Robotics
Robotics is a branch of technology that is concerned with the design, construction, operation, structure, manufacture, and use of robots.  The field of robotics encompasses many disciplines including: electronics, engineering, mechanics, mechatronics, and computers (hardware and software).

Main parts of a robot
Arm – This is a critical part of the robot.  It allows the robot to manipulate its environment by controlling the end effector (hand).  Robotic arms tend to resemble human arms and model human arms movements using seven degrees of freedom.  The seven degrees of freedom are: shoulder pitch (up and down shoulder movement), arm yaw (side to side arm movement), shoulder roll (arm rotation from the shoulder), elbow pitch (bending of elbow), wrist pitch (bending wrist), and wrist roll (rotating the wrist). Simple robotic arms usually have three degrees of freedom with more complex robots having more or all of them.  

Controller- The brain of the robot, which is usually some aspect of a computer.  It networks (connects) the systems of the robot so that they can function together and allowing very complex tasks to be completed.  Many modern controllers have strived to attain a level of artificial intelligence (AI).  AI allows for a robot to think and react for itself without having to be prompted or programmed to do so. 

Drive – The engine of the robot, which allows for mobility of the robot and the movements of the joints.  The drive can be powered by pneumatic, electrical, mechanical, radioactive or fluidic means.

End Effector – The “hand” of the robot.  It can be a like a human hand or it can be a blowtorch, pincher, saw or any other appropriate tool.

Sensor – These provide feedback to the robot so that it can make judgments about its surroundings.  Common sensors include but are not limited to: cameras, range finders, and sonar devices.

History and uses of robots

Robotics and the idea of robots have fascinated man for thousands of years.  As far back as the third century BCE, the idea of a robot (automaton) was conceived.  The word robot comes from the Czech word robota meaning compulsory labor or work such as a serf and was first used by Karel Čapek in his science fiction play R.U.R. (Rossum's Universal Robots) in 1921. The word robot was integrated into our culture by Isaac Asimov in his books.  Norbert Wiener formulated the laws of cybernetics, which provide the practical basis for robotics, in 1948.  Fully autonomous robots have only appeared in the last 50 years and have found widespread use in manufacturing and exploration of environments that are to harsh for human existence.  Commercial and industrial robots perform jobs more cheaply, accurately and reliably than humans.  Robots are also employed in jobs that are to dirty, dangerous or dull to be suitable for humans. Robots are widely used in manufacturing, assembly, packing and packaging, transport, earth and space exploration, surgery, weaponry, laboratory research, safety, and the mass production of consumer and industrial goods.
© 2012 Board of Regents University of Nebraska

