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Vision-Based Mobile Robot with a Combinatorial Navigation
Paradigm Using a New Color Detection Algorithm

M. Saadatmand Tarzjan, M. Malboubi, M. Khademi and M. R. Akbarzadeh Tootoonchi
Department of Electrical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract: In this paper, a vision-based mobile robot with combinatorial navigation paradigm is presented. It
takes advantage of five sensory behaviors (SBs) and three goal-directed behaviors (GDBs). All GDBs and the
visual goal seeking behavior (a sensory behavior) use high-level information of the image while the remaining
sensory behaviors employ low-level information of IR and touch rensors. Besides, each GDB uses a proportional-
differential- proportional (PD-P) controller with a visual feedback. Furthermore, we propose a new color match
filter (CMF) algorithm for color detection. In the design phase, it uses a genetic algorithm to optimize the filter
coefficients while in the inspection phase, it is employed to detect objects based on the color feature.
Experimental results demonstrated accurate and fast detection of objects by using CMFs in different light
conditions. Besides, the robot was always successful to hunt objects because of the reliability of the PD-P
controller.

Keywords: Mobile robots, Combinatorial navigation paradigm, Color match filter, Color detection, Genetic
algorithm.

Journal of Electrical Eng., Vol. 39, No. 2 Serial No. 58
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