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ABSTRAK

Stabilitas lereng merupakan aspek penting dalam perencanaan konstruksi dan
mitigasi longsor. Ketelitian model geometri lereng hasil fotogrametri Unmanned
Aerial Vehicle (UAV) dipengaruhi oleh jumlah Ground Control Point (GCP) yang
digunakan pada proses georeferensi. Penelitian ini bertujuan menganalisis
pengaruh variasi jumlah GCP terhadap akurasi model geometri lereng,
mengevaluasi kesesuaian Digital Elevation Model (DEM) hasil fotogrametri UAV
terhadap data GNSS Geodetik metode RTK, serta mengkaji pengaruhnya terhadap
hasil analisis stabilitas lereng.

Data diperoleh melalui pemotretan UAV dan diolah menggunakan Agisoft
Metashape Professional dengan variasi 3, 6, dan 9 Titik GCP. Akurasi model
dievaluasi menggunakan nilai Root Mean Square Error (RMSE), sedangkan
kesesuaian DEM dianalisis melalui perbandingan profil elevasi terhadap data
GNSS Geodetik RTK. Geometri lereng dari setiap variasi selanjutnya dianalisis
menggunakan PLAXIS 2D dengan model Mohr—Coulomb dan metode Strength
Reduction Method (SRM) untuk memperoleh nilai Factor of Safety (FoS).

Hasil penelitian menunjukkan bahwa variasi 3 Titik GCP menghasilkan
RMSE GCP terkecil sebesar 4,44655 cm, sedangkan variasi 9 Titik GCP
memberikan ketelitian DEM terbaik dengan RMSE elevasi sebesar 0,21 m. Nilai
FoS yang diperoleh berturut-turut sebesar 1,801; 1,784; 1,793; dan 1,791 untuk
model acuan GNSS Geodetik RTK. Seluruh model memiliki FoS > 1,5 sehingga
lereng tergolong stabil. Secara keseluruhan, penggunaan 9 Titik GCP menghasilkan
model elevasi yang paling mendekati data referensi GNSS Geodetik dan paling
representatif untuk analisis stabilitas lereng.

Kata kunci: UAV, Ground Control Point, DEM, GNSS Geodetik, Faktor
Keamanan.
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ABSTRACT

Slope stability is an important aspect of construction planning and landslide
hazard mitigation. The accuracy of slope geometry generated from Unmanned
Aerial Vehicle (UAV) photogrammetry is influenced by the number of Ground
Control Points (GCPs) used during georeferencing. This study analyzes the effect
of different GCP configurations on the accuracy of slope geometry, evaluates the
agreement between UAV-derived Digital Elevation Models (DEMs) and Geodetic
GNSS RTK data, and assesses their influence on slope stability analysis.

UAV imagery was processed in Agisoft Metashape Professional using 3, 6,
and 9 Titik GCP configurations. Geometric accuracy was evaluated using the Root
Mean Square Error (RMSE), while DEM accuracy was assessed by comparing
elevation profiles with Geodetic GNSS RTK data. The resulting slope geometries
were analyzed in PLAXIS 2D using the Mohr—Coulomb constitutive model and the
Strength Reduction Method (SRM) to determine the Factor of Safety (FoS).

The results indicate that the 3-GCP configuration produced the lowest GCP
RMSE 0f 4.44655 cm, whereas the 9-GCP configuration achieved the highest DEM
accuracy with an elevation RMSE of 0.21 m. The FoS values were 1.801, 1.784,
1.793, and 1.791 for the Geodetic GNSS RTK reference model. All models yielded
FoS values greater than 1.5, indicating stable slope conditions. Overall, the 9-GCP
configuration produced the DEM that most closely matched the Geodetic GNSS
reference and was the most representative for slope stability analysis.

Keywords: UAV, Ground Control Point, DEM, Geodetic GNSS, Factor of Safety.
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