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Intelligent Equipment Coordination in Tunnel Emergency Command System

Gong Xin
Guangdong Road and Bridge Construction Development Co., Ltd., China Guangdong Guangzhou 510630

Abstract: This paper focuses on the need to improve the efficiency of tunnel emergency command, concentrating on the
core issues of intelligent equipment collaboration, and systematically reviews the functions and application boundaries of
perception, control, and rescue-oriented intelligent equipment in tunnel emergency scenarios. By analyzing the collaborative
requirements of typical emergency situations such as fires, traffic accidents, and structural collapses, it proposes a three-
layer collaborative architecture consisting of a monitoring center, regional nodes, and equipment terminals, develops key
technologies including multi-source data fusion, 5G-LoRa hybrid communication, and Al task scheduling, and designs three
major collaborative mechanisms: task allocation, information interaction, and conflict resolution. By combining MATLAB/
Simulink simulations with field validation experiments, it establishes an intelligent equipment collaboration system covering
the entire process from perception to decision-making and execution, which can reduce tunnel emergency response time to
under five minutes, improve hazard identification accuracy to over 95%, and achieve a data sharing rate exceeding 90%. This
effectively addresses issues such as information delays, dispersed equipment, and resource waste in traditional emergency
command, providing a technical framework and practical path for ensuring tunnel traffic safety.

Keywords: Tunnel emergency command; Intelligent equipment coordination; Multi-source data integration

03| b, BERIHREE . RRORSURE TR Ak
BEEIE A SRR, ALK, T NG SRR, FAuETSNET) H”P«Wﬁﬁﬂ%J

AL EBATANE, REAKSHEMEREREDE 4 a8, BARERS ARG SRR, Mkl

TN, WEKEAERGEE R R, (ERERR  SiRa R,

KPR, B8k, Sl SRS 1 RN 2R RS

FOHEOE R AR TR, (FEKEUE . %EW 1.1 REGERSEN

RISV, BH S 5 ML ERL, SR A RS BN S S RGN, Bt

BCORA, b, BOEAE, SOUSASREES . (T5 b, BT, BROEE TR, SRR

BN . S EIERNINIR, PP R AR A 50% L, TERRER, SRt ORI, SRR . Y

H

28



ARZBEAAR 7545

ISSN: 2661-3697(Print); 2661-3700(Online)

S 5 SE, sT BRI 2R,
IR IS AEARAW . R 5G+LoRa+ AT
RBEHE, 56 ESEWN. LoRa EIRINEEERES . L4t
TAZDEHRTE , MRARPRIE(E 5 TR, RS 2
ek, RGNS (EHESk . IRIAMGRRES ) |« I8 (5
SR, BXEE) KRS (Blgs A TANL) , f&rh
OFEASERIEI . R . ROBES . —Filmd SR REL
I8 — M EEDE — HhOoksR — te4& 0" SSBIA ,
PREER 2L E B
1.2 R TIERTE

A5 TIRFAED N IEF BT SR 2RERZE, BER
REE — (B — 4hFE - BUTIER. BB, B
£ 10 BREREINEETE, & 56+ T BEMNE LEE
WL BRI TERR 55 2 R B AR T, A
MENREERT . WS RE R, ZRIfE KR, [
FHEEMHESASLIRE RN, AR TR ATt S
T84, BT AR, MSURELLKR A FEE% 10 BN
PEKIEEIEH B, B0 1 SN BT B S BRI K
ROTESHE, BahERTE—N 2R, BXEE
FEIAHEE . BaEPLes A TRSEBEMNE P RS
SR, PUTERET, HLES ASEINEIE A KETE, 08
AIERERRS, HE KB EYHRERER, HEEE
EFEIY . TRE RSB,
1.3 REEREREHRIIER

AOERRE L AN R . TR ST, OE
RERE=TH: —&LARNTIEM, W23 thE
BB, G, ZBIRES, e A TEREX, W
EAN L RS A SRR E EE R VAR, AT 3 R
M, “RBELE R, RIS 1 s
BEWNE, KEHOEHIER MR, i AREEd A
SRR E RS PR, Bk REE ZRNALE
B, MASRR AT 5 N TEREE RIS, Bfha
6% 60% PRI E], R OEALBEIRIRRD, /D RAE A B
ZHENE, RAPRERERARG T S5 @hlrigk, Ak
L A LR
2RENRIEERGEHNERES
21 Baek®& L E5RE

AR (FARKRE, MOTIRER SCiHHiERE
EINE SR, SRR RS, Horh s s
BEIR M 1080P 23 HE + (RIRE (< 0.01Lux) #it,
TR E AR R IAGE, Al B AR S R R AR,

NERETR B RS , haee ok SR RS
MI=FEE —20°C~800°C, HEREE +0.5°C, £ 200 KBE 1
A, SCR R IR ERE 5= SRS AR AN
< 1 Fb, WERNTERE 0~50mg/m®, FEFRES 37 Bk A 71
B SREIEERRE COL NO, ZHESIR, #E ThE
HIAL, BEE £5%, BEpRARHRE; BEhERERCRThR
EER RN, WEVEHE o~10g, HHHIRILAER . &
FISHERTORUINE S, ISR AR . 258
51 ERRE, MRIEN 2FeSHuRmaL . N2 EAR RS E R
£ 50 AKEBE 14, BE = 500lux, THEALET ST,
KORITRI TS, REERAE T 18 XA o TR
KWL, U 0~15m/s 7T, KIERHIAG 1 5N TR R A
CIATH AHEE ) WD RIRE R s LBESEEREET
BRE A SRR, R/ W/ B AN,
KPS A LGS FEHO5IS, BERZEmim A
G BoERSEE. BRNAGENPITTE, REALKIE
5775 . BAENLAE NI TR 1.5m/s, S2fii= 2
INIE, FEEHUEE (K = 5kg) SAaIRN, ]k
300 BHRE, KORIHE JOKES KK . SFHBRE T g R A
G EANEMT= 30 5380, FEEETEERGCLSRIERIL,
TR Z kG . PR IEESaits, BEafdr A\t
NG s A= anERURNIFEES = 20 K, AR AIH]
A ARAE, BHEINLES NS HEE AR A 5L
2.2 ARIEEER & TIERIE

EiE Ak OB EGCREE - F 50T -
BEERSEIIhEE . SekffdiRE =t ES, 4 CMOS
EBR G FARA RIS S NE ISP O HE S
B (WERTHERE O LR ), AR R s
5G BUCAFIRE, FFIEIGEERE 30 Il / RO RS G 2 R
L ARG, (GRESTTEIRZL MRS, b
AR RE, AIFEREFIREIKIE S NRAGIE . $AEHL
wA RITE TSN - BE - (ST RFKEE. BER
WU BOCE R RAEIGE, ST CFME RS HA]
AR TGS BRSO R IR, kel R
I ERRRT, W RPRCR I TR AR s AU e R
RREALEREY, i@ s DR s e A AR, S8R
BOR ks . TR A ESE: e NEERS
FAEEEG, HRAMROEL. MHRES, SR EER
HEARGE, RPEEERC,
2.3 HeeR B EREN 2 ALK

E SN 2P 5, FoREHIE . 78 TunnelSync

29



MRTBHAGE 7541

ISSN: 2661-3697(Print); 2661-3700(Online)

AGEES TGRS L . RdEVLEE A, TERRIE K I SCEL
2 5N K EGLSHLES M ; HA T-REC R40K=
OB SR AR, HIEER 0.3 RbPfik AT,
RFARGERCR T E, (BZRERTH—I75, EamFEi
R FENTEL RIGE, BoEshila. mNEanE
B EGCL + A + Dl AR AL, B I RN
[FIRZ 4 4t B 2 ERE R T AL, EaEEds
MEEE RS 4, FERTTUE TLACRS R, (BIErFLE a3 AR
BN B R S B S IR —.
IR FMETRGXERA
3.1 thEE KRS

NS R FRTKOR . RSN TR AR R
A, TEARBEIEREREAMCN R TR, KR
Hh, TR RTERRN — KoK — HEMRVDRIFERS , 2ot A
WL B RS E O KR, HPPLES N FZFHEE XK IR,
RIS R SN I RREE . AR UARIREEE, B
HIRHARAREHIEA; ZEEHnR N, TR
BT — 17 5RdE — IR EE
3.2 KEH AR

WBIERR: FEBREP . SRy R T HERAIER
TR, TS EORE A VIBE NS . 56 HORFF L Hl
EMEERESEREE, MRBRERE S TR,
R RE AT, SERHEHITE SR TR s Wi-Fi HoRA]
VAR S EH (s F B, ST R IRAE R A AR
ZH, WIEBEELES NS RID R RS YA
IBEWTFEAZOE TN, fREEETE . SfRE A
PEfEh i, REZEEE DR A e E LR =T
T, TFREERTEOR, Bimrgkds . F5in=
L, HRERRE N SR A AT, iREE
FERS AW . BURRIE R T &N A R TR
M, RASERE . EREOWTHITELHE L IENIE.
PEICEE,, W AVAHAEIG . PLEs NMERESEEE. A
T RS B TR g — S A i, SRR IR A i
I TP RN R AR RS S, FEBCORAIEL
TERSCHEFE , KA B TR A il DO E 5 B (G s
f) “INSEECEE” FFIEREE, SCHUKRRSHEENL; fER kRl
BE, SINRESSIEE:, WS EROEIEO i,
HIE KA EIERET | RSB RIE N, FREERI 8 o
e, AR ERSEIRILRIRIE. A, TR ERICE
REIRAL, ERCE /N R A LIRS, iR
S th ARSI R & b

30

33 FAMEREHEK

BB S AT AR Bk B A= . — =
BERREMNERT, BENAFENENESEEERK, I
HEAFSE. EXE, ES55HIEX, HAR™ER
iR, WESH—B TS S G0, AEsmEaE
TR ERBS ST, YRR O TR
EERERRE, BENE SR . SR, WA, DR
EpSRrhnhd . B, SRIEREICERERE R Bl Tr] 5§
P, GIAnEREs AL B Pk T o SRR, HLERA
BEIBEESR T 5 RIE, T[URRm &SR, i,
SRy LT FIRE SRR, R 24T ROR AR, 85 .
HURRLS . BRI ARREER, SEETEELE,
S SESURRA TG, VTS AR o S R
U SEBl SRORIAI ZECRE S E R, B RB,
ST ARG B Bk
4 BEe R EthREMSIHIZIT
4.1 thEZMIEIT

SErp ek RO R — N O U A SR
HEREER ARSI, PO SESEBIELE.
(ESHIR . PRSI = RTheE, Sl &ata& HEMINEG
Ml REER, BATEEEHT2RWRTE, &
JEREEEE NERMMESTES . HIUSE TIsHhZER R
PhFRCR S, ATPRSCE S & SR, SHE AT
Rizatpmh (45 BARIIH . SER5RED” s, o
/INEIRETE K R O RILL B . (BRAS AT, i
— BB, B A R GOR R AN, LS SR
BN, O ENE D SEEE DS AR, SR
[FIMERZAER o (Rtl, SR AU EE & B R ERE . N
IR S . TR PR T OMEHI A,
& R By T, B S . PRSI
Flo fBMEEHEEAHRERRD, AIHRIEE S RS
EHMSESNZEER, BEIEESPITRES,
4.2 thEREE AL

P EI SIS (AL TR 45 & DT B S S BRE BT, TR
“PHEINIE - SRR L - WEER” WILHER, fEHE
PYER, WS ESREI A — BB AR AR A, LK
K. PSRN 2R, MARRODFRSER, B0
BRI R . A ERE . SRS
FERFRPT, Tt A LI5S
5 45ig

BEIE N ST A IR, ERHEIREERS B R



REZBRHATRE 7548

ISSN: 2661-3697(Print); 2661-3700(Online)

FESERE, HAZOE T R0 — BEMEs - ERe

MIRERSD, R B BOR DB A e B B ik
Fo MRS S AR DREELL, FIRREA R
TEREHEALE], PR S I N, . FEuEbE
PR BARRIT, WEBR 1 Eaen SfeiErh (E BN |
MEORZf5 i R, BV BRE AR N N R T
AIFEHIRIRORREZ . ARk, FHERRERAT. AL BREROR
MR, BREN 2IREARSORNEETE . BEFRT
Doo (BREARR I TAHURSSELT K, ARSI RSE
2y, SEEDRE, LEORE RS ERN S RE A
R, FRERDEERNE, ATIFRES TS R
EHURIF ARG Z, B 528 o A A A B BE

B R T A
SE -

(1] SRECER, =E4Evr, TUAMSS:. shasPRpkis = gk
R A5 EAEHEI RS ). BURBRERAR, 2021(06).

[2] XBERIT, TREES. HRHKBRE TBM SERHEZE T
Kb THRIEZE[)]. BREiEsL (FhIesg), 2021(11).

EETH: T REEEREEE S =R
H: BREEEQR SN SR SRR TR M 2 DR
& PSR (JT2024]B01)

VEF RIS 2288 (1993.08—) , H, ¥, MWIIEEE
W, AR, TABBRERLLRERAT, B TR,
WFITm: B SRR TR,

31



	隧道应急指挥系统中智能装备协同

