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An Embedded Solution for Fast Navigation and Precise
Positioning of Indoor Mobile Robots by Floor Features

o
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Abstract: In this paper, an Embedded solution for fast navigation and precise positioning of mobile
robots by floor features is introduced. Most of navigation systems tend to require high-performance
computing unit and high quality sensor data. They can produce high accuracy navigation systems but
have limited application due to their high cost. The introduced navigation system is designed to be a
low cost solution for a wide range of applications such as toys, mobile service robots and education.
The key design idea of the system is a simple localization approach using line features of the floor and
delayed localization strategy using topological map. It differs from typical navigation approaches
which usually use Simultaneous Localization and Mapping (SLAM) technique with high latency
localization. This navigation system is implemented on single board Raspberry Pi B+ computer which
has 1.4 GHz processor and Redone mobile robot which has maximum speed of 1.1 m/s.
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[Fig. 1] The proposed navigation system is shown in this figure.
The system uses webcam(a), mobile robot and single board
computer(b) only
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[Fig. 2] This figure shows that the node /V, can be placed
differently by which edge path is chosen
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[Fig. 3] The ego-metric topological map is presented. Each node
has only relative motion between them and relocated by using
shortest edge path from the robot
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[Fig. 4] The ego-metric topological map is presented. Each node
has only relative
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[Fig. 5] This example shows how a vertical line (red bar) is
projected on the floor
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= matching e reference T query

[Fig. 6] This example shows how the relative motion between
query and reference is estimated by floor line. The matched
lines(a) are extended to infinite line (b). And relative motion is
estimated (¢)
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[Fig. 8] The experimental environments are presented in this figure. 4 goals are marked as G1, G2, G3, and G4 in each environment, and

the robot paths are shown as arrowed line. (a) is I'T/BT building, (b) is FTC, and (c) is Gym
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[Table 1] Experiment result

Speed (m/s) Accuracy (cm)
Mean Std. dev Mean Std. dev
IT/BT 0.61 0.15 7.19 4.92
FTC 0.77 0.12 7.90 6.54
Gym 0.85 0.08 8.72 7.51
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