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ABSTRAK 

IMPLEMENTASI PROTOTIPE TEKNOLOGI UAV UNTUK 

OPTIMALISASI PEMBERSIHAN DINDING LUAR GEDUNG 

Pembersihan fasad gedung bertingkat secara konvensional memiliki risiko 

keselamatan kerja yang tinggi dan memerlukan biaya operasional yang besar. 

Pemanfaatan Unmanned Aerial Vehicle (UAV) menawarkan solusi alternatif yang 

lebih aman dan efisien. Penelitian ini bertujuan untuk merancang bangun wahana 

quadcopter pembersih fasad terintegrasi kecerdasan buatan, serta mengevaluasi 

efisiensi hidrodinamis penyemprotannya secara kuantitatif. Pengujian kinerja 

pembersihan dievaluasi menggunakan metode Image-Based Static Evaluation 

dengan memvariasikan tekanan pompa fluida (50 Bar dan 55 Bar) serta jarak 

penyemprotan (0,5 m; 1,0 m; dan 1,5 m). Algoritma visi komputer berbasis Otsu 

Thresholding dan Jaringan Saraf Tiruan diimplementasikan untuk mengekstraksi 

dan membandingkan luasan matriks piksel kontaminan sebelum dan pasca-

penyemprotan. Hasil pengujian menunjukkan bahwa sistem kendali wahana 

berhasil mengkompensasi gaya tolak balik (recoil force) hidrodinamis dari aktuator 

sebesar 12,73 Newton secara stabil. Evaluasi model kecerdasan buatan melalui 5-

Fold Cross Validation mencatatkan tingkat akurasi sebesar 81,89%. Dari aspek 

hidrodinamika, parameter operasional paling optimal dicapai pada manuver 

penyemprotan jarak konstan 1,0 meter dengan tekanan 55 Bar, yang menghasilkan 

persentase efisiensi pembersihan tertinggi sebesar 87,72%. Konfigurasi ini 

memberikan keseimbangan teknis terbaik antara retensi gaya tekan aktual (acting 

force) dengan keseragaman sebaran tetesan air (uniform spray distribution). 

Manuver pada jarak yang terlalu dekat (0,5 m) terbukti memicu efek saturasi 

percikan (splashing), sementara jarak yang terlalu jauh (1,5 m) mendegradasi 

kemampuan peluruhan noda hingga di bawah 50% akibat dispersi kinetik fluida dan 

hambat udara. 

Kata kunci :UAV Quadcopter, Pembersih Fasad Gedung, Computer Vision 
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ABSTRACT 

IMPLEMENTATION PROTOTYPE OF UAV TECHNOLOGY 

FOR OPTIMIZATION OF CLEANING OF EXTERIOR                         

WALL BUILDINGS 

Conventional high-rise building facade cleaning involves high occupational 

safety risks and requires significant operational costs. The utilization of Unmanned 

Aerial Vehicles (UAVs) offers a safer and more efficient alternative solution. This 

study aims to design and construct an artificial intelligence-integrated facade 

cleaning quadcopter and to quantitatively evaluate its hydrodynamic spraying 

efficiency. The cleaning performance was evaluated using the Image-Based Static 

Evaluation method by varying the fluid pump pressure (50 Bar and 55 Bar) and the 

spraying distance (0.5 m, 1.0 m, and 1.5 m). A computer vision algorithm based on 

Otsu Thresholding and Artificial Neural Networks was implemented to extract and 

compare the pixel matrix area of the contaminants pre- and post-spraying. The test 

results indicated that the vehicle's control system successfully and stably 

compensated for the hydrodynamic recoil force from the actuator amounting to 

12.73 Newtons. The evaluation of the artificial intelligence model through 5-Fold 

Cross Validation recorded an accuracy rate of 81.89%. From a hydrodynamic 

perspective, the most optimal operational parameters were achieved at a constant 

spraying distance maneuver of 1.0 meter with a pressure of 55 Bar, which yielded 

the highest cleaning efficiency percentage of 87.72%. This configuration provided 

the best technical balance between the retention of the actual acting force and 

uniform spray distribution. Maneuvering at a distance that is too close (0.5 m) was 

proven to trigger a splashing saturation effect, while a distance that is too far (1.5 

m) degraded the stain removal capability to below 50% due to fluid kinetic 

dispersion and aerodynamic drag.. 

Keywords : UAV Quadcopter, Drone Washer, Computer Vision 
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