Pilot Study of Inspection of Hydraulic and
Slope Stabilizing Structures by Using
UAV and High-Resolution Thermal
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PU I‘pOSES Enhance management

and operation
capabillities

‘__/ Undergoing non-destructive inspection to hydraulic and slope stabilizing
structures by UAV with thermal camera.

ﬁ Rapid inspection, working safety and high accuracy

v Determination of weariness and structural damage with new technologies,
enhance the UAV applications and reduce manual inspections.

M Inspection of remote (not-easy-to-reach) concrete structures by UAV with RGB
and thermography camera.

M Try to apply Al training for structure defects detection using thermal images.




Study Areas

Target study areas

Location : Mountain areas in Nantou County.
Target objects : Hydraulic and slope stabilizing structures near streams

» concrete structures like embankment, retaining walls and box culverts

Tannan Village
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Study Areas

L

Q 7 locations were chosen for
study in the initial stage

I I

Nangang 23°57'03.3"N 120°51'17.4"E
Nangang 23°57'03.8"N 120°51'19.3"E
Nangang 23°57'01.6"N 120°51'54.1"E
Tannan 23°49'28.1"N 120°56'19.4"E
Tannan 23°49'40.6"N 120°56'41.3"E
Tannan 23°49'40.4"N 120°56'41.9"E

Tannan 23°49'40.1"N 120°56'43.0"E




Literature Review

LT\ Lots of studies show the efficient and possibilities
of cracks and internal damages detection by
using thermal cameras.




Sampling Procedure
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Sampling Procedure =

Qm

UAV Permission

BN No Fly Zone
Restricted Area

B Permitted Area
National Parks

3 UAV Flight Paths

MDecided the suitable UAV
flying paths
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On-site Operation

M Taking images at planned
locations




Sampling Procedure
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79 Image Processing

e

ZImport images and processing

Separate RGB & thermal images
—l from raw RJPG format

Thermal Image

7

‘—_/ Analyze the recorded
structural damages g 1 Thermography Camera:

capturing the surface
RGB Camera

temperature difference



Image Processing

L2 Raw File displayed as Greyscale

L Temperature embedded in every pixel

O Importing Greyscale into FLIR TOOL

O Rendering based on temperature variation
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Test Run and Results

« 7 missions in 2 townships
V| Nangang Village (2021/02/22)
z Tannan Village (2021/03/31)

* Flying altitude at 10 meters
 Manual control due to tiny maneuvering
space and demanding wind situation
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« On-site job : b
@ UAYV controller = UAV and camera control

@ Observer — observing obstacle and situations for the
controller

@ Assistant — equipment & vehicles management




Test Run and Results

Nanyang Village 120°51'17.4"E 23°57'03.3"N Nanyang Village 120°51'19.3"E 23°57'03.8"N Nanyang Village 120°51'54.1"E 23°57'01.6"N




Test Run and Results

Tannan VI”age 120°56'41.3"E 23°49'40.6"N Tannan V|||age 120°56'41.9"E 23°49'40.4"N Tannan V|”age 120056|43.0"E 23049'40.1"N




Test Run and Results
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Structural Damage Inspectlon SI|t Dam in Tannan Vlllage as the example ‘

Irreqular linear patternsin 1 & 2
=) suspected cracks

Irreqular shapes and linear pattern
in3 &4

= possible defects of RC




Test Run and Results
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Structural Damage Inspectlon SI|t Dam in Tannan V|IIage as the example

Dark circular patternsin 1

—> Confirmed as coring holes (for testing)

Irreqular linear patternsin 2 & 3

—> suspected cracks
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Conclusions

« Thermal images can potentially capture the defects, holes
and suspected cracks on the surfaces of hydraulic RC
structures.

 Through the comparison of thermal and RGB images,
potential locations of cracks can be seen from the
irregular linear patterns.

 Concrete defects can be found when darker patterns
appear in the bright regions of the thermal images.
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Next Steps

* In the initial study stage, the structure inspection using
UAV and thermography camera is possible.

* Further investigations will be carried out in more regions,
and the influence of light conditions (e.g., daytime and
sunset) will be taken into consideration.

 To establish thermal image database for later Al training
and identification.




Thank you for Listening

Any questions? Contact yimhuang@fcu.edu.tw




