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Application of intelligent robot in tunnel safety early warning
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Abstract : In recent years, with the continuous improvement of China's national strength and science and technology, the application of
TEM and 3D laser scanner in various fields is more and more extensive,the traditional manual transient electromagnetic instrument water
detection and monitoring measurement work needs to be carried out separately, the operation time is long, the efficiency is slow, and the data
collection needs professional personnel for analysis; the use of intelligent robot operation only needs one person to operate, the detection
accuracy is more accurate, the use of intelligent robot for monitoring measurement, greatly improves the construction efficiency, saves

manual labor.
KRR A7 A ALB A B AR K = el A RS
Keywords : Intelligent robot ; Transient electromagnetic water exploration ; Three dimensional laser scanning

DOI: 10.12346/etr.v3i4.3273
—.3|5

WAL AT SR S T 5 L5 7K I3 A
RBAIRI , 4RO T LIS TUBR & et IR
RSB 12 BT SO R T T 2 Rk
RO AT S OB R S TR e
S R B I e LSOt IR A
AL TR T4 R SR S A T R

PRI, 77 s BB HG 22 TV ESARNS RN, W IS AR R I
I, A SR DR R A SR Y B S WS SIS DU M AR T
B, ARIT RS M M BRI 7 B E rp rT LR 2% |
B FRAEMTS TSR A% BT 2 A — o #20e . RS A
Ho i BRI A AT RER S5 05 75, AERRIE IR K T T 2
R AL INRIRI KA B A i 2 5 D7 AT TR T , R4
B AR R (SR K SE b N DR T4RAE SRR RS, L

1), TR BRE SRS, SO K i E e 2 LB IRERIN R i FEOR AT K 4 R A, AREMR
DL Bt B s . I SRR 4 T
Z.ITIEHR = . FMAER

(— )B# =R R 7k

AN THEIE RN NEFELSE T 2-3m Lk, 15
R AR PR R B L SR A SN B F- RIS 100 K TE R
W=z Bl T B EM UK IR, MLas ARTBEAAEAER H 5

MRIFERR I 27 o T 52 %, R R S XL FLA L i
DR CETE A, Bk 3 SRR p, EiEE
RIZK 19.2 77 myd(2BR) , AR AIAZK 2.89 7 m¥d, BE
=Ry N GRS IR TN VSR X6 27 i i

FAE, A t— 2B (RIERRIETE T4, B AT TR AT i 1 &
I TAER Y E R (RGeS A E S AT A —E

VB ILLIE FRE (WA R & 5 At , DL
- TR T 1A B, 735 RE) L 450 Ti 1A, &

(MEZ BN IBREITT(1997~), 5, Nk, RINEED A BB TR2D, ARl 38 (1989~), 5,50, LTSI, BNE T2, €8,

12



2021 £F 4 #3-2021 &£ 4 B

A | 22.5°75 100 KI5 TA) RHA T 22.5° KM 75 1A RHE T
45° AR TR o J TMIARTE FEOAEIAI-60°~60° , 3T IH 78 o
FHA 120°), SLIIZACEE 2 HaCRE TR, TAETRE
20 ehZeds, VRl e E BRIk S Bl LEE R
VB o i BAE R R A n ] LRSS T 7K IR A
O, TR TR S, G 587K\ RIEFFF LR
Ao
(Z)=#Rpe A iEEgn
1.9k Ko R 4R

= BOC R TS, FR=TKiZE I,
HIRSEA IR, I Euh SORBF AR T AP, B
B PR AL B O 2 0] M BRI A, At 2 TR AR ER 2 T B
P2 (PRYEARTEE 34 >, BRIEPI IS AJ 70 1%, ™ EAAE R — A
%, DB R BB R TCIR ) o AREEER N 057 A 3R Rk , mT ]
TEAERKRIERE NS L
2 BB

SCENE Hdab B i a] LLSCBL (X s R B J5ha Bidmny
RIS, JFSH A5 =07 A AR AT DL B ssde A =X,
W AR R Z R AR E S, A R A 2 TS
PR FERRIE i = 5008 , SRR 30m 7245, 2R 88 3 uhidids,
FEIN 25 3 ph/eds, b Sl 2 (AR eI R AR IR IR E L
s REREIREEAE 2.2mm . FHEDHE R 25 AR A E =
I BB AR IR K
K &/ 2

RIS BEER HRAO AR, A ER T B R E e =
Helhel, TR BRI R EAERR B R BTk = A hkiE
FORRIAL . TR IEFSBE A % 52 LG FI A 3DReshaper %4
PEALTRER PR BRIE R IZ B TR AT - TeR IR HESE
ZJE SN R =B AR IR A, a5 — B &
et a1 X0 BT =4BotafiiEas
3, BOE R S BB AR 2 T (e N (BE
EPRIRESE) FTLASE FOREAE R ap P BT G AR T
Eo W FEFT RN S EIRTER 2 JEHIEIR M RBRSERK
PUGRBR SRR A, EA TSR e R A AR
T, BRG] L EuE 5 _E— AR ke
RSO AR, (3 3D Reshaper B HRER 8 A1 4k
fETRREH/RIZ AT LB B . B =4 s EDUR I

ok, W EI7HE IR A AR S, (R E ] LIk E ki DR iE
B G AR S, RIZE IR B ML SR T E S0
dxf K83 RN E R S A E— TR E, BT HTRtEE
AR SRR IR E AN FIEE , B R X S AT
E2 ., 81t 3D Reshaper $EANIRER A v LS HHIS SI0%E F
ESASTEABN, a1 R DGR DXF A& E kel sl
TORE . RTARIETS K T H A RARRIKIE 4 EL T S DXF #%
AEERDIRE TS0 PDF #52,
M. 458
B IE BT REN Lo N2 T A 5 B H i AR e AR K
AGFN= O R RS ARG S R, B BiTHAOK
ARG T TR AR LR SO 8 E - T R 5 KR e T
BRI AN R IRAERE , B HLES N B ShREHT TR 7 7K iR
SAEOUAE, THHE RN G 25 R BO A , 8
TR BB & A 5 Bl — 4 ORI IR R i3 =
HEFOCHR N, BT = B0 ORI BOL R = 5B/
AR PR A T4 S, FOWL MRS SR R B H T & 2 ]
WHEINZ B A, B Bl LR PG, i
X W PSR A AT ] St 22 B T S O AR AR (B A s
ASTEAE , [ It RERT R 18 B RAZ #7204, B ML s AAE=2
INZE i 1 [ 52 s N B R 2208 B (BN SR ) 7T LAR S
T8 A [FIBARFERR N, TR 8 T i 5 & 7K X
BT E B G RTZRN , HH2 TR ECHE e 28 Je v K S
KA, BRIRPRETE L2 4 Hlas AR/l SRAEdt AT B sk
BHEREE, 2T N LI HRE, IRIRERE S, % T AT
PRI N A PRI 25 50 £ B R T s M RS B o 181 =4k
BOCER S OSBRIE P T4 5 AR 4T AR N T
5 A —/MKr s S R R e, B AT SE RS A,
TIHZIAR SN AT KAz R, s IHEE T T2, %
IRIZEAL AT DN AR, PRATE A SRR R R 2K o
S0
[1 ZFKFE. BRE=4E SRR S TENT (1] 2w,
2015(06):75-78.
[2] AR, AR T & K ORI BE AR H R M A AR AFF5E D]
LRI T RKH,2014.
[3] SEAUE. = 4O RORIEN & IR R [D] R LR
2007.

13



