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Obstacle Avoidance System Using
a Single Camera and LMNN Fuzzy Controller
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Abstract : In this paper, we proposed the obstacle avoidance system using a single camera image and LM (Levenberg-Marquart)
neural network fuzzy controller. According to a robot technology adapt to various fields of industry and public, the robot has to move
using self-navigation and obstacle avoidance algorithms. When the robot moves to target point, obstacle avoidance is must-have
technology. So in this paper, we present the algorithm that avoidance method based on fuzzy controller by sensing data and image
information from a camera and using the LM neural network to minimize the moving error. And then to verify the system
performance of the simulation test.
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Fig. 1. Structure of the mobile robot and controller.
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Table 1. Fuzzy membership functions about distance and error angle.
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Table 2. Fuzzy rules of the left wheel.
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NB|(NM| NS | M | PS |PM| PB
NB | M | LF L VF | VF | VF | VF
NM| LS | M | LF L | VF | VF | VF
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Table 3. Fuzzy rules of the right wheel.
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Fig. 3. Structure of the neural network system.
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Fig. 5. The side view of coordination transformation.
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Fig. 6. The top view of coordination transformation.
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Simtation of the navigation robot using LM contrafler
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Fig. 7. Performance evaluation about robot moving,

Simuiation of the navigation robut using LM controater
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Fig. 8. Obstacle avoidance performance evaluation in multiple
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Simulation of the navigation robot usgin LM controller about tow point return
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