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* Characterization of post-
detonation fireball properties

* Produce data for computational
model validation

* Development and application of
practical measurement techniques
using commercially available
camera architectures
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Color Camera Architecture

* Bayer filters overlaid on grayscale
camera chips provide color imaging

* Note significant spectral overlap
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* Demosaicing algorithms reconstruct a color field to
approximate human vision

* Use this capability to measure spectral characteristics of

Raw “color” image Demosaiced image




Custom Filtering

* Using a custom triple-band filter specially developed by
Dr. Kevin McNesby at the Army Research Lab, it 1s
possible to further filter the light and separate the color

channels
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Measurements

Temperature Optical Density
Wien’s blackbody approximation allows for Optical density 1s a measurement of the
the ratio of blackbody emission signal at two fraction of light that penetrates a medium

different wavelengths [3]
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Resultant measurement is a blackbody By saturating the camera by a factor of 10,
approximation of the temperature of the blast. optical densities in excess of 3 were possible.

The camera and filter system was calibrated
similarly to the techniques used by McNesby

[2].




Experimental Setup

* OD measurements conducted using Thorlabs laser diodes at
wavelengths that match the triple bandpass filter

* Pyrometric measurement only requires the color camera
and filters

Shimadzu HPV-X2

Blast Chamber

IR Blocking Filters/




Example Pyrometric Results
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Optical Density Results
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Conclusions

* Demonstrated the use of a high-speed color camera and
custom filters elements to conduct pyrometric temperature
and optical density measurements in post-detonation blasts.

* Slight temperature increases may be associated with
sustained exothermic reaction in the post-detonation blast,
similar to gas phase temperature measurements [4].

* In-situ measurement of OD at camera wavelengths may
allow for future resolution of wavelength dependent optical

characteristics.

* At early times, high OD shows that pyrometric
temperatures are surface measurements.
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