver (Vehiclel)
: Content
“Lane (Vehicle2, Data),
Speed (Vehicle2, Data),
DistanceToExit (Vehicle2, Data),
: Language (TSRL)
: Ontology (RoadTraffic)
: Conversation—Identifier (1)
: In—Reply-To (VehicleInfoOl)
: Reply-By (1s)

}

5 Vehiclel 15 >R 7240 Vehicle2 JiiE

RequestMessage {
Message—id (3)
Performative (Request)
: Sender (Vehiclel)
: Receiver (Vehicle2)
: Content
“Let (Vehicle2, SpeedDown)”
: Conversation—id (1)
: Reply-With (VehicleQuest01)
: Reply-By (1s)
}

R Vehicle2 ¥252 7240 Vehiclel HHGHEIE R

AcceptMessage {

Message—id (4)

15
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Performative (Accept)

: Sender (Vehicle2)

: Receiver (Vehiclel)

: Content

“Let (Vehicle2, SpeedDown)”

: Conversation—id(1)

: In—Reply-To (VehicleQuest01)
}

(2) EHH
H4AM #4575 RSU [ J FE 4249 Vehiclel, Vehicle2, Vehicle3 “5x0i¥IE%E, MIFHEMEML. K
Rt A8 ESE
InformMessageV2R {

Message—Identifier (3)

Performative (Inform)

: Sender (RSU)

: Receiver (Vehiclel, Vehicle2, Vehicle3, ...)

: Content

“RoadCondition(Road, Condition),
WeatherCondition(Weather)
Visibility(Visibility),

: Language (TSRL)

: Ontology (RoadTraffic)

: Conversation-Tdentifier (2)

: Reply-With (RoadCondition01)

: Reply-By (1s)

}

09 Vehicle [m) 0N 870 RSU 710 24 B JE % Road FRIIE BR 8, AL36 18I I3 4505 2

QueryMessageV2R {

Message—Identifier (4)
Performative (Query)

: Sender (Vehicle)

16
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: Receiver (RSU)
: Content

“MaxSpeed (Road, Data),

MinSpeed (Road, Data),
: Language (TSRL)
: Ontology (RoadTraffic)
: Conversation-Identifier (2)
: Reply-With (RoadData0l)
: Reply-By (1s)
}

HEAU T RSU [) 4249 Vehicle 5 2 RIE R Road FIE BR B, ALIHIERE IRIE 55 2

InformMessageR2V {
Message—Identifier (5)
Performative (Inform)

: Sender (RSU)
: Receiver (Vehicle)
: Content

“MaxSpeed (Road, Data),

MinSpeed (Road, Data),
: Language (TSRL)
: Ontology (RoadTraffic)
: Conversation—Identifier (2)
: In-Reply-To (RoadData0l)
. Reply-By (1s)
}

17
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Mt X B
(ERMEMR)
HERBIARIEXIEERE RG]

B.1 HBXEHREAE

TR HUPE A2 AT S 5 o BT HR R AR R B2 2Rk B X B b, [R5 W) A7 Sl P 9 713 P AN
FERIFZE, HERMAIZE (B BiEERNAE (B FidfE.

ERXRAN R, TEHIEH RN 2 A8 AT DUk ki ERM-CEE M. Bk, HEET RSN
PEIBAT VR, FERAT S T R RS T INBRIT I 2 BEJE, OB RS H a4l 7 e i 2 IR &
N8 TR NN B it 2%, JFd i BT F s S B2 2% 5 G 0L 418 SALIAE R R E BE 55 =
HIB M ZATF2 )G, BB RGOSR IE &S A 2 A pl g gk 2%, JF m PR B eaisfrE 5 i
MRS T4 modil i 2Rk J5 , I H R R 1) HL 58 A R, R R b O P IR A R B R G i i 7
g SR A E LA BRAE . ERX AN, FEW R RS S POE R E SIS ER. AEHO
L ZERE UE B .

BT A S FHEATE & BRI R Z B E L, B RS E “Protocol”s

XFTRE S S E B E UL R s iR Rk S bndE (B EACB RS ASEE XRRIES B
s WHAAREY 5 (BFEALERSE LG XCGRRNES HH2H5r: 1BEHE) .« 320 “Language”1{E
RN iZiniEE X HE =, 10 NTSRL, EfTraffic Semantic Representation Language. Z3“Ontology”
NZHREE X IE L WAL FE, i NRoadTraffice

B.2 HMEBENBEREBENFEEXREANKII

(D) BB RS SHE KT,
e Rt ER PUIE H S AR B E 7 L
QuestMessagelS2TC {

Message—Identifier (1)
Performative (Quest)

: Sender (InterlockingSystem)
: Receiver (TrackCircuit)

: Content

“Let (Turnout, Statel),

: Language (TSRL)

: Ontology (RailTransit)

: Conversation—Identifier (1)
: Reply-With (TrainQuest01)

: Reply-By (1s)

18
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InformMessageTC21IS {
Message—Identifier (2)
Performative (Inform)

: Sender (TrackCircuit)

: Receiver (InterlockingSystem)

: Content

“Position(PriorityTrain, Data),

Speed (PriorityTrain, Data),
Acceleration (PriorityTrain, Data)

: Language (TSRL)

: Ontology (RailTransit)

: Conversation-Identifier (1)

: In—Reply-To (TrainQuest01)

: Reply-By (1s)

(2) FNEEFESBRELE,
G5 BRAE )RR A S ULSCE RIS

InformMessageSE2ST {
Message-Identifier (3)
Performative (Inform)

: Sender (SignalEquipment)

: Receiver (SubordinateTrain)

: Content

“SignalState (SignalEquipment, Data),

TurnoutState (Turnout, Data)

: Language (TSRL)

: Ontology (RailTransit)

: Conversation-Identifier (2)

: In—Reply-To (SignallInfo01)

19
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: Reply-By (1s)

(3) FIFESRFEZ L.
L L B SR 18 R B I Al Y 2R E

QuestMessageDC2ST {
Message—Identifier (4)
Performative (Quest)

: Sender (DispatchCenter)
: Receiver (SubordinateTrain)
: Content

“Let (SubordinateTrain, Stop),
: Language (TSRL)
: Ontology (RailTransit)
: Conversation—Identifier (3)
: Reply-With (DispatchCenterQuest01)
: Reply-By (1s)

}

18 257 18 & b0 DispatchCenter B3 3R

AcceptMessageST2DC {
Message-id (5)
Performative (Accept)
: Sender (TrainA)
: Receiver (DispatchCenter)
: Content
“Let (SubordinateTrain, Stop),
: Conversation—id(3)

: In—Reply-To (DispatchCenterQuest01)

20



T/1TS 0293. 3-XXXX

Mt & C
(ERMEMR)

KERBIARIEXEERERG

C.1 KEBXBHREAR

WHUKIZZ 85, RN ENTE BB HUE AT DR« T s A 7K sk 1 45 2
AT HAE o AEAHAFI A AHBLE ATIE B 9T 25 B BIMTZNTAT , X SBUE AN EIRE — N 2] S AEHE BB X .
T AL TE 2 ) AT R, 3 PR 8 W] RE 2ty VB 22 PRl RS o DRI, ZE M ARAH IS, 0 iR B 4 R AT
TN 22 A8, LA ORI AN 2 8] 1) 22 Al AT o AEIX — IR, MR B . M) A AL B R 3 Ak
(7, FERAA 18] ER B0t 2 Bl A I () AR AT AR 4K . A RAAHAE I AT DR 7R S s 2 &, A HE AT A
M\ AEARBNAS R LA EAS@IE O, DA R FE Hh PR I AIE 43 JXURS: , - I DR 7K 8 A28 1) 22 4 AR

BT AR IEA TR E BRI R EEE L, B IESE “Protocol ” o

X FKiEY R HE B E XU s iRk S ihndE (A BRI R G W CRRIES H1
g BHAARE) 5 (BEALWARSE LliE XERRIES 28585 EEME) . 2% “Language” [
{E BN ZintEE XHES, 10 ATSRL, BiTraffic Semantic Representation Language. Z#{ “Ontol

ogy” NIZFRERE LI/KIZ S AR, id AWaterTransportations

C.2 KEXBEFREFENEERIXEENKII

(1) MEAEAC .,
MR Shipl Ff#E R Ship2 #)1H) Ship2 AL E . HEESER

QueryMessageS2S {
Message—Identifier (1)
Performative (Query)

: Sender (Shipl)
: Receiver (Ship2)
: Content

“Position (Ship2, Data),

Speed (Ship2, Data),

: Language (TSRL)
: Ontology (WaterTransportation)
: Conversation-Identifier (1)

: Reply-With (ShipQuery01)
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: Reply-By (1s)

M5 Ship2 M A Shipl & & Ship2 WA E. HE. ZERE

InformMessageS2S {
Message—Identifier (2)
Performative (Inform)

: Sender (Ship2)
: Receiver (Shipl)
: Content

“Position(Ship2, Data),

Speed (Ship2, Data),

: Language (TSRL)
: Ontology (WaterTransportation)
: Conversation—Identifier (1)
: In—Reply-To (ShipQuery01)
: Reply-By (1s)

(2) fit R SHUE LR A 5L .
FiiE P A% IR B #% SensingDevice [t A Shipl. Ship2 &%) R ATIE L

InformMessageSD2S {
Message—Identifier (3)
Performative (Inform)

: Sender (SensingDevice)
: Receiver (Shipl, Ship2, ...)
: Content
“ChannellLength(Channel, Data),
ChannelWidth (Channel, Data),
WeatherCondition (Data),
: Language (TSRL)

: Ontology (WaterTransportation)

22
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: Conversation—Identifier (2)
: In—Reply-To(ChannelInfo01)
: Reply-By (1s)
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