5551 455 3 W) WO R R (H AR ) Vol. 51 No.3
2023 4E5 A Journal of Hohai University ( Natural Sciences) May 2023

DOI:10. 3876/j. issn. 1000 - 1980. 2023. 03. 020

BT AULEET 5h-7T I XS B 1R 1Y
THRRMERKETIE

g A Rrg?
(1. KT E i 4 T 5 5000 28 V000 FI A 2100985 2. Yl KK R K U232 BE V090 BT 210098)

WE. AL AN SHEOCEMN LG RINER, KT RAIEL IS T A AR 4G 5 R HHE X, 32
BT EEREMNBREEBRAERBERRE ik, B6FEICLREBRERR 76 T ZF & BAM
B A AR T LERMIBLARKE RIARE FESHRAEHETHART £RIELY
RMRI, RELEREN ZREFERAZIEN L BRI L RAET R, LRERE LS
AR AN RN TR BT, A KRR KEREM ISR E LFRIFOERE, E65
PRI R T Z AT R AR TERIENEAS A B L a0 BE TR ARG RESH
EREACN

KGR £ BB AN RM  RANL; 29 AR AR

FESZS . TV69S. 237 XHEfFRERG A X E4S.1000 - 1980(2023)03 - 0154 - 08

Leakage inspection method of earth-rock embankment based on
UAYV with infrared and visible dual-light imaging

ZHOU Renlian' >, MA Jiajia'*, SU Huaizhi' >
(1. The National Key Laboratory of Water Disaster Prevention, Nanjing 210098, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: By introducing the detection mode of UAV-mounted infrared and visible dual-light imaging, the non-destructive and fast
detection technique of earth-rock embankment leakage is proposed for the more intuitive and efficient leakage detection of earth-rock
embankments. The altitude setting of a UAV is discussed considering the imaging effect of the dual light equipment. The
implementation procedure of using UAV-mounted infrared and visible dual-light imaging to detect the leakage of earth-rock embankment
project is proposed, and the site detection tests of actual project are carried out under various weather conditions. The results of the
tests reveal that this detection method can effectively discover the slope leakage and piping in the earth-rock embankment, and it is
simple, efficient, and intuitive, with good performance at night. This detection method is excellent for the leakage inspection of large-
volume and long-linear embankment projects. The limitations of this method in the practical engineering such as being affected by
complex ground conditions, temperature changes, and surface sensing are also discussed.
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Table 2 Specifications of UAV-mounted visible lens
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Fig.2 Infrared images of the detected object at different altitudes
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Fig.3 Visible light images of the detected object at different altitudes
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Fig.4 Temperature measurement results of the airborne infrared detector
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Fig.7 Simulated slope leakage and piping at the embankment site
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Fig.8 Images of the embankment and the river in different environments
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Fig.9 Detected slope leakages in different environments
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