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DEVELOPMENT OF SPECIFIC COLOR DETECTION SYSTEM
UNDER DIFFERENT COLOR TONE ILLUMINATIONS FOR AUTONOMOUS MOBILE ROBOTS
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Autonomous waypoint navigation stands out as an important task for mobile robots operating
in urban environments. To ensure safe navigation, most mobile robots rely on pre-trained navigation
maps. However, traditional pre-trained map-based waypoint navigation faces challenges, especially
in scenarios like construction sites where the environment changes temporarily and significantly.
Temporarily construction sites are usually staffed by people wearing construction jackets in specific
colors that make them stand out to avoid accidents involving pedestrians or other mobile robots.

This paper describes a new specific color detection algorithm to help autonomous mobile
robots navigate safely even when there are temporary construction sites in their travel path. To
address the problem of specific color detection under different lighting conditions, especially under
the influence of various color lights, we introduce a stable algorithm for detecting specific colors
based on Retinex theory. The effectiveness of the proposed system was demonstrated through
experiments under various color light conditions.
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Tablel xy chromaticity coordinates and
coordinates of the range of luminance rates.

»y chromaticity coordinate range Luminance rate range
X y B

0.387 0.610
Fluorescent 0.356 0.492

Yellow 0.398 0.452 =k
0.460 0.540
0.610 0.390
Fluorescent 0.535 0.375
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Fig.1 xy chromaticity coordinate range
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4.1. Single—Scale Retinex
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Fig. 2 The overall flow of the algorithm
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Fig.5 Experimental results
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