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Automatic Waypoint-Based Map Generation Using
GPS Trajectory Data
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Abstract: In this study, we propose an automatic map generation and path simplification method for
autonomous transport robots operating in unstructured outdoor environments such as orchards. Unlike
traditional approaches that require manual waypoint configuration, our method utilizes GPS trajectory
data collected during actual robot movement to generate waypoints automatically. Additional processes
include real-time link creation between waypoints, simplification based on angle thresholds to
remove redundant nodes, and the generation of a geofence boundary and an RDDF path. Compared
to existing algorithms, the proposed method significantly reduces the number of waypoints—by over
80%—while maintaining 100% coverage of the original data. Moreover, users can define full routes
by selecting only a few key waypoints, improving both usability and efficiency.
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[Fig. 6] Step-by-step results of waypoint generation and path

simplification

[Table 1] Number of Waypoints and Links by Waypoint
Generation Method

Waypoint Simplification
Waypoint | Angle Angle
Generation| Threshold | Threshold
<5° < 10°
Total Nmber of 649 27 120
Waypoints
Total Number of Links 662 240 133
Total Number of GPS |, 106 |14 176 14,176
Data Points
Number of Covered
GPS Data Points 14,176 14,176 14,176
Link-Based Coverage | 100% 100% 100%
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[Fig. 7] Waypoint and link generation results using conventional
algorithms

[Table 2] Comparison of Waypoints and Links Across Different
Algorithms

Proposed [Fig. 7]
Method | 3 b c
Total Number of Waypoints 120 32 | 159 | 159
Total Number of Links 133 31 | 158 | 158
Total Number of GPS Data Points 14,176
Number of Covered GPS Data Points 14,176
Link-Based Coverage 100%
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