Bossa Novam Introducing the new wave of non-destructive testing instruments

Passive Polarization imaging using SAMBA

Basic signal processing: Fusion
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Bossa Novam Passive Polarization imaging

SAMBA acquires two successive polarization images (Parallel and Crossed).
The frame rate of the demo unit is 30 fr/s.

Thanks to the firewire connection, the user can adjust the parameters (Gain and
Integration Time) of the camera.

A basic processing permits to calculate and visualize the polarization degree image
that contains information about the scene observed. To enhance visual results, a
fusion is done from the combination of two images. In the HSL color space, one image
(Thresheld Polarization Degree Image) codes the plane of hue while the other one
(Mean Image) gives the plane of luminosity.
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Bossa Novam Step 1: Acquisition

Bossa Nova m

Two Acquired
Images

Parallel Image

SAMBA gives two images with different polarization states
in real-time. The speed of acquisition allows a
displacement of several tens of miles. Crossed Image
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Bossa Novam

Parallel Image

Crossed Image

Calculation

Basic operations
(+,-,/) on each pixel
of these images

Step 2: Images Computation

Mean Image=(P+ C) / 2

Polarization Image=(P-C) / (P + C)
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Bossa N°vam Step 3: Auto Thresholding

Thresholding

Thresheld Image

Polarization Image
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S . 11 . , A classic valley detection in the histogram of the
======== === Polarization Degree Image gives the value of the threshold
to apply.
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The Thresheld Image being noisy, the next step will be a
step of filtering.
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Histogram of the Polarization Image
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Bossa N°Vam Step 4: Low-Pass Filtering

i Low-Pass ‘.

Filtering

Thresheld Image Thresheld and Filtered Image

To remove this high-frequency noise (salt & pepper kind), the
use of a smoothing filter (= low-pass filter) is one of the
solution to clean the image.
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Bossa N°vam Step 5: Fusion

Combination
HSL Planes

Mean Image = Luminosity Plane

Fusion Image

In the HSL color space, three coordinates are needed:
e Hue: Thresheld Polarization Degree Image
e Saturation: Default constant (80%)
e Luminosity: Mean Image

The fusion is the result of the combination of these three planes.

Polarization Image = Hue Plane
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