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ABSTRAK 

 

Penelitian ini membahas Multi Depot Vehicle Routing Problem with Time Windows 

(MDVRPTW), yaitu masalah penentuan rute kendaraan dari sejumlah depot untuk 

melayani beberapa pelanggan tepat satu kali dan kembali ke depot semula dengan 

mempertimbangkan batasan time windows dalam setiap rutenya. Tujuan 

penyelesaian MDVRPTW adalah mendapatkan rute optimal dengan total travel 

time terpendek tetapi tidak melebihi time windows-nya. Algoritma Particle Swarm 

Optimization (PSO) digunakan untuk menyelesaikan MDVRPTW. Cara kerja PSO 

diadaptasi dari perilaku sosial dari tindakan tiap individu dalam sekawanan burung 

terhadap kawanannya. Algoritma ini bekerja dengan cara melakukan inisialisasi, 

mengevaluasi, mengonstruksi rute, dan memperbaharui rute hingga optimal. 

Penelitian di uji pada studi kasus pengambilan bahan baku suatu perusahaan. 

Implementasi PSO berhasil membentuk 5 rute optimal untuk Depot Pertama dan 8 

rute optimal untuk Depot Kedua. Hasil optimisasi menunjukan bahwa total travel 

time minimum tercapai, time windows tidak dilanggar, dan kapasitas kendaraan 

terpenuhi. Hasil ini menggambarkan efektivitas Algoritma PSO dalam 

menyelesaikan permasalahan MDVRPTW dan memberikan kontribusi pada 

perencanaan rute pengambilan bahan yang efisien dan optimal. 

 

Kata Kunci : Multi Depot Vehicle Routing Problem, Particle Swarm Optimization, 

Vehicle Routing Problem, Rute, Time Windows. 
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ABSTRACT 

 

This research discusses the Multi Depot Vehicle Routing Problem with Time 

Windows (MDVRPTW), which involves determining vehicle routes from multiple 

depots to serve several customers exactly once and return to the original depot, 

considering time window constraints on each route. The objective of solving 

MDVRPTW is to obtain optimal routes with the shortest total travel time without 

exceeding their time windows. The Particle Swarm Optimization (PSO) algorithm 

is employed to address MDVRPTW. The PSO operates by adapting the social 

behavior observed in the actions of each individual within a flock of birds towards 

their flock. The algorithm works through initialization, evaluation, route 

construction, and route updating until an optimal solution is achieved. The research 

is tested on a case study involving the procurement of raw materials for a company. 

The implementation of PSO successfully forms 5 optimal routes for the First Depot 

and 8 optimal routes for the Second Depot. The optimization results indicate that 

the minimum total travel time is achieved, time windows are not violated, and 

vehicle capacities are fulfilled. These results illustrate the effectiveness of the PSO 

algorithm in solving the MDVRPTW and contribute to efficient and optimal route 

planning for material procurement. 

 

Keywords: Multi Depot Vehicle Routing Problem, Particle Swarm Optimization, 

Vehicle Routing Problem, Route, Time Windows. 
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