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DIHASILKAN DARI PENGOLAHAN DATA DRONE MENGGUNAKAN 
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(STUDI KASUS: KAWASAN KAMPUS POLITEKNIK ASTRA) 

Andrias Rianu Saputro¹ 

 

 

ABSTRAK 

 

Penelitian ini bertujuan mengevaluasi akurasi vertikal Digital Elevation Model (DEM) hasil 

pengolahan data UAV menggunakan Agisoft Metashape di Kampus Politeknik Astra. 

Akuisisi citra dilakukan dengan UAV DJI Phantom 4 Pro RTK yang dikendalikan melalui 

aplikasi PIX4D Capture Pro menggunakan parameter teknis optimal: ketinggian 100 m, front 

overlap 80%, side overlap 70%, cakupan area 5–6 hektar, menghasilkan 108 foto berformat 

JPEG/Exif dengan Ground Sampling Distance (GSD) 2.58 cm/pixel. Lima titik Ground 

Control Point (GCP) dan satu Benchmark (BM) digunakan untuk memperkuat photo 

alignment. Hasil pengolahan menghasilkan DEM berformat raster (.tif) proyeksi UTM Zona 

48S dengan luas 16.7 hektar dan variasi elevasi 29.1–59.1 m. Produk turunan berupa Digital 

Surface Model (DSM) merepresentasikan permukaan atas termasuk bangunan dan vegetasi, 

serta Digital Terrain Model (DTM) menampilkan permukaan tanah murni. Uji akurasi 

menunjukkan nilai RMSE vertikal 0.126 m (12.6 cm), termasuk kategori Kelas 2 ASPRS 

(standar akurat), namun berpotensi masuk Kelas 1 (sangat akurat) karena deviasi hanya 3 

cm. Hambatan visual berupa gedung dan pepohonan berpengaruh pada kualitas alignment. 

Optimalisasi parameter teknis, distribusi GCP, penggunaan marker non-reflektif, serta 

validasi geodetik direkomendasikan untuk menurunkan RMSE. Hasil ini menunjukkan 

DEM berbasis UAV layak digunakan untuk pemetaan detail dan perencanaan infrastruktur 

di kawasan semi-tertutup seperti kampus. 

 

Kata Kunci: Unmanned Aerial Vehicle (UAV), Digital Elevation Model (DEM), Root Mean 

Square Error (RMSE), Ground Control Point (GCP), Agisoft Metashape.  



  Universitas Bakrie 

 

vii  

 

EVALUATION OF VERTICAL ACCURACY OF DIGITAL ELEVATION MODEL 

(DEM) GENERATED FROM DRONE DATA PROCESSING USING AGISOFT 

METASHAPE SOFTWARE 

(CASE STUDY: ASTRA POLYTECHNIC CAMPUS AREA) 

Andrias Rianu Saputro¹ 

 

 

ABSTRACT 

 

This study aims to evaluate the vertical accuracy of a Digital Elevation Model (DEM) 

generated from UAV data processing using Agisoft Metashape at Astra Polytechnic 

Campus. Image acquisition was carried out with a DJI Phantom 4 Pro RTK UAV controlled 

via the PIX4D Capture Pro application, employing optimal technical parameters: 100 m 

flight altitude, 80% front overlap, 70% side overlap, and 5–6 hectares coverage, resulting in 

108 JPEG/Exif images with a Ground Sampling Distance (GSD) of 2.58 cm/pixel. Five 

Ground Control Points (GCPs) and one Benchmark (BM) were used to strengthen photo 

alignment. The processing produced a raster DEM (.tif) in UTM Zone 48S projection, 

covering 16.7 hectares with elevation variations ranging from 29.1 to 59.1 m. Derived 

products included a Digital Surface Model (DSM), representing top surfaces such as 

buildings and vegetation, and a Digital Terrain Model (DTM), depicting bare-earth surfaces. 

Accuracy assessment yielded a vertical RMSE of 0.126 m (12.6 cm), classified as ASPRS 

Class 2 (accurate standard), with potential to reach Class 1 (highly accurate) as the deviation 

was only 3 cm. Visual obstructions from buildings and trees were found to influence 

alignment quality. Technical parameter optimization, improved GCP distribution, use of 

non-reflective markers, and geodetic validation are recommended to further reduce RMSE. 

These findings demonstrate that UAV-based DEMs are reliable for detailed mapping and 

infrastructure planning in semi-enclosed areas such as campuses. 

 

Keywords: Unmanned Aerial Vehicle (UAV), Digital Elevation Model (DEM), Root Mean 

Square Error (RMSE), Ground Control Point (GCP), Agisoft Metashape.  
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