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Fig. 1 GPR data collected at rough terrains
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Fig.2 The 2D profiles of original and adjusted GPR images
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Fig. 3 GPR and DGPS data synchronous Fig.4 The principle of synchronous
acquisition system acquisition
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Fig. 5 Post-processing DGPS data Fig. 6 The post-processing of GPR data
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Fig. 7 The original and post-processing GPR images
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Fig. 8 Data fusion and terrain correction
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Fig. 9 The original and adjusted GPR images



776 ok O OF F R 2016

FHIEAEHL T 1.5 m B i B A By 21, 7E3 T 0.8 m M A —/NBe 2, B 9b
HO T AR TE S5 R R b B A5 T 1R, AR AR PR AR i X ) T P 0 A 7 26, b R A MR T A% 1 i
JEX RN, ARSI L, BN SR XS MO R R e 8 e R b, &
I HIE A TEA BRI R BEHIE AR, 5 Pr ol — 2, Sl S IXAE 3 107 ) 5 R4
FAEZES, ROE G RS S RE R S BRTE O .

3 %k

FHHM TR 52250 GPS [Al A R AL AR MUE DBt , MR i (B 4 AR X P M 38 Fn GPS 3
FYIFIaIE] S A L I f o s /KT R SR RO R S T, SR I (] (52 7 st BN A7 (L
Tik, MWEBHI AR TR . SERER, OT XS A ERRCR I, i AL
TEBERE ARG SE PR DLBO — SO AR, XA A H AR 9 70 A MR BRI A — 2
MRS

£ £ x M

(1] BRSCHF, HR. PO ERIURS SR [J]. TRHIRYHEF, 2005, 2 (2): 149 ~155.
CHEN Yi-qun, XIAO Bai-xun. On the status quo and development of Ground Penetrating Radar [ J]. Journal of
Engineering Geophysics, 2005, 2 (2) : 149 ~155.

[2] RFE. GPRARBHARTEE MR R HRESE [D]. 1S . MUERELT. K%, 2006.
SONG Li-xia. Research on the application of GPR migration technology in archaeological exploration [ D]. Chengdu:
Chengdu University of Technology, 2006.

[ 3] Bhosle B, Parkash B, Awasthi A K, et al. Remote sensing-GIS and GPR studies of two active faults, Western Genetic
Plains, India [J]. Journal of Applied Geophysics, 2007, 61, (2): 155 ~164.

[4] Maury S, Balaji S. Application of resistivity and GPR techniques for the characterization of the coastal litho-stratigraphy and
aquifer vulnerability due to seawater intrusion [J]. Estuarine Coastal & Shelf Science, 2015, 165, 104 ~116.

(51 Mg, EIGE, whise, 5. [FIAFSEIUH BT E A B O MOE AR BS UL B [J]. EARORF2 4l HUBRFL 2R,
2004, 34 (3): 459 ~463.
ZHOU Hui, WANG Zhao-lei, HAN Bo, PEI Jian-xin. Terrain correction and migration of GPR profile fulfilled
simultaneously using reverse-time migration [ J]. Journal of Jilin University: Earth Science Edition, 2004.

[ 6] Solla M, Lorenzo H, Alex, et al. Evaluation of Ancient Structures by GPR; The Arch Bridges of Galicia (Spain) [J].
Scientific Research & Essays, 2011 (8) .

[7] Urbini S, Baskaradas J A. GPR as an effective tool for safety and glacier characterization: experiences and future
development [ C] //Ground Penetrating Radar (GPR). 2010, 13th International Conference on. IEEE, 2010 1 ~6.

(8] MMAF, #haME, 181, & JUREIEEOE T ERTHE (1], PR, 2006, 45 (4): 367 ~372.
LIN Bo-xiang, SUN Jing-mei, XU Ying, et al Discussion on several common static correction methods [J]. Geophysical
Prospecting for Petroleum, 2006, 45 (4). 367 ~372.

(9] KEMH FERNTARIAGMIT (1], SGERFEA, 2003 (4): 70 ~72.
ZHANG Yu-hai. Working principle and detection application of Ground Penetrating Radar [ J]. Railway Construction
Technology, 2003 (4): 70 ~72.

(10 1 sk, 2507, i, 45 SRHEIATERON R E 1 W 289 s st b w0 2B R JH (], M@, 2015 (1)
204 ~216.
ZAHNG Di, LI Jia-cun, WU Zong-hai, et al. A preliminary application of ground penetrating radar to the detection of
active faults along Yushu strike-slip faulted zone [ J]. Geological Bulletin of China, 2015 (1) . 204 ~216.

(11] skl BT HEOLSHME BB RAHERIER [D]. Jbat. |k, 2015.



%3 1 XU, AF: 25 OPS SBUHRH kI (AR I 7 v 5 777

ZHANG Di. Fracture dislocation detection technique based on laser and ground penetrating radar [ D]. Beijing: Capital
Normal University, 2015.

(12] RSN, A, ki, %5 BO6E Z SR X G E R ERBTSE [1]. BOES5404h, 2014 (8): 870
~873.
REN Li-li, LI Jia-cun, ZAHNG Di, et al. Topographic correction of GPR profiles based on laser data [ J]. LASER &
INFRARED, 2014 (8): 870 ~873.

[13] B, RV, XA, 5 GPS Hili /R ab B iE0E5E (1], W FMIa TR B, 2006, 21 (2): 245
~248.
XU Hui-qi, ZHU Ping-yun, WANG Yi-dong, et al. Research on off-line data processing of GPS data [J]. Journal of
Naval Aeronautical Engineering Institute, 2006, 21 (2). 245 ~248.

[14] WZE, it EHERBEE % I A [T]. MRS, 1996 (2): 62 ~68.
CAO Zhen-feng, YANG Shi-fu. Ground Penetrating Radar Data Processing Method and its Application [ J]. Geology and
Exploration, 1996 (2). 62 ~68.

[15]  ZFgl. BB IAEERAL B R S8 (D], dent. FEMERE (dba), 2008.
LI Jian. Research on data processing method of ground penetrating radar and software development [ D]. Beijing: China

University of Geosciences ( Beljing) , 2008.

TOPOGRAPHIC CORRECTION OF GPR PROFILES
BASED ON DIFFERENTIAL GPS

LI Shuang-fei', LI Jia-cun'*, ZHANG Di’

(1. College of Resource Environment and Tourism, Capital Normal University, Beijing 100048, China;
2. Key Laboratory of 3-Dimensional Information Acquisition and Application, Ministry of Education, Beijing 100048, China;
3. Henan Institute of Engineering, Zhengzhou 451191, China)

Abstract: As a new type of ground detection technology, Ground Penetrating Radar ( GPR) has
advantages of high resolution and fast survey and no damage in detection, especially in the
exploration of shallow active fault. However, the result image of GPR is not consistent with the
objective facts in undulated areas. This paper presents a new method to correct the topographic
distortion of GPR image: GPR and GPS are combined to collect and record data at the same time,
achieving time synchronization between the GPR data and GPS data. Specifically, through time
shifting and linear interpolation method, taking a standard level for reference surface, converting the
time-depth of GPR data, finally achieving topographic correction. Contrast the original GPR image
and adjusted GPR image, it shows that the method can correctly express the distribution
characteristics of underground medium, and it is helpful to interpret and position the underground
target, especially in the shallow active fault detection program.

Key words; ground penetrating radar; GPR; DGPS; topographic correction; time-depth

conversion; time-displacement





