a1 Eow W oE T B ¥ i Vol. 41 No.5
2019 4 10 H CHINA EARTHQUAKE ENGINEERING JOURNAL October, 2019

JE RO 43 R TR G RO I A B 2 ) ROBE R IS (T ). R AR 24, 2019, 41(5) : 1274-1279. doi: 10.3969/5.
1ssn.1000—0844.2019.05.1274

TANG Yi.Measurement of the Spatial Scale of Fracture Dislocation through High-resolution Remote Sensing Images[ ] ].China
Earthquake Engineering Journal,2019,41(5):1274-1279.doi:10.3969/j.issn.1000—0844.2019.05.1274

HHES T HRERZENEHED
= B R ERRITH R

B
R BHE R 2 B 5 TR B, TLo8 770 215009)

WE. bR ?%S—_’@F‘c GRS R R W REM 5 AT R A S ey s e ds b B Bl =
WRGEHE RV SHEE REANAZ P AN THERPREN LGk, BT HHE LM
EN ?-ﬁ#ﬁé#«fii’r—?@iﬁg A AR B A H B B S Y A AR AR A B A R R BUE B B

AEBRPEREFRRGERRG) I L, Lok 32 h) S50, oh k42 4] v5é’3”‘a‘\z,uéxﬁ%]m
Mo A AR AL S A ARAE A EJ%ME,;IT;%#JL&" R 3%, 6 3o ) A8 AR A BT VAR B A TLE B g 64 )L
X FOGENABMEAFRTET REAE SR i&?*i#%i%mé?z‘?&,VXﬂi'J‘——ifobiﬁﬂ’Jfﬁfi
EHH AR BB LR E LR REKRARIEZET DN A ERIOEERFE EAEDH K
TR EREIRAAEFPHIMNERARZ MHVERAANRRAEEBEE . A EZHHALGEFTHN
SRR P B AT, %Ijuiﬂ‘liﬁ R RBEW . FIr2ER RN Z 7 ik m Fad = ) RO A
HE &, iR Lﬁé’ufr);‘: 5 L R4S,

(. PR ma’ﬂi, «?‘:‘ZJ‘J&)'T IR R L M E oM
FESES: P237 iﬁﬂm%ﬂ:A NXEHS: 1000—0844(2019)05—1274—07

DOI:10.3969/].issn.1000—0844.2019.05.1274

Measurement of the Spatial Scale of Fracture Dislocation
through High-resolution Remote Sensing Images

TANG Yi

(School of Environmental Science and Engineering s Suzhou University of Science and Technology . Suzhou 215009 . Jiangsu . China)

Abstract: To avoid the use of too many field control points in the spatial scale measurement and
analysis of active faults using high-altitude remote sensing images, and to reduce the complexity
of the measurement process and improve measurement accuracy, a spatial location method using
remote sensing images from aerial triangulation is proposed. By accurately expressing the mathe-
matical relationship between the three-dimensional space coordinates of the ground point and the
corresponding image point in a planar coordinate system, control points with high overlap rates

(high probability) in the active fault area were selected, and other control points were ignored to
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reduce the demand of field control points. Ground coordinates of control points and coordinates of

image points were taken as known values, and orientation parameters, which accurately ex-

pressed the geometric rotation relationship of the object side of the satellite images, were taken as

the unknown values. According to the error equation of the rational polynomial coefficient model,

ground coordinates of the active fault area were determined by taking the least square as the crite-

rion. The main active fracture interpretation marks of the remote sensing images in the positio-

ning area included linear marks, vertical dislocation marks, and horizontal dislocation marks. Ac-

tivity degree of active faults was divided into three grades: strong, medium, and weak. Experi-

mental results showed that the spatial scale measured by this method was accurate, and interpre-

tation and characterization of the fault morphologies were consistent with the actual scenario.

Keywords: high-resolution; remote sensing images; active fault; spatial scale; measurement anal-

ysis
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Table 1 Errors of all control points and checkpoints
ENGISES Ot BRER B/ Lx AL/ C B/ Yrh B /dB K JE/Pa A/ (m o+ s™h)

ol a5 iR 2 Ny 0.391 0.295 0.395 0.308 0.376 0.314
Ny 0.249 0.168 0.328 0.279 0.317 0.242

Nxy 0.412 0.341 0.256 0.418 0.287 0.246

Ny 0.357 0.342 0.316 0.419 0.382 0.391

KA 5 iR 22 Nx 0.295 0.213 0.278 0.035 0.235 0.221
Ny 0.421 0.268 0.321 0.356 0.301 0.297

Nxy 0.359 0.232 0.343 0.287 0.351 0.289

Ny 0.229 0.356 0.374 0.358 0.215 0.261

®2 REARNMNERAEZRE
Table 2 Minimum and maximum residuals for checkpoints
ENGIEES N6 BB B/ Lx e/ C MR/ %rh B 75 /dB FJE/Pa A/ (m o« s™h)

K 5 Nk 2% Ny —0.012 0.043 —0.105 0.002 —0.094 0.008
Ny 0.042 —0.005 0.029 0.033 —0.007 0.028

N xy 0.101 0.148 0.112 0.085 0.103 0.118

N, 0.002 0.004 0.026 —0.038 0.012 0.025

K6 i e KR 2% Nx 0.321 0.251 0.267 0.321 —0.125 —0.148
Ny 0.125 —0.312 0.078 —0.026 0.039 0.125

N xy 0.124 0.359 0.254 0.371 0.288 0.321

Nz 0.281 —0.071 0.215 0.354 —0.318 0.254
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Fig.2 Comprehensive interpretation results of active fault
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Fig.3 Interpretation results in a certain area
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