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[Abstract]

Mountains area, especially walking in open space is important for special active field which is based
on mountain terrain. Recent research on pedestrian-path includes elements about pedestrian and various
environment by analyzing network, but it is mainly focusing on limited space except for data-poor
terrain like a mountain terrain. This paper proposes an architecture to generate walking path considering
the slope for mountain terrain open space through virtual network made of mesh. This architecture
shows that it reflects real terrain more effective when measuring distance using slope and is possible to
generate mountain walking path using open space unlike other existing services, and is verified through
the test. The proposed architecture is expected to utilize for pedestrian-path generation way considering

mountain terrain open space in case of distress, mountain rescue and tactical training and so on.
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I. Introduction
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II. Preliminaries

1. Selection Background of Shortest Path

Algorithm
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2. 3D Mesh Modeling
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3. Delaunay Triangulation
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Fig. 1. Path for Mountain Terrain Area in Existing Services
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III. MTOP(Mountain Terrain Open space
Path)
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1. Virtual Network Generation
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Fig. 2. Generation Virtual Network Result with Various
Height Difference
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2. MTOP Generation
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2.2 Point Correction
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Fig. 4. Point Correction

2.3 Sampling Path for Streamline
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Fig. 5. Streamline for Smooth Path
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Algorithm Sampling Path

Input :
A original path P, is the set of all nodes NV, which is
included Source Node is 1, Target Node 1,
Output :
Sampling finished path P4,
1: Initialize
Prime Node 11, = /1, . Visited Node 1, =1,
P, ={N,}, Previous Slope PS = Slopefn, n, +1) (n, +1
is next node of n, andn, +1 € N, J
2: Make interval path list Py, which was sliced from
original path
3: Compute average slope AS of Py,
4: Sampling Path with Detection Prime Node
Algorithm.
5: Repeat the step2 — stepd until the last node of Py, is

same with 71,
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Algorithm Detection Prime Node

if |AS| = I then
For each nin Py,
S« Slape(n, n,)

if (PS+=5!=0)&&

(]l4S1 = ISl|> 1| (PS #5) < 0) then
Hp = M,
P push{r,)

7, =n PS=58

if (72 is last node of P}
H, = 1

P push(y,)
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Fig. 7. Result of Sampling path

IV. Simulation and Result
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1. Distance Validation
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2. Path Analysis with Slope
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Table 2. Test Area Information

Area Source Target
1 37.47123, 37.44013,
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Table 3. w for Slope Environment Variable

Slope w
A 0 <= slope < 5 1
B 5 <= slope < 10 15~2
C 10 <= slope < 15 2~25
B] 15 <= slope < 20 25~3
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Fig. 9. Path Generation Result
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3. Compare Path Result
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