Module 4 : Sensors and Controllers in robots

Lecture 11 : Tactile and slip sensors, measurement of forces

Objectives

In this course you will learn the following
e Incremental Optical encoders

1X Position decoding

4X Position Quadrature decoding
¢ Velocity measurement — Tachs

FVC using Incremental Encoders

Software based Velocity estimation

¢ Acceleration sensing

« External State Sensing

e Tactile sensors
e Proximity Rod based sensor
¢ Photodetector based sensor

e Conductive elastomer based

Photo-detector based sensor
8X8 array

Conductive Elastomer
Resistance changes with Pressure



nxm array

« N+ m lines

Rubber conduction perpendicular to copper tracks in PCB



Piezoelectric Polymer Tactile Sensor

PVDF Film generate Potential difference when pressure is applied

Effect small in thickness but large in-plane

Signal read before charge leaks

T ~ a few seconds



Slip Sensor

e Slip motion causes forced vibrations in piezoelectric crystal

e Phonograph record P.U. tends to be sensitive to manipulator vibration periodic replacement of needle
e Steel Ball end
e Electromagnetic pickup

e Oil damper

Force sensing

e [ proportional to T (Torque)
o F=Tmn/lr=mlk;lgh
e Grasping Strategy

¢ Determine Min & Max Force that can be applied on a part
¢ Use Min force to start with

Increase force if slip is detected subject to limit of max force / Displacement



Slip sensor (Belgrade)

Strain Gage based Force measurement
R=L/TA

Other types, Thin Film Semiconductor



6-Axis Force/Moment Sensor
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Recap

In this course you have learnt about

¢ Incremental Optical encoders



e 1X Position decoding

e 4X Position Quadrature decoding

¢ Velocity measurement — Tachs

FVC using Incremental Encoders

Software based Velocity estimation

e Acceleration sensing

e External State Sensing

e Tactile sensors

e Proximity Rod based sensor

e Photodetector based sensor

e Conductive elastomer based

Congratulations, you have finished Lecture 11. To view the next lecture select it from the left hand side
menu of the page
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