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Beacon Color Code Scheduling for the Localization of Multiple Robots

gf 2 &, of & W’
(Jachyun Park and Jangmyung Lee)

Abstract: This paper proposes a beacon color code scheduling algorithm for the localization of multiple robots in a multi-block
workspace. With the developments of intelligent robotics and ubiquitous technology, service robots are applicable for the wide area
such as airports and train stations where multiple indoor GPS systems are required for the localization of the mobile robots. Indoor
localization schemes using ultrasonic sensors have been widely studied due to its cheap price and high accuracy. However, ultrasonic
sensors have some shortages of short transmission range and interferences with other ultrasonic signals. In order to use multiple
robots in wide workspace concurrently, it is necessary to resolve the interference problem among the multiple robots in the
localization process. This paper proposes an indoor localization system for concurrent multiple robots localization in a wide service
area which is divided into multi-block for the reliable sensor operation. The beacon color code scheduling algorithm is developed to
avoid the signal interferences and to achieve efficient localization with high accuracy and short sampling time. The performance of
the proposed localization system is verified through the simulations and the real experiments.

Keywords: multiple robots localization, multi-block workspace, concurrent localization, beacon color code scheduling algorithm
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Table 1. Evaluation of localization sampling frequency according to
block size, (Hz).

1x1 Ix2 | 2x2 | 2x3 | 3x3 | 4x4

Round-robin | 024 | 024 | 044 | 056 | 0.72 | 1.08
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schedule
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Table 2. Evaluation of estimated position error for multiple robots in a
multi-block workspace, (mm).

Master robot | Slave robot1 | Slave robot2 | Total error

Mean error 16.27 3143 18.66 22.12
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