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Abstract — This paper addresses the essential knowledge
related to mobile robot navigation. In the paper, the
relevant information regarding research in mobile robotics
area is presented including background and their history,
control architecture, navigation, sensor system, and
software. The robot architecture is the foundation of
control in mobile robot while the navigation system enables
the robot to safely navigate to its final destination. Sensors
assist the mobile robot to determine its internal status and
acquire information of external surrounding. All knowledge
described above are finally integrated and programmed

into the software to undertake a number of specifics tasks.

Keywords — Mobile Robot, Mobile Robot Architecture,

Mobile Robot Navigation, Sensor System
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Classification Sensor System PC or EC AorP
Tactile sensors (detection of Contact switches, bumpers EC P
physical contact or closeness; Optical barriers EC A
security switches) Noncontact proximity sensors EC P
Wheel/motor sensors Brush Encoders PC P
(wheel/motor speed and position) Potentiometers PC P
Synchros, resolvers PC A
Optical encoders PC A
Magnetic encoders PC A
Inductive encoders PC A
Capacitive encoders PC A
Heading sensors (orientation of the Compass EC P
robot in relation to a fixed Gyroscopes PC P
reference frame) Inclinometers EC A/P
Ground based beacons (localization GPS EC A
in a fixed reference frame) Active Optical or RF beacons EC A
Active ultrasound beacons EC A
Reflective beacons EC A
Active ranging (reflectivity, time- Reflectivity sensors EC A
of-flight, and geo-metric Ultrasonic sensor EC A
triangulation) Laser rangefinder EC A
Optical triangulation (1D) EC A
Structures light (2D) EC A
Motion/speed sensors (speed Doppler radar EC A
relative to objects) Doppler sound EC A
Vision-based sensors (visual CCD/CMOS camera(s) EC P
ranging, whole-image analysis, Visual ranging packages EC P
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