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Research Question Results
Can the photoacoustic effect be detected using schlieren
optics to provide real time image reconstruction?

The current method for image reconstruction of the
photoacoustic effect is by using transducers to detect the
pressure waves generated. To generate an image multiple
scans are needed and the data from all scans must be
complied resulting in slow imaging times.

Schlieren Optics and Photoacoustic Imaging Development

Currently there are several opportunities for improvement
through additional research. The next step of is to explore
additional image processing techniques focusing on k space
image analysis for pressure wave detection. After that the
alignment of the system should be improved ensuring the
optimal environment for detection. Then the timing of the
laser pulses and triggering of the transducer should be
verified. Finally, the transducer should be replaced with a
photoacoustic generation setup with imaging of the
photoacoustic effect taking place.
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Overall, the results of the research thus far have shown that
the system has an acceptable resolution, but that not all
research objectives were achieved. The current image
analysis techniques have not resulted in the detection of
pressure waves within the system. This could be due to
multiple potential sources of error within the system,
stemming from possible alignment errors, inadequate image
processing completed, and a potential for the imaging
system to be out of sync with the transducer.
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Figure 2: Top Left: Diagram of current imaging system in use.

Figure 3: Top Right: Right: Image of Airforce target used to determine resolution of optical system.
Current system resolution is approximately 17.5 μm.

Figure 4: Bottom Right: MATLAB code used to first extract frames of interest from video, then code used
for image analysis. [1],[2]

Schlieren Optics is highly sensitive to changes in the refractive
index allowing for the real time reconstruction of the
photoacoustic effect.

The Photoacoustic effect produces pressure waves through
the absorption of light in a target. This approach enables
improved depth of imaging in biological tissue compared to
optical microscopy approaches.
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Figure 1: Change in refraction index
due to pressure waves allows more
light from that area to pass by knife
edge allowing for the imaging of the
photoacoustic effect

Lens 2

Photoacoustic Generation Laser

Camera

Imaging Laser

Lens 1

Knife Edge

Target
Pressure Waves


