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Culstering : Fuzzy c-means.

=

Initialization :
Randomly generate an initial solutior

alue are
lites are grouped randomly.

)

Selection :
The top 10% with the highest fitness valut the elite
The elite:

rossover :
Apply the intersection operator to perform a two-
point intersection.

¥

Mutation :
Random exchange to select and mutate an index with no duplicates.

¥

Assessment and storage :
Evaluate the fitness value of new individuals

Keep the best £ solutions.

Location of opti
s,

Optimal route for each
used vehicle capacity of truck

H [ Optimiize route for each used vihicle J

Optimize vehicle route : LKH-3(elkai)
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Name Value
Population size 40
Max generations 100
Crossover rate 0.8
Mutation rate 0.01

Penalty coefficient 100
Maximum number of 25
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Year Total floor | Height | Utli- | Capac-
space (m) zation | ity (m)
(i) rate
2019 | 680.7071564 55 0.4 1498
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IDENTIFYING THE BEST LOCATION OF LOGISTICS HUBS
AND OPTIMIZATION OF DISTRIBUTION ROUTES
IN THE CONTEXT OF PHYSICAL INTERNET

Hisatoshi NAGANAWA and Enna HIRATA

In this paper, we studied the optimal location decision of logistics hubs in the context of the Physical

Internet and the associated optimization of transportation routes by truck. In Japan, the chronic shortage of
truck drivers and low wages have become an issue. Known as the "2024 problem," the regulations limiting
drivers' overtime to 960 hours per year will come into effective as of April 1, 2024, which is expected to
cause a major crisis in Japan’s transportation industry. In this context, it is essential to realize a Physical
Internet where warehouses and trucks owned by multiple companies and organizations can be shared and
transported efficiently. To realize the Physical Internet, it is very important to determine the optimal loca-
tion of logistics hubs. In this study, we propose an algorithm to identify the optimal location of logistics
hubs considering factors such as the distribution of existing logistics hubs, distribution of customers, con-
tainer size, and capacity of logistics hubs, and then truck transportation routes were optimized based on the
optimization results. The proposed approach combines the genetic algorithm and the Lin-Kernighan Heu-
ristic. The genetic algorithm focuses on determining the location of logistics hubs, while Lin-Kernighan
Heuristic optimizes transportation routes. To evaluate the effectiveness of the proposed method, simulation
experiments were conducted using real data. The simulation results show that the proposed method has
excellent performance in optimizing the optimal location of logistics hubs and delivery routes.
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