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Design of intelligent auxiliary driving system for underground horizontal

drift personnel car
WANG Shenglong!, JIANG Qi?, ZHANG Huacheng', LI Mingyuan', LI Zhiwei'
(1.Zhujidong Coal Mine, Huainan Mining (Group) Co., Ltd., Huainan 232087, Anhui, China;
2.Huaibei Xiangtai Technology Co., Ltd, Huaibei 235047, Anhui, China)

Abstract: An intelligent assisted-driving system for personnel carriers in mine drifts is proposed to
address safety-assurance deficiencies. By analyzing accident cases, the needs in environmental
perception, risk-warning classification, and intervention-measure classification are clarified. The
system is designed with three layers: environmental perception, control decision-making, and
system coordination. Using multi-sensor fusion and other technologies, it enables real-time
monitoring and risk assessment of the vehicle’s surroundings. With features like multi-sensor
fusion, redundant control, and multi-modal human-computer interaction, this system has been tested
at the Zhujidong Coal Mine. Results show it can enhance driving safety and reduce accident risks.
Key Words: underground horizontal drift personnel car; intelligence; auxiliary driving; accident
prevention

PR N BN E A SET, E
BOE T RN IR A AR
fid, FHF@iEn I TN i mn &I
fReR M ee, AL s N G 2 A
W AR, TR ZREWRRY, W
A 145 3 N 45 7E 22 4= R [ 7 THI IS A7 1R 5%
LR Bltn, 2021 £ELTEE TR R A
—RiEfr i, G 1 AT, BEES
Grik 206.48 Jiot, i T 5 RAIA%Z
A JRVJSE S5 2 U 7 T R 2k . S, 2024
VLV E BT RN —EE KELEEF
M, g 3 NIEBXE, BEAZATEK 418 71
TG, 2 B AR I B T A R SR %
SARfE. A, 2023 FEHINE TIEY 2%
PR AR R — RO KR, &R 16 A

WETD, 3 NZAh, HIEATEK 4233.82 7
TG, MR T HBI BN EEE. Rtz
Gb, DA RPN G BAR BRI B 5
EonpEAEm, L ERORE R, EE
RORERIEAD, REZHHT, XL E
RARBE, oL RS A R 25 .
BRI, AN XU T Bk i A 2
A7 Db FERIF T BRI RS 1 T T4 Tt

MET, B R TR O/ ZM
M, ARRZ M E T3 TAE e e, Xt
THETH 0 B Re A K T 2 5 b 7E b i
Bl, I8/ RyE I TP N T 3%
Ao NT R ERFER TR E, A
PRSI T RS T4 R AT Bt T A B
K, HSETAER N LM 22 REKT, 8



L REAT BB, ORIETHEAN RGN %
é;

o

B

| FERANERFBATH RS T RS

LA HT 2020 SELUR G 47 2
ARG, BT BTN FN 7 A
BhaER, WK 1 fiR. ZEHBREF T
ZHREZEM, FEEFSINE: R
R 51.1% BEEW G 61.7%. #1E
Rigkd 23.4%. LAEBEBRBE 14.9%
&, WIS M, 2% BB E I
SEONIR RGBT R R 4 T R
SR By g ) 75 2R 4

30
25

29
24
20
15 I
10 7
5 i =
0

R IR PSR S (4 F A R o
K1 FHRUE A

1.1 SRR TR

FLHrR ARSI : 7R, LTk
FE S W &S OGS B, MR (B
BHFEY , HMRHNREE R 1.0%E, &R
R % B 6 ) R Gl A B AR A i, RS
SEBRIEE . Rk, NN & AT
SEM LI DA A% (PR BRI S, BL
(E7E BT B R AR B SR R A5 1Al . B
N

KRMMERM: —BRAEKRK, WE
SORGEY B, R L R N B A
SR, B FMEEE BA mR. mi.
SRR LS S S U R TR A P
AL P VR R PR 5T, B — A W T B A A A DA
HERRR B K R MRS, [RIUL R a8 A 2 M
WTFB, Wb 0 55 % 338 R 5 7 I 5 4%
SRS, DARE A ) o] S

Bt SR A I . PR A S
E S FAT M s, nRemilG 2 fhRE
RO, GlanoE W, SEPE. m pE
TP o X LR AROIR B 22 7 B TP R4 1)
EFEtr, EEHEBEEMEELA G AE
i 22 A6l TRt A TE R A 1 A i A
RE 05 S I R DT TE I 22 A B i, AT SR X

A R TR AN i
1.2 RS 7R 7R

BT T E RSB X,
A 5 — A A T LR 40 04 43 0 T AL ) A
HIE, JFH, RETE RS TS LA A
RGEHERD, T R4 T =A%) 22 A R
&

Bl an, TR RGBS, 4T
1.0%% 1.5%2 (a0}, fil K —HiE, R4
T IR B S I AR, FEEBCR
EV e DX B ok T S5 T 7 M A s A B TR B
RS 1.5%, W7 B fid ke — 2% T,
UEBT R T RSN, RS E BRI A
S, A 0 K IR R RS T
TR — T m & 3.0% B0k I 21 B
K REMZEFRZEN, R0 il K &
ERN I = BT, [ B R S B,
F RTS8 ) 2 A 7 Al
B, B O R A

FI, S8 R TCEENHE, IRTI
A D I Y A T o T T M 4 v 0 A
WA T H5ANRENRGE D), TR H
AR AN RALE, 18 0 B .
HRSMETRR RRED), m g Ty
JA BhARTE R S fe R AT RE
515N 2 A
1.3 TS R T/ XK

PR T 20 501 v AR, 24 RS0
mBERI R, ORIETERE S 2 A%
1, SHXRGEE), Lo & T Wit
Jiti, AT DA AL TN A T T it

WA : M RGR I BRI R fE
WS, R R B BR T A . O T H R
BERG YIRS, H Bl R R fE A, BRI
W FIRECSIAH KL RS, WA FHIE KR
Gu, ARAELHTIREE R RIE RS, DR
L. s, S RSED), HIhRE
HROBH 7 1) AR, D 2 ik R L U b A
¥,

AR B 2 RSk B E A e
B, W Bl k. KREMZE . HESH
&, MR E2mB, AEEW. Fr
ERBN KK KRG, HBKKER, Mt
MEEFORIEESES, HwEFRFE



&, 1 REERSE

AR ARG 2 AR L S L
A, SEI M AT T, U BE
Wi i ARG 5E RCIR L. — BRI
BEAGA, LRIV R R R A, R AR ARAT
BT R, HEARERE . PUER
EPESER R . R AAT, Wk
Kamlsh. [Fn S50 R8s, R
RS ST
2 PERRAEERUEBTERASRL

Nary
FERG R AT LAl b, SR 2
Jim RGBTSR, SRR 75K

B P RER E ARG R =5

.
F BRfEaE B E B/ IBE
E ’rw,.s.,- .
&

"

* ZE#RECU

®
5 OB
&

R Rk BAEL =R
’ ‘l‘.' Eii
RS AU
K 2 RGRARGERY

(1) FREEEA

R E T T WGk A
BERAGL . WOLHIA, ZRKPEEIL, BHE
BEARIRES . ASRAE B3 DL RS & T
(IMU) 252 RBUMLIRES . @ 24 B
ARG HR, RG0S S I 255 A A
i, SEELThRE ARG A . TE 0 5
Wl AT N5 BRAR TR . M 25 R 5 DA
JS R BEAG 21, JhAl, RGE T
Ty RED, JFenli— 5 N R L &
. RS REE . RIS A NAE
TN A% Sk DL AR A AR R s B, T
ZEAPARAS I DU RN 3 GUIR A A o

(2) sk

RGCK XT38 0 (ECU) 22
H, W&FR ECU A& ECU, HWiffis

Hl S T SR AR . YRR RS
BT 2R R, 46
5, dHHEMN BRI (a3
BRSNS 2 20 %), SER)
AR ATIEAT T R, A SRR Bl B S )
MEER R 17T AEEYuEE 2 B
P PSR EE R AT B R 5 e 2R e
I8 BB R e SR 5 4 o gz i R R
Bz, SERMERUA R A B (B an S pk
MR BORUE ), 35 Uk sh 25 1 R AT
W, PRBEEFE S 0 PR N 24
BT,

(3) ARG WFE

RGN A& = TEREAE i o0, LR d sk
FERRISAT OB R, A% AR R AR 3R
BERE. BHRERLS . FTmE &
e B S0, X B SRR AR A S IS
17, HRFEEA N R ACHN S MO 52 4t
Wl . R AR A E B, RGX
ALK . ECU. #7225 B & b AT
G, SERTIRINAEITIRE, B
S I 5 o AR, [ B S R o L RN T
REEHSH. I, REREETHUK
WA 2R I TC R IE S e T, SCRFS HoAh %
& AE B AL A R TAE
3XRBTRERIT ST
30 ZEfBET RS

B, A IEIE GB3836.1-2021 (%
JEVERRES 56 1 #65r: W@ AERY K&
GB3836.4-2021 (MRIEMEEE 25 4 #1457
AR ) brdE, B3 Ex ib 1IC T4
HBTEAE . [FIN, 3& B -40°C~+70°C ]
IR, fEK 2 60kPa~130kPa 1)< %,
%%i?tﬁ9meMQf [ e
AN AS MM B, R I B R R
18%~23% % 4= X [A] I} H 31 J3 sl AR AL -
It HAHUEE /B TEC 61373 TAAE, A&
%2 5Grms FENLHR BN A 50g ML

Fok, R R AP . 6
Bl & 24V/48V/127V = R4 A[ i E 7 Bk,
TREE1%FEEAG B . A% CAN B2l (5
Hs RHASZ#E0 R ERE: —X
( MOSFET HL 1 1% Wbt 2% , W B B [A]
<100us) ~ 2% (HEARFFIEEER) . =%



(VLR a8) 5 SERRAE L IR I o
(IMD) , SRS I 1E 67 AR X 1 466 2% [ 47t
CHRE>100kQ/V) , Tl H A .
32 ZHEBHRBRBATF RS

ZHRERBIRINF RA R T HRANE
FREALSH BhAT I RS B Ay, B E
T Z RSt AR AR ER, DASEIIN A
JE PRS2 A AT . RS HE RO . AR D A5 1)
% PR R AR IR AR 2 7 IR, SO L HME,
W AR RAB AR, RGAENE SRR
W EAENFEEEL, BEESY)
PRI T B R AT N IR
PRAZTIM 0 55 R DA R SRR B T A
DS, Ay Ja S R RS PP A A e 5 B2 41 1
(A S HF

HAh, ZTF RGE B BRI R,
TR 7Y O . 58 al AR PE SZ bR 75 SR AN
MR, P BAIRIMERS . K
FEIRDS . IR FEAL RS . A NN 3545
3k VAR A i AARAE AR B S5, DS
PR R GRS N, #—PFEER
SR AIThRe, FETHH X AL S R IR
B3 (0038 7 1 AN 6 g

ZHREH BRI T REWME, HF
F I N L REAL GBI AT B ER AL T IR Sy
Fnd, i A R M RN ] T PA B AR
1, K RIVETE ) %Al i, NIESEM
2 i e RN P Tt 4 Ak T SE AR
33 N BEFEH

SETAZYA, B T AN B,
A DLRN S8 AT T 42 2 Ml 185 57 FH % % 45
L L, BEME 2 LI Hh PR AL & TS B .

RAESRUBITERSE

& BEESE | %
Wi " RESE | -
3 EMRE | 0.24
WERE O

EARE O

MEEKE O

BEEXE

BER @

/ EZZa

3 W S
4 RGHF AL S

MRS R GRS ARSI .
(1) ZALREMAE A
AR E TR ZAR RGO HL

Rz —, i i () 5] 20 R0 2 ) A vk BV
PRk A 3 = 5, MRS T, &
ERENAERYE . 2 A% B AL A VA AR 16 SE T
BEOHAE, PR R R R AR . 5
2 R0 75 R 22 e T B B A — Bk .
ZRE RS B R S, (F18 RGeS
ELIGAEAURN 7, S AR A U 1) 4 A A A
CIETS

(2) TuREHIEIT

T ARUE R G AE s 2% A4 T i AR E 1
AR EEE, REUCRA T ICREHIRI. K
X ECU (HLF#fil o) 224, FRES
MG RGAHE IS, Fistr. EwE
BN, ERFANTFTPATIEGULS, WA
PEAG . BRI, FERESISE. —HER
gL, &0 RGeS SR, R
ERGYIREAZRM, &5 T RANIEH
Re 1A RE

(3) ZHEANAZH

ZEREEANINZHRER RGN — K%
ML B R T RSN E HE SRR
INFSSLR LRy Wl s =TV i)
R . BRSNS RoR kA
PRER . SRR, KM EREER,
H S5 HE T2 A M B B sh, (25 3 5O
P& A ELUL T e S IR 250 R0 RS e it o T )
T T OB I R R Sk b R A E AR R
L, RIS T, RUEE B AL
RGN L
5 &5

A H ST A 9 N B B REAL Bl B AT
WRG, AR N ERIET
LAV . % R G I A R 5 PR B R
DA T DA Je 2 3l T TS5 2 3005 1) 2 4
AR R, LT PR N EITH
AR R b 2 R Har, O4rxk
LRI I N R N8 T 5 7t
o TAE, R HE N Rigk. B
LI RR LSS Z R 5 T T T 20
Ik, e R B Rgieirfae. %
REMTE, ZEMMT 2 aNaR T BER
Ft, AR T FEHOAR. N2, K4k
SEHE)SOEVE R, T TR EME N R SRR
U2 A AR



SR

[1]

[6]

[7]

(8]

[9]

X358, 220 B Be AL AR BR AL Ll LI
76 B R Bk g s 8T I Bl
,2024,52(05):49-54.

e 2R ity A IS AL I BT Bk 32 1) &R
Guit L[4 1L HLIE,2025,53(04):67-70.
By, w e B, T
YOLOvV8m-PSC 1] §& K JEA™ fa [ 25 f
1T NI & 48 [J/OL). 1 3% 24 ] ,1-
12[2025-04-25].https://doi.org/10.13225/
j-cnki.jces.2024.1310.

gk HS. 23 A1 OO F Bk I 5 S A
E N 53 N ) IR R A o= 7
{#,2024,51(05):112-118.

FROCBL B AR AR AR 4, 55 0 S 4
S22 e S B 1 B 1 R A T 1
14,2020,41(01):34-37.

55, 05T FDH 0 Fl & 5L
W T AL N B B B /)N 22 4 1 B 4 o)
[J]. 7P E R 2024,50(S1):21-27.

T, E A AR MR E &
2 A B [J] AT B HL,2020,41(02):92-
95.

R AR T RN B 2R RE
L/ A i ol A VI B R =
1£,2024,(04):211-212+214.

BY RIS o N\ 3 B R A &R
SGu[J]. REVRE AR 5 HE,2021,46(01):180-
182.

[10] #h¥F. SREERH T ELAL LR N &

gt/ B & R [ B AR AT
Ak,2019,35(11):186-188+197.



