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¡ Disasters
§ Earthquake
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¡ Responder’s Smart Tool
¡ Capabilities
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¡ Disasters
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Advanced Mobility Autonomy Manipulation
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¡ Slippery Floor
¡ Stair Way and Slope
¡ Japanese House
¡ Random Step-fields
§ Yellow Level
§ Orange Level
§ Red Level
§ Black Level

¡ Testing Arena
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¡ Self-Navigation
¡ Victim Identification
¡ Radio Frequency Drop 

Out
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Manipulation
¡ On Board Manipulator
¡ Multiple Robots

Applications
¡ Sensing Manipulator
¡ Pick and Place
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Autonomous Robot Tele-Operated Robot
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AUTONOMOUS ROBOT

¡ Self Navigation
¡ Victim Identification
¡ RT-Map Generation
¡ Sending RT-Data to 

Station
----------------
¡ Slow
¡ Low Mobility

TELE-OPERATED ROBOT

¡ Human-Made Decisions
¡ RT-Map Generation
¡ Sending  RT-Data to 

Station
¡ High Mobility
--------------------
¡ RF Limitation
¡ GUI
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¡ Navigating Sensors: 
§ Laser Scanner (Hokuyo)
§ Gyro
§ X-Y Accelerator
§ Electronic Compass
§ Encoders

¡ Laser Scanner Output: (Angle, Distance)
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¡ Algorithm: Layer-Sweeping Search
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¡ Heat Sensor
¡ Image Processing
¡ Voice Detection
¡ Motion Detection
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¡ Remotely Control Station
¡ Rescue Robots
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¡ Sensing Systems
§ Heat Detection
§ Carbon Dioxide 

Detection
§ Motion Detection
§ Sound Detection

¡ Navigation Systems
§ Heading
§ Tilt and Level
§ Motion and Speed
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¡ Advanced Mobility
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¡ Advanced Mobility
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¡ Problem
¡ Testing Methods
¡ Rescue Robots

“Future Rescue Robot”
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