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Abstract

Pathfinding for pedestrians provided by various navigation programs is based on a shortest path

search algorithm. There is no big difference in their guide results, which makes the path quality

more important. Multiple criteria should be included in the search cost to calculate the path quality,

which is called a multi—criteria pathfinding. In this paper we propose a user adaptive pathfinding

algorithm in which the cost function for a multi—criteria pathfinding is defined as a weighted sum of

multiple criteria and the weights are learned automatically by Perceptron learning. Weight learning is

implemented in two ways: short—term weight learning that reflects weight changes in real time as the

user moves and long—term weight learning that updates the weights by the average value of the

entire path after completing the movement. We use the weight update method with momentum for

long-term weight learning,

so that learning speed is improved and the learned weight can be

stabilized. The proposed method is implemented as an app and is applied to various movement

situations. The results show that customized pathfinding based on user preference can be obtained.

» Keyword: Path searching algorithm, Multi-criteria pathfinding, Perceptron learning, Customized pathfinding
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[Il. Design of Multi-Criteria
Path—-Finding Algorithm
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3.1 Definition of Multi-Criteria Pathfinding Problem
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3.2 Weight Tuning by Perceptron Learning
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3.2.1 Short-term Weight Learning
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input: P(n; =n,, ny, ---,n,=ng)
1 =1,
while (t) {

if (n,=n,) then halt;

€ = (”m”i,ﬂ);
e;*<—edge taken by the user;

if (e;=e*) then // planned path= user
path

{

W—updateWeight( W, e;e;*);
x<—successor of e*;
P—AY(G C.W. fox,n);

1=1;
) continue;
else {
1=i+1;
) continue;

Fig. 2. Weight Learning Algorithm
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V. Multi-Criteria Path—-Finding App
and Simulation Results

Aol A ohje} mre] 5 W AL nejahs
Pz waA fe FasE B AsRe ALRAE o
Qo] A7} oW BEA AT e

OH X17<4 E}]/\E% j,_



52 Journal of The Korea Society of Computer and Information

o|= o EeolHE Atk

4.1 Multi-criteria Pedestrian Pathfinding App
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Fig. 3. Pathfinding App for
Pedestrians Providing the Route and
CCTV Locations
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