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Research on Subsidence Monitoring of Mine Surface Using Digital

Close-range Photogrammetric Technique

YANG Hua-chao, DENG Ka-zhong, ZHANG Shu-bi, LIU Chao, YU Rui-peng
( School of Environmental and Spatial Informatics in China University of Mining & Technology, Xuzhou, 221008 )

Abstract Conventional geodetic monitoring methods have some disadvantages such as intense workload, difficulties of

realizing real-time monitoring and acquiring instant 3D moving deformation information in subsidence areas of mine surface.

In order to cope with the practical problem, we proposed a method using digital close-range photogrammetric technique to

monitor subsidence areas. First, digital stereo pairs of mine surface were captured using high resolution digital camera. And

then digital elevation model ( DEM) was extracted by a series of photogrammetric reduction processes such as relative

orientation, image matching etc. By comparing the constructed DEM with the original, the subsidence parameters such as

subsidence range, depth and volume etc can be calculated. Practical research results indicated that the precision acquired

by digital close-range photogrammetric technique can meet the accuracy requirement under this test condition. A feasible

approach is provided for subsidence monitoring of mine surface.

Keywords subsidence areas, camera calibration, digital close-range photogrammetry, wavelet transformation, direct

linear transformation, image matching, DEM

JEER AN BESE LI A BE ZR AT Bk i 3 4R B AL P

1 5]

[

5O SRR 5 03— 7 T, KL L8 I I DX AT RE A7 1

T AE 119 6 8 17 TG 35 {2 48 1) R st 0 A O ik L 4R
1 48 1) R U0 B M I 07 3 — J7 A AR O gl LI . BT A A R I e — Rl A ok B Ty

EETA P ET K255 R 4 B H (2005A030)
U4 75 H 87 :2006-05-22 ; % [E] H #A :2006-09-12

E—IEEE A U977~ ) B PN ERE LU R, ZEIR T MO RN S EER, © KRB 20 R, E-mail: hua-

chao-yang@ 163. com



520 B 4 DR 2R

B3 %

2, BA ] LLSE ) 4% W 3R 15 5 A LU O A7
it 1 S I U0 45 010 R, G 728 T 9 Bl 45 4 A2 TR O
B TR . A B AT AR A KR
it 0 5 AH ML A I S T R R ] T DDA
A5 TR 10 3 0 L, B TR R R R BAAY
3 o X AR Y (1 A T TG VA 4 b 3R Y A R TE
{5 & s Thomas 45 A SR F &l &5 I AH ALK %5 3T 5t
RS T R T R A AR T W A 4
K R 28 b 5 14 JE & DU AR AL, A1) ) 8 5 i 55 1%
AR AT B 1L 2 IR A XA R e 45
AN NN S e

L A AR AL AL N 7 AT R, AR H
PRI AR i 4 B h T H A A% B 5t B HOR
SRy, PR, AR S5 R 3R 1005 Tl BT AL T
N T 45 B DX 1 0 T S B R D A, R AR T — b
T8 T RCF T S AR A X A 1] AR DT T Y B
FAT TS B Il b 3R H bR sy 3 5 e,
JO7 25 SR 3R T 0 5 A R AT Ll A OB 2% A
NI R T R R A Y B e AR R A
(digital elevation model, DEM) W] DA H] F# L1 Hb £ T
B4 o3BT L 3800 B L i 5 B B DX A 0 I s 0 e it T

— ST AR
2 AEEIA

B T 2HE R8I R, H B X 35 ™
o, L A R, TR A B T ik
PEAT W D 9% S 2% g, Dy N 4 22 R AR O R
5 B B R AT B8 B DT RG M o Sy BRI AR
A% 3R YR B T & 5 AH AL AE A% R AT
TEFEAT Ba B DX I i, G R T R A 1AL
FE7R o

I FH B G o 48 52 I B R IE AT I8 B s R
IS, R BT AR AL EE AT AR E  [F) R AR E
o B980T AR BL AR RE A B R R B B8 R X S
PRAR X, R ] 4 57 38 00 J2 52 AR UL IE Jr %8 DR E 14
[ 44 505 SR 5 SR 2 4R 1 78 e ((direct linear
transformation, DLT) 2 v 3 4R & VT E 3 19 @] 4% 05
THI3 55 B DX 4 5% 0 55 HIC AR A A 5 4 T A 23 ey
WA mERB T e R e, Edy
TR i AR 4 P P 807 A0 55 R R 15 B9 DEM ik
A1 X FE 43 B R 58 18 88 B IDXDT BE i LR EE IR R
FUk SO

R A Ve 5 52
]
BN e RS PR VAN
]
VRINESAE b e
1]
AR IR, S b5 4y )2 AR UL
]
PR A e v 58 S Al b
]
JRUADEM S UAFEDEM

I_*_I

br] S AN R G A

AR E

TR |
% itk
B

BL M A 3 A

Fig. 1 = Flow chart of monitoring technique
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