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Abstract: Geological disasters in mining areas have become more and more serious in recent years. For accurate monitoring of
surface subsidence with complex topography of tailings dam, based on the monitoring data of UAV(Unmanned Aerial Vehicle)
low-altitude photogrammetry, the UAV original POS(Position and Orientation System) data error were improved, data from the
error correction model was used to correct the original POS model and 7 kinds of control point layout were designed, high

resolution evaluation was conducted on the orthogonal projection as well as the DEM(Digital Elevation Model) accuracy. The
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results show that when the number of image control points is 8, the data error can be controlled within 3 mm. The settlement

map of the mining dam is generated by overlaying the ground model with the difference values of the two DEM data, and the

profiles with Y=350 m, Y=100 m and X=60 m were made respectively. The measurement results indicated that the tailing dam

has been subsided as a whole, and the southern mining dam has the largest subsidence area, which is within 0.16 m. This

application verifies that the accuracy of UAV low altitude photogrammetry in mining dam surface monitoring is reliable. The

high-precision mapping method of UAV is used to monitor the deformation of tailing dam, which plays a certain early warning

role in the ecological disaster terrain of the oasis area and the surrounding rivers and lakes which may be caused by the

emergency response of dam break and the safe production of mining area.

Keywords: UAV photogrammetry; mine dam surface subsidence; error correction; deformation analys

0 55

UTAER, 7 DX Hb 5T K K @ A, Hoh B e T
HE Tl 2 s R e, LA e, A N e A i
UGN, B I PR TS Y SR T 3 5 | ki R A
Rz —, TRy I H LR E, A LR
] ZEHEXT B 40 22 4= W I B Ry [ 58 55 Bl 148 A
FEMHENEL Y, G & AR, BT 9 X R AU,
R I B TC R S AR UK A . T AHLF A B
HHLTFBOAH L, AT LA# DI 5N 51 T2 A fR o
PR A X Y [B) 8, REAE R AR S M 2R, A E kS
I A AR B L, R — AP L BT
(I BRI T B %, I e A AL g s 0 1 25
(B B2 — ER S BN M o STk [10] 247 T 21
AHALTC A BRI, JFFF & 1 AH I A% b T 3000 20 145
SCHR [11] XL 748 T8 ok XS4 T 7 JE AHLBh
AR I 5 SRR [12] A IE AL I e 10 0 A 3
VG B 55 B XA MR I B A8 I o SRR [13] A JC AL
AR 2 A T AR A b DX B (R 76 Bl L R AR R R
FEEAT WO, A3 BT LLAAR T AR . SR [14] DASR R —
oK HL Il 2R 0 3 T A R PTE X 91, B TE AL
o5 I AR N T e BE S G A AR PR A . BEE TC
B A R B2, 3 Ay R 300 97 K e
HE 2 St B A — ooy SR

K HTE ANAILB A HEA TR s DU B FEEe fb 4, T
FRUR A W IR0 () AR A o AR IBURRG B ) B2 TE AL
WD B PRAE o AR SCHE T Jo AAIUARR 25 4852 T 2t 4 B i
$E 8 R, 4 POS(Position and Orientation System) % 1%
2 1E, WA FLAIRIE A BT 28, R AR B 20
WU 43 R P ) DEM(Digital Elevation Model) %% #i i7F
11RO VIR AL 08T, XF 0 ~ 120 m, ¥=0 ~ 700 m Hb3%
e R AT XS AR A ARG T 40T, R B4 5
PREER, S BR T00 T o AMUARZS S i i fe ik 5 5%

HAT—E TR M E.
1 RANRZ=RERETGE

TE MU 2 $5 57 0 e % 34 T A 00 1) — oo o 284 5~
Bro MR LG B A — e A ATl | A
PR RS B, ol o R G 3 AL
AR HCPOS K Hle, 1K 2 i 442 1 e, R Ry 28 A E 25 T
Wk, it s =R, R E DEM Bl LA & 40 Bt
FIEHHZAAR 1, Te AU AS S 0 B A A0
B E PO AL AR LA S DEM B4 A (1] B, 4 Fi2 B 2 )
oy PrAEE U BT I ML A SR B A S
FRUUE EZHORWREANIE 1 7R o

PHTE AL
i oo
s | ML
X Bk A
1R F R
1
Qi
=t b wicm e o 21EPOS
TR
l
FIEH | [ | [ nrorms
Eﬁx"ﬁﬁﬁ‘°¢%$£?w—emﬁﬁm

B1 FEANEENRARE

Fig. 1 UAY monitoring application process
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