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Abstract: This paper presents mobile robot based down-scale mineral resources exploration test system for the USN
(Ubiquitous Sensor Network) based exploration. The system emulates the actual exploration environment. Underneath the
metal free test plate, a metal object is attached. A magneto-meter mounted mobile robot runs around on the plate to
find the metal. The measured magneto-meter values are transferred to the host PC via wireless network. The system
enables to improve the reliability of simulation as well as to help efficient exploration system design. Metal-detecting
experiments were carried out to illustrate the efficiency of the proposed system.

Key words: USN (Ubiquitous Sensor Network), Geophysical Exploration, System Design, Mobile robot, Scaled model,
Automation
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Fig. 1. Scene of Down-Scaled Mineral Resources Exploration Test
System.

Fig. 2. Magnetometer Attached Mobile Robot.
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Fig. 3. Organization of Down-Scaled Mineral Resources Exploration
Test System.
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Fig. 4. GUI (Graphic User Interface) of Down-Scaled Mineral

Resources Exploration Test System.

Fig. 5. Wheel control of Independent Wheel Type Robot.
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Fig. 7. Down-Scaled Exploration Test System Simulator.
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Fig. 8. Real Time Data Collector.
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Fig. 10. No metal, Magnetometer (Mx, My, Mz).
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Fig. 11. No metal, Magnetometer (H, T).
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Fig. 12. Sensing Data Using Magnetometer, Mx (x-axis).
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Fig. 13. Sensing Data Using Magnetometer, My (y-axis).
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Fig. 14. Sensing Data Using Magnetometer, Mz (z-axis).
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Fig. 15. Sensing Data Using Magnetometer, H (Horizontal).
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Fig. 16. Sensing Data Using Magnetometer, T (Total).
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Fig. 17. Sensing Data Using Magnetometer, Temperature.
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