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B ST ARG

ISO/IEC 24707 i JHiZ% (Common Logic(CL))

T/ITS 0292-2025 HEAXLERS L EAEHLHIBA

T/ITS 0293.1-2025 HIEXLERE LHEXRRIEST B1ED: @HE X

T/1ITS 0293.2-2025 HEXLEARA LHEEARRFEST B2 EEMNTE

W3C M4 A{AiEF2 (OWL 2 Web Ontology Language)

W3C & X RLNiE S (Semantic Web Rule Language (SWRL) )

3GPP TS 24.379 XL 4% —%EiE (Mission Critical Push To Talk  (MCPTT))
3 RiBAEX

T/1ITS 0292-2025. T/ITS 0293. 1-2025 Ft7E (19 LA K R FI ARAE Al SUi&E FH F A S0t
3.1

BFHXZIBEAEY autonomous transportation system

DLE FEA. BHERKE. BEMATARERSERGE. @E RN HRS.

[RiE: T/ITS 0292-2025]

3.2
BB NRTRIE S traffic semantic representation language
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[R¥E: T/1TS 0293. 1—2025]

3.3
PSR 5 P 3R, ST E

BEXERARXIEEN autonomous traffic agent
e (E R SRR T, ML 58 OB AT, AT

EfESE S Y

T 55 0 22 3 2 RE A .
[SRiE: T/ITS 0293. 1—2025]

3.4
ZIBIE X HIHE traffic semantic knowledge base
FEES.

il P A2 3 1 AR 7R T8 F 2R s A il 28 38 AU R0 IR A5 B

3.5
AZIBIBEN MM E traffic semantic rule base
R EE X RRE SR EAT NER . 1B817 290 518 CHEFE LS| 780 44

&

3.6
BN HEIE semantic
HFOHIE R ROESZAMN, FHEESARADTRE.

inference

3.7
|anguage

ARIKIES ontology
BERRA KT I FYHU LT 2 06 R B FE S 40 5R

—‘ﬁ:l] llil =i
[SKJ§: W3C OWL 2 Web Ontology Language — 2012.12.11]

Hi [B15%3#E forward chaining

3.8
RBIBNHEIEHM traffic semantic rule
Pl R A2 08 SR [A) B2 OC R S AT N AR A Rk 5, o ] S IR B B R SR A A
3.9
A — unification
T G 4 TR R0 2 SR AR B0 AN 5] 1) 12 48 3 R AR A5 A R i B e iy o
3.10
EMNFRER RO mEtk, mRESKXWpraarRcm, i

— ol M8 X S ) B
IR WO ey I EARPSIE s S

3.1
K @553 backward chaining
DA 3 SCHFE A B O R 5

— b A bl A 2, ACE BRI 4R S i HE S B R
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3.12
EHIE  incremental inference
Xof 51y 2 28 8 B 3R AT R 05T R R o A AR
3.13
RIBIBXNGEKR traffic semantic binding table
F T s 738 5 (0 L0 HOIRAS S8 B4 38 [0 1 A8 B 4058 .
3.14
RIBIBXEA K traffic semantic dynamic table
FHF SN SR A8 B S MAOIR A L TR SO B R 3 ) 5 R BdE A5 A
3.15
ZIEIE NP ITH traffic semantic execution stack

T R A7 R . )= 20 2 i I AR 8 A s A 4
4 YEREIE

ABox: W = F % (Assertional Box)

TBox: AR i& /A ¥ (Terminological Box)

CTCS: h[H %) ZE 4= %) 24 (China Train Control System)

CBIC: HETHEEMI E#HH 24 ( Conmunication Based Train Control)
AIS: HERA B3R A &4 (Automatic Identification System)

STP: £ if R il ( Session Initiation Protocol)

MSRP: H B 2 iF F 4k ¥ i (Message Session Relay Protocol)

MQTT: M 5 B\ %) % I /% %1 (Message Queuing Telemetry Transport)
CoAP: 2[R M F ¥ 1 ( Constrained Application Protocol)

TSRL: R iiE X £ /R85 ( Traffic Semantic Representation Language)
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6.2 XIBEXFREME
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module TrafficLib{
category RoadSys {
class Road {
HasRoadType (x, type)
HasSpeedLimit (x, limitspeed)
IsTrafficSignal (x)

HasTrafficSignalPhase (x , phase)

class Vehicle {
IsCar (x)
HasCarPosition (x, position)
HasCarSpeed(x, speed)

HasCarAcceleration (x, acceleration)

category RailWaySys {

category WaterWaySys {
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M F A
(BRI B3R)

AZIBIE XA E 7 451

A1 RTIEIENHETE AN

a) 8 % AL B
Rulel CARZS R B >
OverspeedVehicle(x, t) :— IsCar(x,v) A HasSpeed(x,v) /A HasRoadType(r, Urban) A 0
n(v,r) A GreaterThan(v, 30).
TER T E % o B I 30 km/h B ZERAE R R EOIRES .
Rule2 <47 Jyfit & >
MustStop (v, t) :— Approaching (v, SignalizedIntersection, t) /A SignalColor(t, red)
TR B AT 5 1T % 1 HALAT s o 445 2R
Rule3 <At 2 Hk 2 A >
HasRightOfWay (v1,v2) :— IsEmergencyVehicle(x1) /A ~IsEmergencyVehicle(x2) /\ Confl
ictAtJunction(x1, x2, t)
BEEME IR 2 WL B b R A e AT AL,
Ruled < SRRV MN>
SchoolBus (x) :— CanStop InMovingTraffic(x) /\ LetAllStop (x)
2 1 SRS T % A5 A O Al R LA R 58 Ak
Ruleb <y #f 2 AL >
HasPriority (x1, x2) :— ArrivalAtMerge(x1,tl) A ArrivalAtMerge(x2,t2) A LessThan(t
1,t2) ;
B I s 2 Bk RN e 1B AT L.
Rule6 <% [l 32 8 HL >
TailgatingWarning (x2, t) :— IsBehind(x2, x1) /\ DistanceBetween(x1, x2,d,t) /A LessTh
an(d, SafeDistance(x1, v, t))
J& 25 T4 TR R /N T 22 A R 2R R B R B R E
Rule? <P 7l Hf 2 AL >
ShouldCreateGap (x1, x2,t) :— RequestLaneChange(x1, Left,t) /A HasSpace(x2,t) A Flas
hLight (x1, t)
TG R A AR TE N BRAT O, A8 & 2 8 B 1kt A 1]

Rule8 < K& #0L DU >
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I1legalShoulderUseWarning (x, t) :— Occupied(x, HardShoulder, t) A ~IsEmergency (x) A

—IsBreakdown (x)

b) L K 7 4
Rulel <HR A IR AU >
CriticalFaultStatus(y, t) :— IsSegmentA(y) A SignalFailure(y,t) /A TrackOccupied(y,
t)
B X BUE T bR B IR ) T B ORIR A .
Rule2 <AT Jyfih & FiL I >
ActivateBarrier(y, t) :— IsTrain(x) /\ IsCrossing (y) /\ Approaching (x,y,d,t) /A Les
sThan (d, 500)
FIZERRIE O 500 KB il A A AT BT
Rule3  <AIL 5 2 HE 2R >
YieldPriority (x2,x1) :— IsTrain(xl) A IsTrain(x2) A HighSpeedRail(x1) A Freight
Rail(x2) A SharedTrack(x1, x2, t)
% BOIRAT Bt vh IR A8 4 AT mE A
Ruled <iff LR AP &R
MaintenanceActivity (x) :- IsTrain(x) /A ImposesSpeedRestriction(x, 40) /\RequiresSaf
etyZone (x, 50)
HEAE TG B B IE X B il 2 40km/h FRIE K& 50 KZ4[X .,
Rules <IN F 3 2RI >
DispatchNext (x1, x2,t) :— IsTrain(xl) A IsTrain(x2) A IsStation(y) /\ ArrivalAtSt
ation(x1,y,tl) A ArrivalAtStation(x2,y,t2) A LessThan(tl, t2).
2 B B AR S I B K
Rule6 <73 [a] 3% 45 #L 0 >
MaintainHeadway (x1,x2,t) :— IsTrain(xl) A IsTrain(x2) A SameLine(xl,x2) /A Dista
nceBetween(x1, x2,d, t) /A GreaterThan(d, MinSafeHeadway) .
[ — PA 2 [X. A 1 471 3 3 42 41 20 K ol i AU
Rule? <Py [F] 32 2 L >
ApproveRerouting (x, Platform2, t) :— IsTrain(x) A IsPlatform(y) /\ RequestPlatformC
hange(x, y, t) /\ AvailableCapacity (v, t)
F 24 SR AR Bl 5 H2 B e I A v AT U
Rule8 <5 hi A I LI >

OverspeedWarning (x,t)] :— IsTrain(x) /\ IsSection(y) /\ DetectedSpeed(x,v,t) A Ma
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xAllowed(y, Vmax) /\ GreaterThan(v, Vmax+10%)
0 28] 3k PS8 5 DX B PR 1 0% N i e 3 7
¢) Kz N 7R
Rulel <R H 70 >
OverdraftVessel(x,t) :— IsVessel(x) A IsWaterWay (w) /\ HasVesselSpeed(x,v) A Gre
aterThan (v, LimitSpeed(w)) A On(v, w)
S R A A A R e BRI R ) D e S AT
Rule2 <AT g fil Az LU >
ActivateWarningSignal (x, t) :— IsVessel(x) A IsPortEntry (y) A Near(x,y,500m,t) A
HasWeatherWarning (y, Storm)
TR DN 1 AR AR KB TUE I, B E S
Rule3  <AIL 5 2% HE 2R >
HasNavigationalPriority (x1,x2) :— IsVessel(x1l) A IsVessel(x2) /\ IsLargeVessel (x1)
A IsSmallVessel(x1) A ConflictAtWaterway (x1,x2,t)
R W ASE A A 5 /0 TR A A AE AT b SR I A S AT AL .
Ruled <iff LRAY N>
IsVLCC(x) :— IsVessel(x) /A RequiresTugEscort(x) /A ImposesTrafficSeparation(x)
A E N R ¢ TR 7 M “ gl EMIE S B R 7 PR, WIATHERH N IsVLCC (i
gD Kol
Rules <IN $fE 2 R >
MustExecuteHoldingPattern(x, t) :— IsVessel(x) A IsPort(y) A ETA(x, y, etatime)
A TidalWindow(y, starttime, endtime) /\ NotWithin(etatime, starttime, endtime)
T vt 210 I B AN E W% B N SRR AT A R A Ao
Rule6 <7 [A] 32 48 #L U >
SinglePassageRequired(y, t) :— IsVessel(x) A IsWaterWay (y) A InNarrowChannel (x,
y, t) /\ HasVesselWidth(x, widthl) A ChannelWidth(y, width2) /\ LessThan(width2 - widthl,
SafeMargin).
MRS AR BUIE W ATAT, HAWTE S RN T ZaRE, WIS AL % N Z) 25K 5 ) il 47
Rule7 <ty [A] #E 2 K 0>
ExecuteBerthingOperation(x, t) :— IsVessel(x) A IsPort(y) /A ArrivalConfirmed(x, vy,
tl) A TugAssigned(x, tug, t1) A PilotOnboard(x, y,t1) /A WeatherCondition(y, Safe, t1)
YA AL R A B . sl R B CHAL, HHARR KM RERN, PATEBEL.
Rule8 <G5 A6 I KL >

ActivateRescue(x, t) :— IsVessel(x) A Detected(DistressSignal,x,t) /\ Near(x, IncidentA

14
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Mf % B
(BRI B3R)
A2 IBIE W HETE R A5

B.1 XKBIBNHEREIAR

AR B% [X B i 5232 51 4510 JE 5 % 18 9 e AR e B s ), BEAT 2V SOE R AR .

B.2 IEIBXIHIE

a)  WIHEAREAS K

U 55 B A SITINE AN TR BT A R 2k B 5 R A DU R B AR 8 AT T RIS B AR B EE G,

Send by FreightTrainl&FreightTrain2&PassengerTrainl : IsPassengerTrain(PassengerTrain
1), IsFreightTrain(FreightTrainl), IsFreightTrain(FreightTrain2), OnTrack (FreightTrainl,
TrackA), OnTrack(FreightTrain2, TrackB), PlannedRoute (PassengerTrainl, TrackA) Piority (Pa
ssengerTrainl, 1)

Received by ControlCentreTrafficDispaicher : IsPassengerTrain(PassengerTrainl), IsFrei
ghtTrain(FreightTrainl), IsFreightTrain(FreightTrain2), OnTrack(FreightTrainl, TrackA), O
nTrack (FreightTrain2, TrackB), PlannedRoute (PassengerTrainl, TrackA) Piority (PassengerTra
inl, 1) :

G BWAE SR EE AR . FreightTrainl 1E4F &5 FH E#1E TrackA, FreightTrain2 At
F M 28 TrackB, PassengerTrainl )it Xliz 1T 45 & TrackA, PassengerTrainl [T &mm (p
riority=1)

b) ORI 5 U R kSR

Inferred by ControlcentreTraficDispatcher : Conflict (PassengerTrainl, FreightTrainl, T
rackA), Control (FreightTrainl, TransferTo(TrackC))

Send by ControlcentreTraficDispatcher : Control (FreightTrainl, TransferTo(TrackC))

Received by TracksideFauipment : Control (FreightTrainl, TransferTo(TrackC))

AN HAEFLBETZEREHE NS PassengerTrainl 5 FreightTrainl #E TrackA b fE7EIBAT
MO AN (PassengerTrainl tR%6) , B OAERRFEIFRELIFZRE: 8L Freight
Trainl ## 22 HHE TrackC, 5 R,

c) BRAET]H R R

Send by TracksideEquipment : TrackAvailable(TrackC), NoConflict(TrackC), RightSwitchPo

sition(TrackC)

Received by ControlCentreTrafficDispaicher : TrackAvailable(TrackC), NoConflict (Track

16
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C), RightSwitchPosition(TrackC)

B e S A S S 1] BT R A R0 R i TrackC (R s TrackC 25 WM AT Al s a0 8 Hfh 51 42
MR, HRERLTEMKEMRE, RFEAN. XREED O NELT R ATAT RS 724
TRpE .

d) R

Inferred by ControlCentreTrafficDispatcher : LetGo(FreightTrainl, TrackC)

Send by ControlCentreTrafficDispatcher : LetGo(FreightTrainl, TrackC)

Received by FreightTrainl :LetGo(FreightTrainl, TrackC)

E X AEHOE FreightTrainl Tik#EH] 484 : AL FreightTrainl B A TrackC, 5EHK Freigh
tTrainl MIFEZRENAE, MR TrackA. X2 N “THEE R 7 B “SEBrf AT 7 M OCHEFR .

e) EBIEIRE

Send by TracksideEquipment : TrainPosition(PassengerTrainl), TrackAvailable(TrackA), N
oConflict(TrackA), RightSwitchPosition(TrackA)

Received by ControlCentreTrafficDispaicher : TrainPosition(PassengerTrainl), TrackAvai
lable (TrackA), NoConflict(TrackA), RightSwitchPosition(TrackA)

B 5 A SN AN A T ) O RE 0 AR i) PassengerTrainl B4 B AE B AMPUEARS, EHEMA P
assengerTrainl CLA BT ZX B , TrackA FHEMER , BEZ KL IEWENS, RV FreightTrainl #% it
RIEN . XN JE 8Tk EAT VT 4Rt 5k F .

£) BEERVFRI N IX

Inferred by ControlCentreTrafficDispatcher : TrackAPassable (FreightTrainl, TrackA)

Send by ControlCentreTrafficDispatcher : TrackAPassable (FreightTrainl, TrackA)

Received by FreightTrainl : TrackAPassable(FreightTrainl, TrackA)

X AR ORETHIERSA S F N, W FreightTrainl TFi& “HEEEFR 7, Bl FreightTr
ainl A Pt N FFiE 1L TrackA; PassengerTrainl B 430 X 7], FreightTrain2 {f fFAFEE, Ak 2%

o
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Mt & C
CERMEMIRD
RiEIE X HEIEER 5 N A

s 223l 5 3 A2 T SAHEER N H

1 BT HERRE 505 SR B AT 18 5 20
2 - BT IE % AR S AR I S 3h A A S
3 BT FHAFZ N F O T 5 U

4 B ORI AT G AL 5 A AT 9 TR
5 B4 IX B o 5 3t B T TSR A 4

6 B B 4% 2 Gt 1) i SCH R AE 5 ) 20 5 1 i
7 B 42 18] e 5 41 B 5 o 5% A

8 WERL B WIESEH - BUEm A

9 A AT 28 N 5 AT 2 e SR A

10 iz X5 A O 5 00 S BUHE B

11 B T ATSTE SCI 3l 25 KU IR %)

12 P AFEE A Pl [) L5 88 il S S A

18




T/1TS 0293. 4-2025

H I R B T 7l BBk B
b it
BERAXBERE XBEXRTEE ¥ 4 B9 #HEER
T/ITS 0293.4-2025

H

b T vE X P k% 8 5 100088)
[ A 2 e M IBE B ED
M hk . http://www. c— its. org. cn

2025 £ 11 A —M 2025 4 11 A —IKER


http://www.c-its.org

	前    言
	1 范围
	2 规范性引用文件
	3 术语和定义
	4 缩略语
	5 交通语义推理结构
	6 交通语义知识表示
	6.1 交通语义知识表示流程
	6.2 交通语义知识库构建

	7 交通语义推理规则
	7.1 交通语义推理规则结构模式
	7.2 交通语义推理规则表示格式
	7.3 交通语义推理规则编写要求
	7.4 交通语义推理规则分类
	序号
	交通推理规则
	内容
	交通状态识别规则
	交通状态识别规则用于从原始感知数据中识别出交通系统当前状态，例如交通主体的位置、速度、信号状态等
	交通行为触发规则
	交通行为触发规则用于基于当前交通状态条件，触发相应的交通行为或系统响应，如紧急刹车。
	交通优先级推理规则
	交通语义关系扩展规则
	用于对交通概念之间的语义关系进行扩展或补全，如“紧急车辆 ”隐含“可越过红灯 ”。
	交通时序推理规则
	交通空间逻辑规则
	交通协同推理规则
	交通异常检测规则


	8 交通语义推理引擎
	8.1 交通语义推理引擎结构
	8.2 交通语义知识库管理器
	8.3 交通语义推理器
	8.3.1 交通语义推理机制
	8.3.2 交通语义推理流程

	8.5 交通语义知识规则库更新

	附  录  A
	（资料性附录）
	交通语义规则库示例
	A.1  交通语义推理规则

	附  录  B
	（资料性附录）
	交通语义推理示例
	B.1  交通语义推理场景
	B.2  交通语义推理

	交通语义推理应用

