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Development of Three-Dimensional Dynamic Visualization
System for Laneway Convergence Monitoring
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Abstract; Combined with the advantages of traditional laneway convergence measure instrument
and 3D laser scanning, a method for obtaining and presenting laneway convergence via 3D
visualization was proposed. This method utilizes laser scanning point cloud data from laneway to
reconstruct shell model by triangulation. The inverse distance weighted interpolation algorithm is
then employed to compute the convergence of the laneway periphery. A parabolic nonlinear
enhancement algorithm is further developed based on the one-to-one correspondence between the
convergence and the color index, in order to highlight the more obvious convergence within the
study area. The whole system was developed using VS2010 and HOOPS, which realizes the
dynamic visualization of the 3D convergence contour obtained from surface monitoring. The
application of the developed system in the Tiedanshan mine clearly and vividly showed the
dangerous area and deformation process of laneway which satisfied the engineers’ requirement for
direct presentation and real-time visualization of monitoring data.

Key words: surface convergence; deformation monitoring; data analysis; 3D laser scanning;
visualization

Journal of Northeastern University ( Natural Science) Jan. 2017

3 o WA T TR 0 PR AS I sl BED Y AT TR RIS . SR A = A T

B ARG R A B, TR kT R R I R Y A
NI MR I B IR W] R AR E e RN R R4 R A . A ) e A A
L PAY LA A 000 1P ] P g 1 728 A A
R giPi e R NE NN TR RS AN €1 TR 21
N ATEE  — BRI A i v i A T B (R

KRB 2015 -04 -29

EEWE: BEEARBEIE VI E (51204031,51274055) 5 FEIZKBHE LTI H (2013BAB02B03 ) 5 H e s AL S A RN 55

PR G 4% B3 H (N150104007 ).
YEEE . TiER(1976 - ), B ARE A, RIS EHIEA G 2550 (1968 - ), B LT8O, KL RFEHIR.



%14

FiE A, BB = g AT R AT A 117

B 04 J5 b PR — i S22k H excel 5521 T3l 4b
FEJy . ARSI 7 b W A AR T i 26 oA
Wik AR TE 2= R DR 6k, R e DL B /R BC S AR T
(USSR T 7 O 5 7 280 1) R 2 i =X O 6 0l 1 e 1%
SAREEAARIE R S 2 5 v DGE
HH B, {HENX%%M% {m HAGE R
T A8 7 TR A Rk — 2P g . PR AR S0
@?EW%{%%zﬁﬁﬁﬂé,@_L ol 5 1 2% AT I8
AN T, TE R UE W DU 7 B B T SR AT T,
FIFH OGN i 7 A5 18 SR AR | 23 (R4 (B 2 R
PRADRAE S B B A 2T, W Eh A BoR ik
S A 5 AR . AR SCiE ] HOOPS = 4 K1 JE
S8 R X400 3D BIEE Y K H R
WL R a] MRAR A2 H g $E 52 DI 6E, DL VS2010 hIF
& T H SQL server /£ J Z 4o 804 52 % 11 I 1 &
— B AR TS I = A ] AL R T R A

1 AR

FTWOE A = KNS R , #1 ] HOOPS
FIE 51 B 7e R B BB APL, 12 A5 B e % | 11
Bot TG A R A RO A F L s O AR T, 2B
=S = B R AT AL B A R BRSO
PEUNF

1) FIJH CMS BOGAHG  00 818 19 51
B RO R s AR s, AR = AR AR R,
A T R WS = 2 2 (R A AR T T L] e AR A5
T IR B =R B i B TOUS A s | T 0 3D B0 4
{HFRAE.

2) M Az ub (G 5 A bR | AR e
RN wi 2= WS I W 31O K (SR = A
ARSI FE T 20 R 2 T I A
ASCSIEL, T2 R AL S J i Rt

(a) (b) (©) 3.2
1 2 1 2

B 1 EERSgENSERERRK
Fig. 1 Section pattern of laneway convergence
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Fig. 2 Structure chart of system
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Fig. 3 Shell model of the laneway surface
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Fig. 4 Animation of 3D convergence cloud picture
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