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ABSTRACT

This paper proposes a cost—effective system design and user—friendly approach for
the key technological elements necessary to configure an autonomous mobile robot. To
implement a high—precision positioning system using an autonomous mobile robot, we
established a Linux—based VRS (virtual reference station)—RTK (real—time kinematic)
GNSS (global navigation satellite system) system with NTRIP (Network Transport of
RTCM via Internet Protocol) client functionality. Notably, we reduced the construction
cost of the GNSS positioning system by performing dynamic location analysis of the
established system, without utilizing an RTK replay system.

Dynamic location analysis involves sampling each point during the trajectory following
of the autonomous mobile robot and comparing the location precision with ground—truth
points. The proposed system ensures high positioning performance with fast sampling
times and suggests a GPS waypoint system for user convenience. The centimeter—level
precision GNSS information is provided at a 30Hz sampling rate, and the dead reckoning
function ensures valid information even when passing through tall buildings and dense
forests. The horizontal position error measured through the proposed system is 6.7cm,
demonstrating a highly precise dynamic location measurement error within 10cm. The
VRS network—RTK Linux system, which provides precise dynamic location information
at a high sampling rate, supports a GPS waypoint planner function for user convenience,
enabling easy destination setting based on GPS information.

KEYWORDS : Network—RTK, GNSS System, GPS—Waypoint, Autonomous Mobile Robot,
Cost—effective
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FIGURE 1. Autonomous mobile robot system
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FIGURE 2. Autonomous mobile robot platform
[OJZEA: https://roas.co.kr/jackal—ugv/]
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FIGURE 3. A GPS—waypoint system integrating mapbiz GUI and bing maps API
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Precise Outdoor Positioning System with 4G LTE Backhaul Option
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FIGURE 4. Outdoor high—precision positioning system utilizing 4G LTE
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FIGURE 8. HPE time series values set to 1Hz
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FIGURE 12. Dynamic position error measurement method for tracking mobile
trajectories
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