Tactile sensor types


Single sensors – are most commonly force/torque sensors, dynamic sensors and thermal sensors.

Force/torque sensors 

are often used in combination with tactile arrays to provide information for force control. A single force/torque sensor can sense loads anywhere on the distal link of a manipulator and, not being subject to the same packaging constraints as a “skin” sensor, can generally provide more precise force measurements at higher bandwidth. If the geometry of the manipulator link is defined, and if single-point contact can be assumed (as in the case of a robot finger with a hemispherical tip contacting locally convex surfaces), then a force/torque sensor can provide information about the contact location by ratios of forces and moments in a technique called “intrinsic tactile sensing” [Salisbury, Bicchi]. 

Dynamic tactile sensors 

The most common dynamic tactile sensors are small accelerometers at the fingertips or in the skin of a robotic finger. They function roughly like pacinian corpuscles in humans [cite] and have a correspondingly large receptive field so that one or two skin accelerometers suffices for an entire finger. These sensors are particularly effective for detecting the making and breaking of contact, the onset of slip and the vibrations associated with sliding over textured surfaces.

A second type of dynamic tactile sensor is the stress rate sensor [cite Howe, Son]. If a fingertip is sliding at a speed of a few centimeters/second over small asperities (bumps or pits) in a surface, the transient changes in stresses in the skin will be significant. A piezoelectric polymer such as PVDF [cite] that produces a charge in response to strain can be used to produce currents proportional to the rage of change of stress:

[could put a small diagram here of dynamic tactile sensors + stress rate circuit]

Thermal sensors

Thermal sensors are an important component of the human ability to identify the materials of which objects are made (think of how metal feels cool to the touch compared to wood) but little used in robotics. Human thermal sensing involves detecting thermal gradients in the skin, which correspond to both the temperature and the thermal conductivity of an object. Robotic  thermal sensors have involved peltier junctions in combination with thermocouples or thermistors [cite].

Difficulties have been encountered in obtaining sufficient resolution and time response when using them to distinguish among different materials [cite ]

See a bit more at 

Sensor arrays

- there are various possible ways of organizing tactile sensor arrays. From a functional standpoint, the primary concerns include:

· What is being measured (e.g., surface pressure or shear tractions, deformations, local geometry)

· What is the transduction method (e.g., piezo resistive, capacitive, optical)

· What are the mounting provisions (e.g., rigid or compliant, flat or curved)

· What are the expected levels of sensor resolution, accuracy and dynamic range (e.g. point to point spacing, minimum detectable stimulus, hysteresis, frequency response).
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