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UAV fixedwing survey forcadastrein coastal
area. accuracy assessment
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Background and motivation
Need to speed land registration in L y R 2 y Saasklihe@geas by

providingdetailedcadastrabasemaps(i.e., large-scalebasemaps)

However,the currently availablebase map is limited for the coastal
areas, and cadastralmapping technologiessuch as terrestrial, large-
format photogrammetry, and very high resolution remote sensing
Imageryare expensivein providing update and reattime base maps,
whereas free satellite imagery Is very low In detall and spatial

resolution

Doesthe UnmannedAerial Vehicle(UAV)as a promisingsmallformat
photogrammetry technology for acquiring nearreal time maps
achievesrequired accuracystandardsfor Indonesiancadastral base
maps”?

Objectives
Assessinghe geometricaccuracyof UAVHixed wing orthophoto

Methodology

Study area:

A coastlineareain KepulauarRiau,Indonesia

Softwareandtools:

GNSSRTKTrimble Net RO & R4, SkywalkerT-tall UAV fixed-wing,

CameraSonySonyQX10 18, MissionPlannerAgisoftPhotoscan

Methods:

A GNSSstatic survey of 3060Qfor Ground Control Points (GCPs3
points) used for geometric correction and Independent Control
Points(ICPs/ points)for the referencesof the accuracychecking

A Image acquisition Flight height = 300 m, sidelagoverlap =

709 75% Photorecording autoshutterby distance

Orthorectificationtechnique Structurefor motion (SfM)

Accuracyest:

0 RMSHfthe LJ2 A disiahc@

o Horisontalaccuracy(CER0) =RMSE 1.5175
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Data preparation,

reconnaissance :
Flight planning &

imagery acquisition
Image processing &

aerial triangulation

GNSS survey for GCP

UAV-based orthopht

Accuracy assessment

Image mosaicking

Figure 1. Research activities

Results
A Ground Sample Distance (GSD) = 0.08636 em

A RMSE total 23.4cm/0.134 mhorizontal accuracyQE9) = 20.3
cm/0.203 m

RMSE per ICPs (m)
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Figure2. RMSE for every ICP and |tsd|str|but|on

Standardfor cadastral base map:

A Ministry of Agrarian Regulation No. 3 of 1997 (BPN, 1997) states

that the RMSE 0.3 mnx mapscale. So, the fitted magcale =
RMSE/0.3 mm =13.4 cm/0.3 mm46.7. It fits the

recommendation of urban area cadastral map, which is 1:1000 or

larger. We conclude that the UAWthophoto can fulfillthe PMNA

3/97 standard.
A Indonesian Geospatidlgency No. 15 ¢f014 (BIG, 2014):

The achieved CE90 is 0.203 m, so the a\bphotofits the
requirement of map by scale of 1:1000.

Ve

rural areas. The UAV fulfills this standard.
A American Society for Photogrammetry and Remote Sensing (AS

1990)

According to ASPRS, with RMSE 13.4
cm the UAVbrthohoto fits the map
scale between 1:500 and 1:1000

Conclusions
The UAV fixed-wing orthophoto achievethe accuracystandardsand

hence can be used as a cadastral base map for land registration
activities at the scale of smaller than 1:500. Consideringthe small
numberof the ICPsthe preferablescalels 1:10000r alittle largerthan

that.

Recommendations and future works
Furtheranalysis otadastral boundargaccuracy is required
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A International Association of Assessing Officers (2015) requires RM
of 30 cm or less of the cadastral maps for urban areas and 2.4 m
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