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NRI: FND: Optoacoustic Material and 
Structure Pretouch Sensing at Robot 

Fingertip

PI: Dezhen Song

Co-PI: Zou Jun
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Sensor-based grasping

page 2

• Camera or Lidar

Occlusion and appearance only

• Tactile Sensing

Require physical contact

• Proximity sensors
• Optical sensors: Cannot handle  

transparent / highly reflective 

targets

• E-field sensors: Cannot 

materials with low dielectric 

contrast to air

• Ultrasonic sensors: Limited 

Lateral Resolution
Hsiao, Kaijen, et al. 2009.

amazonpickingchallenge.org
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Non-Contact Material Recognition and 
Near-Distance Ranging for Robotic 

Grasping
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Ultrasonic 

excitation

Dual modality and Dual Sensing 
Mechanism (DMDSM)

Optoacoustic Effects & 

Direct Ultrasonic Beam

Optically and Acoustically 

Challenging Targets (OACTS)
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G1 vs G2
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Object scanning system –
Material database
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Material database

Thank you!
Telerobot.cs.tamu.edu


