
  

(1) Remote Chemical Sensing and Recognition, (2) Ultrasonic 
Reading Machine Based on Reverse Photoacoustic Effect 

 

 

 

 

 
 
Note: The technology described above is an early stage opportunity. Licensing rights to this intellectual property may 
be limited or unavailable. Patent applications directed towards this invention may not have been filed with any patent 
office. 
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Technology Summary

(1) A remote chemical sensing and recognition approach is developed on a new spectroscopic effect: reverse photo-
acoustic effect. The light absorption increases the local temperature of a sample, which in turn changes the phase 
angle of a reflected or transmitted ultrasonic wave. The sample¡¯s chemical nature is then remotely determined from 
the wavelength-dependent phase change spectrum obtained using an array of light filters. The light source and 
transducers can be arranged to enable compact device construction and easy field operation. (2) An ultrasonic 
reading machine is developed to help visible-impaired people read black-and-white features and colored features. The 
features are illuminated with white light and filtered light for black features on white paper and colored features. 
Depending on the light absorption abilities of features on paper, the phase angle of a reflected or transmitted 
ultrasonic wave will change as the result of light-induced temperature change. The phase change occurs fast as the 
result of light absorption and heat generation, and the readable feature size can be reduced by narrowing the 
ultrasonic beam using an aperture. The ultrasonic reading machine offers numerous advantages in reading non-planar 
or non-touchable feature, such as those attached on solid stands. 
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