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Rapid Detection Technology of Metro Tunnel
Convergence Deformation Based on Laser Scan-
ning

LIU Xin'gen, XU Minjuan, XING Zhixin

Abstract Based on mobile laser section-scanning
technology, a distance least-square method for multiple
iteration to eliminate noise and a correction method which
combines encoder and high-precision image features for
mileage position is proposed. Through vehicle body angle
dynamic measurement correction compensation system, rapid,
non-contact and digital high precision detection of tunnel
structure section or segment ring convergence deformation is
realized. A mobile metro tunnel structure deformation detection
vehicle is developed with data acquisition and processing
software, which can automatically conduct data analysis. The
research results indicate that when the detection vehicle is
developed with data acquisition and processing software, which
can automatically conduct data analysis. The results of project
tests and practical application indicate that when the detection
vehicle has speed of 5 km/h, and precision of +2 mm, the

mileage positioning precision is at centimeter level. The

detection system has good stability and reproducibility which
can meet the requirement of tunnel deformation detection.
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Fig.1 Diagram of mobile laser scanning

.64 -

JE ) M B A 2K P T A o B A T AR T Ml gk
BRI OB EE L, AECRT 50 mm,
1.2 SHRERRENM

MR RR T8 WSS T T 5 B A [ o7 i A i
JE RIS AT 08 A RE A A, SRS I Kl 5 A
o Y R GE A R R RS I 4 R 5 5N <
T 2T AR A g A 2 5 S UK B ik e i
SETIARAT PR R Ik E ek T 4 8 4% B0 g )
FIHRZEHBOR, ME LU SO IR L

ARTCHR H 2 25+ PR PRI ok 2 4 5 LA
RIS, HE B IEALTRANT

APTR 1 R FAS I A0 B A (P e G D' v
%) X B L BEAT R 0, Hd i i ) £ R0t
FHEE S 5 Lt ek,

AR 2 AR S A O s 4R RAG A,
X JR AT BT L B 5 AR PR G | T ORAR | B8 AR AF R AE AT
REBEAT A SRS 507 3%k B E G ] 2 45 F 45
AR, AT LSS 510 W A — 4 5 37 A %5, 3 o i )
FRRAAE A0 B S B IO R SO F1 9 Kl S, (i A
Rl 48 5 2 5 ), I MBS A Rp A £ 8 AR 40

ARR 3 alad S, AR OGN (R AR 1] 7, 38
¢ B2 AAE T A I LR L, R L
WOH L, 3910 AR e ) — A AT B LE

R 4 XA U A RFAE SRR ) B AR AR 2D R 2
FIALER 3 FEATIE—ME IE , AT Bl Rl o3 AR 24 B i B
BN R 22 , O T B R 0 A 3R 2%, S AR N
FR G JHUOR 2 X0 7 57 22 R GAR X 5 o7, HAB IE 5
PRANPE 2 P o

wE
B l
0

R R T 5

Q
~Y

A NBEEENERTRE.

K2 ks R R A B IE R 2R
Fig.2 Diagram of high-precision combined mileage

positioning correction error
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Fig.3 Diagram of tunnel laser scanning noise
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Fig.5 Diagram of laser scanning system Cartesian coordinate
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Fig. 6 Diagram of single segment ring laser scanning
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Fig.7 Deformation detection vehicle
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