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Snapshot Micropolarizer Camera

The PolarCam micropolarizer camera captures a snapshot
image of multiple polarization angles from each video frame,
without image blur. Compact, fast and field-proven, these unique
cameras enable a range of image enhancement techniques and
polarimetric measurements, for applications in process control,
medical imaging, remote sensing and more.

Proprietary micropolarizer technology enables the PolarCam’s
broad spectral response, wide angular bandwidth and high
extinction ratio. The micropolarizer array is bonded directly to
the sensor and includes no moving parts, providing a fully solid
state, Division of Focal Plane (DoFP) configuration.

High-resolution PolarCam cameras feature 5 mega-pixel
sensors. The video rate of up to 75 full frames per second
ensures fast capture of quickly changing scenes.

Optional PolarView™ software provides real-time display and
calculation of key polarization parameters, including Degree of
Linear Polarization (DoLP), Angle of Linear Polarization (AoLP),
linear Stokes parameters (S, S, and S,) and more. Use the
many included tools to process and analyze the data, then
save images and movies of each parameter for comprehensive

analysis.

An optional high speed computer system maximizes camera
performance. 4D Technology can also provide complete
illumination and imaging solutions based on the PolarCam.
Contact 4D for more on custom imaging and sensing solutions.

Parsed pixelated camera polarization images are shown on the left. On the right, the contrast
of the sky and trees in the background is reduced while the contrast of the two cars in the
foreground is dramatically increased.

PolarCam G5

APPLICATIONS

= Image Enhancement

= Glare Reduction and Haze Removal
= Birefringence Measurement

= Industrial Monitoring

m Polarization Microscopy

m Stress and Strain Characterization
= 3D Reconstruction

= Medical Imaging Enhancement

m Autonomous Vehicle Vision

PolarCam map of birefringence in well plates due to stress. Average Intensity is shown on the
left; the Degree of Linear Polarization (DoLP) is shown on the right.
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Specifications

Description All PolarCam Models
Configuration Snapshot Micropolarizer Camera Array Mand Spectt SpOns "
Acquisition Mode Simultaneous polarization imaging (0, 45, 90, 135° linear polarizations)
Dynamic Range: 71 dB =
Extinction Ratio >100:1 ;'e \-._
Video Format Mono8, Mono10/12Packed, Bayer8, Bayer10/12Packed i { -
Bit Depth 8-12-bit I~y N
Array Size 11.1 mm diagonal (Type 2/3) 8.45 mm x 7.07 mm \‘\_
Sensor Type CMOS Sony IMX250 . |
Pixel Size 3.45 ym T i fo
Min. Usable Pixels 2448 x 2048 5.0 MP .
Synchronization By external trigger; single shot, burst or free run Extinction ratio as a function of wavelength.
/0 1 input channel, opto isolated. 1 output channel, opto-isolated.
Exposure Global electronic shutter o —p—
Physical Envelope 43L x 29W x 29H mm (without lens mount and plugs) Y T T T 1 |
(1.69x1.14x 1.14 in) % |
Weight approx 90g (0.20 Ibs)
Lens Mounting Type C-Mount
Operating Temperature 0° C to 50° C (32° F to 122° F), non-condensing
Storage Temperature -30° C to 60° C (-22° F to 140° F), non-condensing
Computer System Optional high performance desktop or laptop PC, Windows® operating system
Software Optional PolarCam™ Software Developers Kit (SDK)
Optional PolarView™ Polarization Software:
Live Video; capture and save images and bursts (movies);

Calculated Output: Intensity; Averaged Intensity; Enhanced Polarization Image (| ); ' |

2 Lo 00 B o e W00 100s
Linear Stokes Parameters S, S, S,; o Winser e v
Degree of Linear Polarization (0—100%, +1%); Angle of Linear Polarization (-180-180°, +1°); Quantum efficiency image sensor. Monochrome model.

Birefringence (0-135 nm, +1.0 nm at A=500 nm)

Processed frame rate is processor and camera dependent i T T T
Warranty One Year, limited, standard; extendable; software upgrades free during warranty period i I 1 I I
MODEL: G5 MODEL: U5 O T
Frame Rate 24 fps 75 fps ! |
Power Requirement 4 W, 12 VDC Power Over Ethernet 4.5 W, 12 VDC Power Over USB 3.0
Interface GigE (1GBase-T / 100Base-T) USB3 Vision
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PolarView software
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Camera Polarizer array matched Unit cell
SERSOr o detector pixels (super pixed)
A pattern of polarizers with four discrete polarizations (a “super pixel”) is repeated over the entire All specifications subject to change without notice. PolarCam and PolarView
micropolarizer array. The size and spacing of the micropolarizer elements is chosen to match the size are trademarks of 4D Technology Corporation. Sony, ON Semiconductor, Geni-
and pitch of the camera sensor. The four polarizer orientations enable the linear Stokes parameters to Cam, GigaBit Ethernet, USB and Windows are trademarks of their respective
be determined, from which the degree and angle of linear polarization can be determined. owners.
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