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Abstract 
This talk explores the advantages of sensing rich approaches to the design and operation of the 
power transmission mechanism or drive train under servo control.  The drive train is a fundamental 
part of any motion control system, and it includes elements such as actuator (motor), gears, shaft and 
end-effector. In most cases, the control of such derive trains are based on the motor shaft encoder 
output while the objective of control is accurate positioning of the end-effector. Sensors to measure 
the state of the end-effector will enhance the design and operation of drive trains. Two such cases 
will be presented: 1) the use of vision image and other sensors such as accelerometers and gyros for 
end-effector sensing, and 3) sensor-based controller tuning of indirect drive train using 
accelerometers on the load side. For each of the two cases, the advantages are demonstrated by 
experiments.     
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