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Abstract In this paper, we propose an optimal path search algorithm between each node and midpoint
that applies the time weighting. Services for using a location of mid point usually provide a mid point
location-based on the location of users. There is a problem that is not efficient in terms of time
because a location-based search method is only considered for location. To solve the problem of the
existing location-based search method, the proposed algorithm sets the weights between each node
and midpoint by reflecting user's location information and required time. Then, by utilizing that, it is
possible to search for an optimum path. In addition, to increase the efficiency of the search, it ensures
high accuracy by setting weights adaptively to the information given. Experimental results show that
the proposed algorithm is able to find the optimal path to the midpoint compared with the existing
method.
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Fig. 1. Angle Sequential Alignment
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Fig. 2. Application Process of Graham's Scan
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Fig. 3. Process for Obtaining Midpoint
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Fig. 4. Judgment of Points Inside Boundaries



Fig. 5. Time-weighted Midpoint Search
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// Check the time from point to midPoint for judging a new midPoint
for (Position peint : users) {
int time = getPathTime(point, midPoint);
movingTimes.push_back(time);

Paosition unitVector = getUnitVector(point, midPoint);
latVector += unitVector.getlatitude() * time;
lenVector += unitVector.getlongitude() * time;
avgTime += time;

}

avgTime /= users.size();
latVector /= (avgTime * users.size();
lonVector /= {avgTime * users.size();

/I Judgment : a new midPoint is optimized
if (isOptimizedResult{movingTimes, consideredUserCnt))
return midPoint;

/I If a new midPoint is not optimized, change the position for a new position
midPoint.setPosition(midPoint.getlatitude() + latVector / users.size(),
midPoint.getLongitude() + lonVector / users.sizeQ);

// Check that a new position is in the polygon

if (PIPAlgorithm.isinside(midPoint, boudaryPoints) == NOT_INSIDE) {
midPoint = getCenterOfGravity();
consideredUserCnt--;

}
Fig. 6. Algorithm for Obtaining Midpoint
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Table 1. Example of the general time weight and adaptive
weight according to the cost of time

The cost of time Time weight Adaptive weright
(Min)
5 5 0.42
12 12 1
19 19 1.58
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Table 2. Experiment environment

Classification Experiment Environment

Windows 10 Education

Operating System

CPU Intel Core i5-8600K

RAM 16GB
Storage SSD 256GB

GPU NVIDIA GTX 1070Ti

Table 3. The number of nodes

Tr?spstur:ssg:f The number of results
3 25
4 25
5 25
Total 75

Table 4. Example of experimental data with 4 users

User Coordinate Latitude Longitude
User 1 37.487636 126.993374
User 2 37.517097 127.041324
User 3 37.648654 127.034658
User 4 37.565674 126.977102
MidPoint 37.5563410 127.004546
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Table 5. Percentage of optimal cost of time for
location—based and proposed method

| Method Location-based Proposed
tem
Percentage of optimal

cost of time(%) 32 68
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Table 6. Results for adequacy of location—based and

proposed method
method Location-based Proposed
The
Ratio of Ratio of
&%TF ?wrog;s adequacy(%) adequacy(%)
3 40 72
4 28 84
5 36 80
Average 34.6 78.6

Table 7. Results of average performance time
measurements for location-based and
proposed method

method Location—-based Proposed

The Average
number Average_ performance

of input nodes performance time(s) time(s)

3 3.8346 20.5393

4 4.2329 18.0825

5 4.8014 33.8241

Average 4.289 24.1486
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Fig. 7. Adequacy of location-based and proposed
method
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