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Unmanned Aerial Vehicle Surveying for Roads Construction and Maintenance
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Abstract

This article studies the application of unmanned aerial vehicles (UAVs) for measuring earthwork volume by
using the surface-to-surface method. It compares embankment volume between total station survey and UAV.
The aerial photographs are controlled using Ground Control Points (GCPs), with a total of 5 points. The GCPs
are measured using a Global Navigation Satellite System (GNSS) receiver in a Network Real-Time Kinematic (RTK)
system. The study area is a local road in Lampang Province. The flying heights were 131 meters above the

terrain with total of 35 images at average ground sampling distance (GSD) about 3.60 cm per pixel. Frontal and
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side overlap settings were at 85% and 75% respectively. The positional accuracy of the aerial photographs
acquired by the UAV is compared to the check points, and the displacements in the X, Y, and Z axes are found
to be 6.787 4.023 and 5.048 cm. respectively. The horizontal and vertical positional accuracies are evaluated
against the ASPRS standards. The horizontal accuracy is within the class 12.5 cm, and the vertical accuracy is
within the class 20 cm for vegetated areas. The earth volume calculation is performed using the Earthwork
Reports method, employing the Surface-to-Surface calculation approach. The calculated earth volumes from
the surveying camera and aerial photographs are determined to be 620.5 cu.m. and 570.7 cu.m. respectively,
resulting in a difference of 49.8 cubic meters or approximately 8%. This study shows the application of

unmanned aerial vehicles and GNSS-Based DEMs for evaluating earthwork volume which can be applied road

construction and maintenance works.
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CP3 9.433 -0.709 4.961

CP4 6.877 -5.540 37.495

CP5 5.532 1.342 -21.594

CP6 11.915 -3.561 -10.192
IUIUTDIYANTIVABUATN 6 6 6
ANAAALAABLIRAY (31.) 6.787 -4.023 5.048
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F15197 3 HANNINTIRABDUANLGNADUTWWMLITRINMA1ETLAR1N UAV Wisuilsuiugansiaaauningy

AUARIALAREL  ATUARIAAGRDN  AYINAANALAEBY
W Tuwnu X (wu.) Tuwnu Y (231.) Tuwnu Z (wa.)
drudsauunmsgm (u) 3.448 3.905 20.221
RMSE (w3.) 7.481 5.375 19.137
RMSEg (w31.) 9.212 \/g;g;;5;§§gg;z

NSSDA sedumnandasiui 95% lu
15.944 RMSEr x 1.7308

U

NSSDA sesiumadesiuii 95% lu
37.509 RMSEZz x 1.9600

LUIAY

M1597 4 MIUTEUTIBUNAN I TIVEOUAIAINARIAARDUNIMIASTLATUNIRSF U ASPRS, 2014

L AU LU

STAUTUAURLUETULUIAS

SEAUANUTDIUN 95% MLk UIA

(w31.) RMSEz Liifiiunaau (31.)
q NgUnAgu) (33.)
X (4.) <X <196 x X
20 20 39.3
AdildannnsAiuan 19.137 37.51

JUN 11 mlesgsiluaudfiSeuiieunanauiannsauainnisdsiaway uay

5. AnANSSUNUTEAA

Younesdiends Anfisnauazaaivy o1vndw

LY v o v 6

HIANTEUUIMNTNUNAY Iegduius vilsdeaunyn

<

o

wazUsemudnsusenyudinuiuamais 31in (i)

wazAMUIY el weYed1sivenila ddnd9is

AUTAINTTURALTTAINGT NTUYAUTENIY baZUTEN
ARLLRTINATIAA d1MTUATLUEU RSN TATUAYY
TUsunsuiAsIeh vevaunn MsIA dlras wasiiudie)
WaaTy dndnuwie ¥iea il uauldy uay

Assoc.Prof.Graeme Wend-Walker E)Wﬂ'ﬁ’]xﬁ@ijﬁ]%”lu
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