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Improvement of Localization Algorithm for Indoor and Outdoor
Navigation of Autonomous Robots
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Abstract: Location estimation for waypoint-based autonomous driving robots primarily relies on SLAM (Simultaneous Localization
and Mapping) and GNSS (Global Navigation Satellite System) technologies. GNSS performs well in open areas but struggles with
signal issues, while SLAM offers high accuracy in feature-rich environments but faces challenges in open spaces. This study integrates
SLAM and GNSS, enabling seamless switching between systems when one encounters difficulties. The combined system ensures consistency
by aligning coordinate systems and directional data. Experiments in indoor, forest, and open environments demonstrate that the switching
algorithm enables stable autonomous driving in diverse conditions, effectively leveraging the strengths of both systems.
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Fig. 1. Autonomous driving robot platform.
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Fig. 2. System configuration of the autonomous driving robot.
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Table 1. Specifications of the autonomous driving robot platform.

pe Ground clearance : 135mm

L xW xH: 1,320 x 660 x 1,100mm

Weight | 250kg (Payload : 200kg)

Steer | Front wheel steer (Ackermann steering type)

Drive

Spoed | Mex: Tkt

Engine | 3kW AC Induction motor & AC Inverter

Driving | Manual mode : Remote control
Mode | Auto mode : Autonomous driving

Battery | Li-ion battery 48V/90Ah, 4,300Wh lea

Lidar SLAM Module lea

Sensors | 5NSS Module lea
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Fig. 3. Algorithm of LIDAR-Based SLAM.
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Table 2. The Error of SLAM and GNSS.

Path Tracking | Standard
System Error Deviation
. .. SLAM 0.5cm 0.2cm
Static Position Error
GNSS 13cm 6cm
Dynamic Position | SLAM 18cm 7em
Error (3.5kmvh) | GNSS 22cm 5cm
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Fig. 9. Experiment 1: Forest path environment.
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