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Implementation of an Indoor Mobile Robot and Environment
Recognition using Line Histogram Method
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Abstract The environment exploration is an essential process for indoor robots such as clean robot and security
robot. Apartment house and office building has common frame structure, but internal arrangement of each room
may be slightly different. So, it is more convenient to use a common frame map than to build a new map at
every time the arrangement is changed. In this case, it is important to recognize invariant features such as wall,
door and window. In this paper, an indoor mobile robot is implemented, and by using the laser scanner data
and line segment histogram with respect to segment orientation and distance, an environment exploration method
is presented and tested. This robot is fitted with a laser scanner, gyro sensor, ultra sonic sensor and IR sensor,
and programed with C language.
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Fig 1. Example of an office map
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Table 1. Specification of the mobile robot and

sensors
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Fig 2. Communication protocol for sensors and

robot
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Fig 6. Program structure for each device
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Fig 7. Process of line segment extraction
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Fig 8. Raw distance data from the laser scanner
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Fig 9. Histogram with respect to segment
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Table 2. Histogram with respect to segment
distance
Segment No 7 8 10 12 13
Distance,Cm 432 402 458 M1 392
Segment No 17 20 21 25
Distance,Cm 278 482 483 185
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Fig 12. Process of mobile robot localization
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