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A Study on Bicycle Route Selection Considering Topographical
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Abstract

As interest in green growth picks up, the importance of bicycles which are an environment friendly means of
communication has been magnified. However, bicycle routes which are the base of bicycles are designed without
considering topographic elements and thus many users are experiencing inconvenience in using bicycles. The present
study presents a routing technique to select optimal routes when selecting routes in commuting to school utilizing
bicycles. To this end, a formula for optimum route calculation considering slope and intersections was drawn and
a method to select optimum routes by applying modified Dijkstra Algorithms was studied. According to the results,
the bicycle routes for commuting to school should be selected by the shortest time rather than the shortest distances
to the destination, because it required reach the destination faster. Therefore when selecting the routes, it must be
based on the shortest time considering waiting time due to crosswalks or crossroads and speed variations due to
slopes.
Keywords : Bicycle Routes, Geographical Factor, Optimal Path Finding, Dijkstra Algorithm
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Figure 2. Shortest Path Analysis

Table 1. Shortest path result analysis

Optimal distance| Optimal speed
Item
(m) (m/sec)
Youngdongil 1433.8 6.8
Mirae 861.1 5.4
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Figure 3. Uphill Shortest Path Analysis
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Table 2. Uphill Shortest path result analysis

Average Optimal Optimal
Item slope distance speed
(%) (m) (m/sec)
Youngdongil 3.0 1523.3 3.0
Mirae 15.0 989.8 4.0
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Figure 4. Downhill Shortest Path Analysis

Table 3. Downhill shortest path result analysis

Average thimal Optimal speed
Item slope distance (m/sec)
(%) (m)
Youngdongil 2.1 1532.4 6.5
Mirae 9.4 1790.2 8.2
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Figure 5. Round-trip Shortest Path Analysis

Table 4, Round-trip shortest path result analysis

Average Optimal Optimal
Item slope distance speed
(%) (m) (m/sec)
Youngdongil 34 1529.9 4.9
Mirae 11.1 1423.0 6.5
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Figure 6. The slope and intersection of the shortest

path analysis

Table 5. The shortest path result analysis considering

slope and intersection

Average | Optimal | Optimal
. Intersec
Item slope distance speed tion
(%) (m) (m/sec)
Youngdongil 33 1640.1 3.1 6
Mirae 11.1 1024.0 4.2 7
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