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BFERRXEZRY autonomous transportation system
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3.2

BERAZEER autonomous traffic agent
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3.3

RIBIBNRIIBES traffic semantic representation language
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BYIEEAREH semantic information interaction
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5 RBENEERXEHER

AR IRTE (2 A TE AR B B HESR A B A LV R SR IR A 5k DA S Sl v AZHAT N -
AL E SUE B AR TAEZE M B 7R . ACliE S B BRI B 2, Xl B Z AT I8 SUE B
H I FEARIEANY SRS, AIRERT G581 28070 VG IE SRR WA A U AR 58 K2 I8 15
77 ATCVH T B A ERI LS JE . N EEOR, B s e 4 52 3 A SR T SIS — 115 B2
H,

N
|

HEE HEZ
A P . R I , v
T3 drhy | ! KEM : | BT ih
H BXER | liE X D AmiEY LT | wmne | | W
ot 'L R 5N i ZNEr Eﬁauﬂfi RE I L =)
H 325058 - 1A A UA8 i 442

E1 ZBIEBXEERXEER



T/1TS 0293. 3-2025

SZHHEEAE T EW-EE A ESE ERERENEEIETHE.

6 ENEEXREEKXRE

B2 U] 1 2 5208 AR BEAT I8 UG RS TR R AL E2O & WA SZE Tk SZiE T RAR
A EAB, K ARSIERREE, BRREHE. E28RAHE EAE X B AERE: 22 ARA
IR HARGL, IR R BT, P RBGE L HAT Nactl, ¥ZAT NIERIE BM, FExE M
ifith, AL AL R I IR S AR ST I EDR, AR s Sl B, 50 IE L ABIEEHENCE B, W& B
B RIEBOEE; EBIEFRYCH S, WRIESHE e € U INE L A & HArc2 5 E K12, RIGE XA HAT
Nact2JF 2 B HEN, R th ] gEAT e /F0, MR EERX—ik.

HERS

e RS

B2 ZRBEMENEEXEEKRRIE
7 EBNEEXEHEE
7.1 XEHBERXRGEH

ARSAFE SCHITE XA B2 HHE S S LR B2 2 IG5, B 3FTR .



T/1TS 0293. 3-2025

HESH

)

Message—Identifier

Performative

HEp=REN!

Sender

Receiver
HBk2

=

HE

Reply-To

=
=

HE A3

Content

Language

54

Ontology

Protocol
\"\\ \

\\\ Conversation—Identifier
\\\

Reply-With
\\\\

In-Replyv-To
\

Reply-By

Sending-Time
E3 &
7.2 HRm

BN EEXREHERRREWRE

23]

— W] DL — A AN B IR MR NERL R HEKAE RIS, W
2. HESHAEE WA Content ) HARSEINAEA LA HITEE 2 A -

=1 HEMEMREK
Byt FKanTEa Vi
MessageFrame ::= SEQUENCE {
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R
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MessageName ::= SEQUENCE {
Message— Identifier (<number>)
Performative (Kperformative>)
: Sender (<subject>)
: Receiver (Ksubject>)
: Reply-To (Ksubject>)
: Content
“<expression>”
: Language (<languagename))
: Ontology (Kontology>)
: Protocol ({protocol>)
: Conversation— Identifier (<number>)
: Reply-With (Kexpression)>)
: In—Reply-To (Kexpression>)
: Reply-By (Ktime>)
: Sending-Time (<timestamp>)

MessageName JNH BA&%, “{}” A
AERHEESH, HESHMWNAEH
ORI REIR.

HEEMEE —AREMEESH, k2. HEAERZENE PSSR E LA B S “Perf
ormative” $RiE, ZSH L WK TIE AL HAT N,

HEARSECFY . Br 1 AT M IR € M B 282 oh, fETi A BARSEE, R P ATBLE
e SOH S A S H. XL ARbRHE RTINS B0 44 AR 0 U A B 777 R “X-7 .

w3 HEMKSHER
S ZH i B
T B ) 24 PR Message-Identifier FR T BAARRIR
. . FoRTH BIISERL, XN 8 SUH R
L H AT R Performative o P
SCEARZNR B T AT J T
Sender KRB MRIESE .
RHISS5HF Receiver FoniH B BIAERRCE 1 S 10 .
Reply-To KR JEEHE B IR E X 4.
HENE Content TR BN, NLHEA.,
XRAHEHEBIBES, REZH
Language “Content” VH B & AT FH )15
ERE BN B o
FKRHTIHKT 2% “Content” VH
Ontology B e St T A 0
SNBSS & A
o Protocol FoREE L
A H Az TSN
Conversation—Identifier RN ETEPR IR o
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*/3 HBERSHER (8D

ZHI)) ZH A

Reply-With FINIE R FRRAT o

In-Reply-To FORBIE R

LA —_— T R R G AT A
yy 52 U B 325 1 B A 1)

Sending-Time RoR RIEF R TE S ETETE] o

BN SHH BB LR -

a)

b)

c)

d)

e)

f)

g)

h)

i)
)

k)

Message—Tdentifier. YHRMAFRIART. M-I ME— IR TH B (7 B AR . 7T L2 sae
gifid, “Message-Identifier” ;Z2fTE 3 BHIH BRIV THESE;

Performative. 471 . Rz~ T8 B A B AT NSRS, RN AR T SRR EL, “Performative”
RFTARZ L BNLT S A, ARBIRITIERE 7S4S EE 5 R,
Sender. Ki%#E . FRHERIEEHENGI. “sender” ZHRKZEH BN HE, WHE
IR B B A R4, W] DL IS RIS H 24

Receiver. fZW# . FoniH B HIHUNIEICE 5. “Receiver” ZHAT LU #4588 E A4 5L
ANERMAEEEE . FENNTHE SRS

Reply-To. VHERIEXN % . ZSHHRHLATE TR EIE ERE [ F] “Reply-To” ZHUHIRE
Mk, AR KIES] “Sender” ZEH R E M T4k

Content. JHEWH. FoRHEMNE, WEIETE FIRIEF G A BERR BT L HE
B AT SR N RS S HE B RO BEAT AT 5

Language. JHEEF. RRRIESH “Content” HWRENAFHERAIIES . W0HSHEUGH R
I EARERIEH BN R RIE S, WA DA %7 B

Ontology. Ak, FRH TR TSH “Content” WENAETMASE XAK, YREES
FCE A C XS BUARS, FANE . EZEAIR, “Ontology” AIFEANFASE T 2N & KFF 5
R AR i, JEHASEAA “RoadTraffic” , PUIESCHE TR “RailTransit” , /K
IBALEANR “WaterTransportation” , ‘BEAINE X% B A 7 A\ b &4 3845 5 KA 3
Protocol. JEMEHMN. RomAIEATAET B AR IR R 8 E P
Conversation-Identifier. SXiEARIASRT. RN IELEREAT I B FU T @RS 1 . 38 4%
DM 205 PR IR P RAR G B, DU BB SRS S 3. ol iR 5 E 2N E
WRREAT 23 . T EXS Conversation—id ZHfE & /ME—fE, DMES5HFRBX 22 I
R

Reply-Witho WINIARIRAT . o MR 3 ACKE (i T Z AR IE 2R IRAI B B . “Reply-With” 2%
Bt THEZ A XGRS R AR BT IRERRAE AR B, W E4E 1w EAk § R%E— %
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Reply-With <expression>
T GHERE—FEE, bR,
In—Reply-To <expression>;
1) In-Reply-To. BIEIRRFF. FmiZH B NIHTEE W E MRS . %W R,
m)  Reply-By. EKBEEINIRG. RomAATH S I 5 [n] 58 2K H I BEHE 32 (0 de K (] [a] B, 5
LN
n) Sending-Time. V.2 ARIEN 8. FoRAIEFH A I BRI E], RANEBERZRH 1970 4Lk
HIZ P EL .

8 WBEBXNXHEITA
8.1 BYXEITHIER

EAFERACE TN, Ll FEARS SRS RA R RN ER, HXE R K2 FHEAN. FEeg.
B 7 Vb G K 1 e RN i ) N L (W = e 55 O Y N NG 7 P S B 1 ) Yol i K= ke s TPl [ B W =
B 5F, % Hs0il EARI T E S ERMET N, 2NE B E. PMEEH]. iR =2k
THZRM, ARG, B, R, EERAT. 52, 4. RSN, BRGNS AEE. Bl
WELERBEE. EEHTHE. B2 HEE. E4EE. RIEE .. WEGH E4E SGE R, Wk 4 .

FT4 BXGHEDESE

EXEBFEA | vk e
i I B =i N

~ P = 1
A w5l L
R i A R

TRPTE | BT N
Bl B et PHEE
28 2

I I .
2 R AL

8.2 XRNHVEMHBLEH

XHE BAZ . WM EFE I LR AR R AL B IX = S8 S5 A R A B & 1A AT N HEAT S5 R E S
R TAT AN B TIE B ZH “Performative” HIME, IFoE 1T iHEAKISH, BIHFEENSHREL
AN AEMEAT, XHRESRAS AT X N BRI SR T AR U] . FERTSRBA, XHER. PUE. Kis
=i 75 3R R Z 7 AT S AR S B A EA T R R
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M X A
(ERMEMR)
RBIBEN R BTN HH SRR

a) Inform. HHUTA. AT HRRKEE HMBWCEFLLEE . WEAEEHIT.
MessageName {
Message—Identifier (<number>)
Performative (Inform)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression)>”
: Conversation—Identifier (<{number>)
: In—Reply-To (Kexpression>)
: Sending-Time ({timestamp)
}
b)  Query. WIFATHN. ZITARRKIEEGERICEEELLEE . WEEEHIT:
MessageName {
Message—Identifier (<number>)
Performative (Query)
: Sender (<subject>)
: Receiver (<subject>)
: Reply-To (Ksubject>)
: Content
“<expression>”
: Conversation—Identifier (<number >)
: Reply-With (<expression>)
: Reply-By (Ktime>)

: Sending-Time ({timestamp>)

A2 tHESEE
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a) Request. WHRATHN. FRKIEEERBWCEPATIELAT . HEAELEHIT:
MessageName {
Message-Identifier (<number>)
Performative (Request)
: Sender (<subject>)
: Receiver (<subject>)
: Content
“<expression>”
: Conversation-Identifier (<number >)
: Reply-With (Kexpression)>)
: Reply-By (Ktime>)
: Sending-Time ({timestamp)
}
b) Request-whenever. BEEHAT . FIRRIEHE A BEUCH EFA o BAS Hy FUIN L BIBAT S L08R 45, it
JEBERZ AT BRI N ERS, FRRAT R . T RSt T
MessageName {
Message—Identifier (<number>)
Performative (Request-whenever)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression>”
: Conversation—Identifier (<number >)
: Reply-With (Kexpression>)
: Reply-By (Ktime>)
: Sending-Time ({timestamp>)
}
¢) Accept. FERATH. FIRKIEHFHSZIHTWCEIIBER IE LUS DI HAT AR . T3 BAREE M 1 T
MessageName {
Message—-Identifier (<number>)
Performative (Accept)
: Sender (<subject>)
: Receiver (<subject>)

: Content
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“<expression>”
: Conversation—Identifier (<number >)
: In—Reply-To (Kexpression>)
: Sending-Time ({timestamp>)
}
d) Refuse. EAATHN . FIRKIEFELPATHLEAT WIFE B M. WEALEHWT.
MessageName {
Message—Identifier (<number>)
Performative (Refuse)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression>”
: Conversation—Identifier (<number »>)
: In—Reply-To (<expression>)

: Sending-Time ({timestamp>)

A3 BEA4E

a) Failure. RMUATHN. R RIEFH S MENE H O 2T TR MEE 28R M T AR
e
MessageName {
Message—Identifier (<number>)
Performative (Failure)
: Sender (<subject>)
: Receiver (Ksubject>)
: Content
“<expression)>”
: Conversation—Identifier (<number »>)
: In—Reply-To (Kexpression>)
: Sending-Time ({timestamp>)
}
b) Confuse. WEAT N, FIRKIEFEATEIRMBREWUE BRINE . HEALSEHWT:

10



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

: Sending-Time ({timestamp>)

T/1TS 0293. 3-2025
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Mt X B
(ERMEMR)

RiBHREXEBRXE RS
B.1 EERXEHREBEXEERXERA

B.1.1 ERIX@EIZSMA

FE I A e EATBEI 240, 7T Re FR ZEAT 48 AR e LOE RN R AT B 2R, LA 4 B i
S BT LA AT B ) ZE AR A R AR I R S 8 R A AL R, DA O AR e R ) 22 4
1o Wb, ZERRARIE T RSS2 BB R BRIE . e K PR RN I8 % A B A DR R A, TR 75 AR L A1
BURHUIE 24 14T B SR o X S5 B Ao 45— 2 DA R 25— e I it 2 ) (9 UM B A AR

1 F A SCAF AN i AR IR 2 3845 W I B AN s 3 2 R B TA], AR & S 4 “Protocol”
5 “Sending-Time” .

X T IE K o 1015 BOE LA R s miR A S IbrdE (A 2 Al R/RE AOEE RN IEST B
gy BHAAREY 5 (AEXGERS KEIELERRNES B2 LML) . 2% “Language” 1)
14 BRI A2 TE R RiE S, 10 NTSRL, BiTraffic Semantic Representation Language, % “Ontol
ogy” JRFIBRES 1HE7) & SCHIIE %@ AAEE, id NRoadTraffic.

B.1.2 EERIBEMEXEERERRFEI

a) HFHELZH,
ZfFiVehiclel A1 4= 4#Vehicle2] A Vehicle2 A7 B « . PHE EE A B O ME B 2GR .
QueryMessageV2V {

Message— Identifier (1)

Performative (Query)

: Sender (Vehiclel)

: Receiver (Vehicle2)

: Content

“InLane (Vehicle2, Data),
HasSpeed (Vehicle2, Data)
DistanceToExit (Vehicle2, Data),

: Language (TSRL)

: Ontology (RoadTraffic)

: Conversation-Identifier (1)

: Reply-With (VehiclelInfo01)

12
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: Reply-By (1000ms) }
ZfFiVehicle2R Z-4fiVehiclel & B Vehicle2 AT B « . FHE SR A B O HIE 2GR .
InformMessageV2V {

Message— Identifier (2)

Performative (Inform)

: Sender (Vehicle2)

: Receiver (Vehiclel)

: Content

“InLane (Vehicle2, Data),

HasSpeed (Vehicle2, Data),
DistanceToExit (Vehicle2, Data),

: Language (TSRL)

: Ontology (RoadTraffic)

: Conversation—Identifier (1)

: In—Reply-To (VehicleInfo0l)

: Reply-By (1000ms)
}

ZEffiVehicleli K Z24#iVehicl e20f i .
RequestMessage {
Message—id (3)
Performative (Request)
: Sender (Vehiclel)
: Receiver (Vehicle2)
: Content
“Let (Vehicle2, SpeedDown)”
: Conversation—id (1)
: Reply-With (VehicleQuest01)
: Reply-By (1000ms)
}

FhfVehicle2d% % o 4fiVehiclel IR TE K .
AcceptMessage {
Message—id (4)
Performative (Accept)
: Sender (Vehicle2)

13
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: Receiver (Vehiclel)
: Content
“Let (Vehicle2, SpeedDown)”
: Conversation—id(1)
: In—Reply-To (VehicleQuest01)
}
b)  EMAH
AN B GRSU TR JE FE 42 48iVehiclel, Vehicle2, Vehicle3ZEAZim¥ptm £, GHEIEM M. K
AR REILEESE .
InformMessageV2R {
Message-Identifier (3)
Performative (Inform)
: Sender (RSU)
: Receiver (Vehiclel, Vehicle2, Vehicle3, ...)
: Content
“HasRoadCondition (Road, Condition),
WeatherCondition (Weather),
Visibility(Visibility),

: Language (TSRL)
: Ontology (RoadTraffic)
: Conversation—Identifier (2)
: Reply-With (RoadCondition01)
: Reply-By (1000ms)
}

ZEfHVehicle ) B0 5 JCRSUEE ) 4 i TE B Road I TE B ACHE,  ALHEE PR BRI 555 B
QueryMessageV2R {

Message—-Identifier (4)

Performative (Query)

: Sender (Vehicle)

: Receiver (RSU)

: Content

“MaxSpeed (Road, Data),
MinSpeed (Road, Data),

: Language (TSRL)

: Ontology (RoadTraffic)

: Conversation—Identifier (2)

: Reply-With (RoadData0l)
14
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: Reply-By (1000ms)
}
PR FLTCRSU ] R4 Vehicle B & 2 1E Bk Road Y TE BEAHE, A0 PR PR IE 5515 B
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 (RoadDataOl)
: Reply-By (1000ms)

B.2 HEXREHREBEXEERXERA

B.2.1 HEXRBIA R

A6 FU T L TE A2 3 v i B A P R R . AR MR B, B IS PTA A S BRI O
BB IX AN TE E o BB b B B AR A I 2 R 51 4 BIDREAE — ANE 2 X BU™ AR B AR R . 7RI
Wy, s NS EAMBIE 7 BEAT AL, 159 EBAERE R I 15 5545 . RGUK R N BAR B3
filar 4, A BUEETNINEANTTFAE . BP9 EBH G5 WE L, FF RS EBRIEIE 4 2L
154 RERFLLIEEH FEBRIGE 515 40RE, LRSI EARIFERAS, B2 rh R XK 78 4 bR .

BT A SO IR AR & BAR I RS2 8045 P3[R B ANE 5 T B R IR R], EAb 8B “Protocol” 5

“Sending-Time”

X EEY S HE B E XU R iRk ik S i brdE (B EXAZE ARG Ll CGRRES H1
gy BAARE) 5 (AFEARERG WG ERET FH2isr: WENTE) . 23 “Language”HI{H
BN ZindEE XHES, 1 NTSRL, BlTraffic Semantic Representation Language. Z#(“Ontology”
NZARHEE LR HIE S AR P, id yRoadTransit,

B.2.2 HEXRBEMEXEERERRFEI
15
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a)  PEHITL SR E.
PO BRI RN T E AL E, A4 A RSEIEAT
QuestMessageControlCenter2Switch {
Message—Identifier (1)
Performative (Quest)
: Sender (ControlCenter)
: Receiver (Switch)
: Content
“Let (Switch, Statel),
: Language (TSRL)
: Ontology (RailTransit)
: Conversation—Identifier (1)
: Reply-With (ControlCenterQuest01)
: Reply-By (1000ms)
}
b) IO 5E SRR .
I F O R A 7 B B R S W B ONAER L
QuestMessageControlCenter2Signal {
Message—Identifier (2)
Performative (Inform)
: Sender (ControlCenter)
: Receiver (Signal)
: Content
“LetSignalState(Signal, State2),
: Language (TSRL)
: Ontology (ControlCenterTransit)
: Conversation—Identifier (2)
: Reply-With (TrainQuest02)
: Reply-By (1000ms)
}
c)  EHIPLS5FIERLEH.,
RO BIE B RIEFERINETE S

16
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QuestMessageControlCenter2Train {
Message—Identifier (4)
Performative (Quest)

: Sender (ControlCenter)
: Receiver (TrainB)
: Content
“Let (TrainB, Stop),
: Language (TSRL)
: Ontology (RailTransit)
: Conversation—Identifier (3)
: Reply-With (ControlCenterQuest03)
: Reply-By (1000ms)
}
HIZE B r il L K%k H B PR B

InformMessageST2DC {

Message—id (5)
Performative (Inform)

: Sender (TrainB)

: Receiver (ControlCenter)
: Content

“HasSpeed (TrainB, Speed)
: Conversation—id(3)

: In—-Reply-To (DispatchCenterQuest01)

B.3 KEXBEHFEXEEXERA

B.3.1 KEXBIAFRHL

EHUKIE AW 5, 5 P AEATIE _EARIB SO0 o UIE P DAAHEAE . TR B At A P R 48
FUAT B o AR AR ARBLEATE 155 2% B M ZAUT , R RECEAMER — I 2] SAEATE BB .
AT HE 2 A AR, XA AE W] BE 27 R I AE ARl XU o BRI, FERTRAAHIERS, DA AURBUE 24 FINTAT
PRI A 22 A, DR ORAAA 2 TR (Y 22 42l AT . fEIX —1d R, FRRARE B . A AAL B A2 sh 28 1k

17
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(R0, MR T f P B o B G I ) AR AL T AR Ak o MTAFARIE I B AT PSR 7R S R 2 &, B4EHiAT M
M\ MEARBHAS R LA EAS@IE O, DA KR FE Hh PR I AIE 43 JXURS: , I ORI 7K 8 A28 1) 22 4 AR
BT A SR IR AR s BAR 28045 P3[Rt ANE 5 T B R IR R], EAb 4 B8 24 “Protocol”
5 “Sending-Time” .
X FKisY s iE BoE LA st il Rk S b (3 EXAE RS QiR SGRRIES L
WHAAREY 5 (AERCERS 8T FRRIES B2 HAME) . 28 “Language” i
{E BN ZintEE XHES, 10 ATSRL, BiTraffic Semantic Representation Language. Z#{ “Ontol
ogy” NizhsEE XHKIEZZIEANAE, 1L WaterTransportations

B.3.2 KEXBEHFIBENEEXHEEMASE

fifi A Shipl [EIfE A Ship2 #a) Ship2 (AL E . JHEE%(E B,
QueryMessageS2S {
Message—Identifier (1)
Performative (Query)
: Sender (Shipl)
: Receiver (Ship2)
: Content
“HasPosition (Ship2, Data),
HasSpeed (Ship2, Data),
: Language (TSRL)
: Ontology (WaterTransportation)
: Conversation—Identifier (1)
: Reply-With (ShipQuery01)
: Reply-By (1000ms)
}
it K Ship2 [ A Shipl &K Ship2 (AL E. HE. 5

InformMessageS2S {

E

B o

huille

Message—Identifier (2)
Performative (Inform)
: Sender (Ship2)

: Receiver (Shipl)

: Content

18
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“HasPosition(Ship2, Data),
HasSpeed (Ship2, Data),
: Language (TSRL)
: Ontology (WaterTransportation)
: Conversation—Identifier (1)
: In—Reply-To (ShipQuery01)
: Reply-By (1000ms)
}
b) MR HAIE TP AR G S L
UE A (1A% K% 4% SensingDevice AR Shipl. Ship2 & #EHUEKE. &, KRS

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

: Sender (SensingDevice)

: Receiver (Shipl, Ship2, ...)

: Content

“HasChannellLength (Channel, Data),

HasChannelWidth (Channel, Data),
WeatherCondition(Data),

: Language (TSRL)

: Ontology (WaterTransportation)

: Conversation—Identifier (2)

: In—Reply-To(ChannelInfo01)

: Reply-By (1000ms)

19
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[1] FIPA SC00061G EEERBEIES B EEMINSTE (ACL Message Structure Specification)
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