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An Efficient Public Bicycle Reallocation using the Real-Time
Bicycle on-Demand HDPRA Scheme

Eun-Ok Yun, Kang—-Min Kim, Hye-Sung Park, Sung-Wook Chung*
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Abstract  Currently, various countries are enhancing accessibility by providing bicycle rental
services for convenient usage within daily life. This paper introduces the Nubija public bicycle
service in Changwon, South Korea, aiming to address the imbalance between demand and supply
of Nubija bicycles. We propose a Highest Priority Reallocation Scheme to prevent this disparity.
Comparing this scheme with others that randomly visit terminals for redistribution and those that
prioritize terminals closest to current locations, we illustrate its superior efficiency. Our proposed
Highest Priority Reallocation Scheme prioritizes terminals with the highest demand and shortest
distances nearby. Through experiments, our proposed scheme demonstrates superior performance,
with the lowest average of 817.44km distance and an average of 6437.45 times, ie., 88.14%
successful rental occurrences. This highlights its superiority over the other two algorithms.

Key Words : Public Bicycle, Dynamic Reallocation, Bike Rebalancing, Optimal Rebalancing Route,
Dynamic Shortest Path Algorithm
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Table. 1. Random Terminal Selection Algorithm

Random Terminal Selection Algorithm

Function RTSA
WHILE terminal_demand is not O
SELECTION <- random one of the (not
demand = 0) terminals
WHILE select terminal_demand is not O
IF demand)0 and truck_bike<{20 THEN
truck_bike add 1
terminal_demand subtract 1
ELSEIF demand<{0 and truck_bike)20 THEN
truck_bike subtract 1
terminal_demand demand 1
ELSEIF truck_bike=20 or truck_bike=0
break;
ENDIF
ENDWHILE
ENDWHILE
END Function
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Table. 2. Short-term Relocation

Short —term Relocation

Function STR
WHILE terminal_demand is not O
SELECTION <- random one of the (not
demand =0) terminals and
shortest_distance_terminal
WHILE selection_terminal_demand is not 0
IF demand)0 and truck_bike<{20 THEN
truck_bike add 1
terminal_demand subtract 1
ELSEIF demand<0 Then truck_bike)0
truck_bike subtract 1
terminal_demand add 1
ELSEIF truck_bike=20 or truck_bike=0
break
ENDIF
ENDWHILE
ENDWHILE
End Function
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Table. 3. Highest on-Demand Priority Reallocation Algorithm

Highest = on-Demand  Priority = Reallocation

Algorithm

Function HDPRA
FOR terminal
i=0, add 1 <-i
IF terminal demand is not O and terminal
distanceyi-1 and distance{=i
add terminal <- listi
IFEND
FOREND
distance convert to absolute value and sort
descending order
FOR list
i=0, add 1 <-i
WHILE find max termian_demand in listi
SELECTION <- max terminal_demand
IF terminal demand is not O or
truck_bike = 20 THEN continue
ENDIF
WHILE selection_terminal _demand is not 0
IF demand)0 and truck_bike{20 THEN
truck_bike add 1
terminal_demand subtract 1
ELSEIF demand<0 Then truck_bike)0
truck_bike subtract 1
terminal_demand add 1
ELSEIF  truck bike=20 or
THEN break
ENDIF
ENDWHILE
ENDWHILE
FOREND
End Function

truck_bike=0
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Table. 4. Experimental environment
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