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ABSTRAK 

Perkembangan modul Global Navigation Satellite System Real-Time 

Kinematic pada wahana Unmanned Aerial Vehicle memungkinkan penerapan 

Direct Georeferencing tanpa Ground Control Point. Namun demikian, keandalan 

metode ini pada kondisi long baseline (jarak ke stasiun CORS >20 km) masih 

menjadi perdebatan, karena residu kesalahan atmosfer berpotensi menurunkan 

status solusi posisi dari Fixed menjadi Float atau Single. Penelitian ini bertujuan 

menganalisis perbedaan ketelitian geometris ortofoto yang dihasilkan dari tiga 

skenario georeferensi, yaitu DG-RTK, DG-PPK, dan IG-GCP, pada kondisi long 

baseline dengan jarak CORS terdekat 24 km dan 42 km. Penelitian dilaksanakan di 

Sunflower Cafe and Scenery, Desa Panglungan, Kabupaten Jombang, 

menggunakan wahana DJI Mavic 3 Enterprise dan divalidasi terhadap 16 titik 

Independent Check Point hasil pengukuran GNSS RTK. Ketelitian dievaluasi 

menggunakan nilai CE90 dan LE90 mengacu pada Peraturan BIG Nomor 6 Tahun 

2018. Hasil penelitian menunjukkan metode DG-RTK menghasilkan CE90 sebesar 

1,742 m dan LE90 sebesar 4,444 m, DG-PPK menghasilkan CE90 sebesar 0,426 m 

dan LE90 sebesar 0,365 m, sedangkan IG-GCP menghasilkan CE90 sebesar 0,105 

m dan LE90 sebesar 0,073m. Hanya metode IG-GCP yang memenuhi standar Peta 

Dasar Kelas 1 skala 1:1.000 (CE90≤ 0,30 m; LE90 ≤ 0,20 m). Disimpulkan bahwa 

pada kondisi long baseline, penggunaan GCP masih mutlak diperlukan untuk 

menjamin ketelitian geometris ortofoto sesuai standar pemetaan kadaster nasional. 

 

Kata Kunci: Ortofoto, Direct Georeferencing, Indirect Georeferencing, Long 

Baseline, Ketelitian Geometris. 
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ABSTRACT 

The development of Global Navigation Satellite System Real-Time Kinematic 

modules on Unmanned Aerial Vehicle platforms enables the application of Direct 

Georeferencing without Ground Control Points. However, the reliability of this 

method under long baseline conditions (distance to CORS >20 km) remains 

debatable, as atmospheric error residuals can potentially degrade position 

solutions from Fixed to Float or Single. This study aims to analyze the geometric 

accuracy of orthophotos derived from three georeferencing scenarios: DG-RTK, 

DG-PPK, and IG-GCP, under long baseline conditions with nearest CORS 

distances of 24 km and 42 km. Conducted in Panglungan Village, Jombang 

Regency, using a DJI Mavic 3 Enterprise UAV, the results were validated against 

16 Independent Check Points measured via GNSS RTK. Accuracy was evaluated 

using CE90 and LE9) parameters, referring to the Head of BIG Regulation No. 6 

of 2018. The results show that DG-RTK yielded a CE90 of 1.742 m and an LE90 of 

4.444 m, DG-PPK yielded a CE90 of 0.426 m and an LE90 of 0.365 m, while IG-

GCP yielded a CE90 of 0.105 m and an LE90 of 0.073 m. Only the IG-GCP method 

met the Class 1 Basic Map standard for a 1:1,000 scale (CE90 ≤ 0.30 m; LE90 ≤ 

0.20 m). It is concluded that under long baseline conditions, the use of GCPs is still 

strictly necessary to ensure orthophoto geometric accuracy meets national 

cadastral mapping standards. 

 

Keywords: Orthophoto, Direct Georeferencing, Indirect Georeferencing, Long 

Baseline, Geometric Accuracy. 
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