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ABSTRAK

Perbedaan instrumen survei dan metode perhitungan dapat memengaruhi ketelitian
estimasi volume overburden dalam kegiatan pertambangan. Penelitian ini bertujuan
menganalisis perbandingan hasil pengukuran Terrestrial Laser Scanner dan
Unmanned Aerial Vehicle melalui metode TIN to TIN, Grid (Borrow Pit), serta
Kontur. Pengambilan data dilaksanakan di Pit Sektor 2 PT Pamapersada Nusantara
Site ASMI, Kalimantan Tengah, dengan variasi inferval perhitungan 1-5 meter. Data
hasil survei diolah menjadi model permukaan, kemudian volumenya dievaluasi
berdasarkan data truck count sebesar 303.877 BCM menggunakan batas toleransi
ASTM +£2,78%. Pada interval 1 meter, metode TIN to TIN menghasilkan volume
304.382,106 BCM untuk Terrestrial Laser Scanner dan 306.366,598 BCM untuk
Unmanned Aerial Vehicle, dengan deviasi masing-masing sekitar 0,17% dan 0,81%
terhadap data pembanding. Kedua nilai tersebut masih berada dalam batas toleransi
yang ditetapkan. Secara umum, Terrestrial Laser Scanner menghasilkan estimasi
lebih rendah dibandingkan Unmanned Aerial Vehicle, sedangkan metode Grid
menunjukkan penyimpangan lebih besar. Pengujian pada berbagai interval
memperlihatkan bahwa metode TIN to TIN dan Kontur berbasis Terrestrial Laser
Scanner memenuhi toleransi hingga interval 2 meter, sementara data Unmanned
Aerial Vehicle hanya memenuhi kriteria pada interval 1 meter. Berdasarkan hasil
tersebut, penggunaan Terrestrial Laser Scanner dengan metode TIN to TIN pada
interval 1 meter direkomendasikan untuk mendukung perhitungan volume
overburden yang lebih teliti dan konsisten.

Kata kunci: Overburden, TLS, UAV, TIN to TIN, ASTM.
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ABSTRACT

Differences in surveying instruments and calculation methods can affect the accuracy
of overburden volume estimation in mining operations. This study aims to compare
volume measurements obtained using Terrvestrial Laser Scanner and Unmanned
Aerial Vehicle data through the TIN to TIN, Grid (Borrow Pit), and Contour methods.
Data collection was conducted at Pit Sector 2, PT Pamapersada Nusantara, ASMI
Site, Central Kalimantan, with calculation intervals ranging from 1 to 5 meters.
Survey data were processed into surface models, and the resulting volumes were
evaluated against a truck count reference of 303,877 BCM, using an ASTM tolerance
limit of £2.78%. At a 1-meter interval, the TIN to TIN method produced volumes of
304,382.106 BCM for Terrestrial Laser Scanner and 306,366.598 BCM for
Unmanned Aerial Vehicle, with deviations of approximately 0.17% and 0.82%,
respectively. Both results remained within the specified tolerance limit. Overall,
Terrestrial Laser Scanner generated lower volume estimates than Unmanned Aerial
Vehicle, while the Grid method exhibited greater deviations. Evaluations across
different intervals indicated that the Terrestrial Laser Scanner -based TIN to TIN and
Contour methods met the tolerance requirement at intervals up to 2 meters, whereas
Unmanned Aerial Vehicle data met the criterion only at a 1-meter interval. Therefore,
Terrestrial Laser Scanner combined with the TIN to TIN method at a I-meter interval
is recommended to support more accurate and consistent overburden volume
calculations.

Keywords: Overburden, TLS, UAV, TIN to TIN, ASTM.
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