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POLARIZED LIGHT, WHAT IS THAT?

Light oscillating at only 

one angle is 

linearly polarized

Light with

multiple angles is 

unpolarized

Angle of linear polarization – Angle of the polarized light

Degree of linear polarization – How well the light is polarized 
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WHY SHOULD I CARE?

Polarization may be an abstract concept but it exists in everyday life

Sunglasses Photography 3D Movies
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IMAGING THE UNSEEN

All images are taken with Lucid Phoenix Polarization camera and processed 

using a color wheel to represent polarization information

90°

0°180°

45°135°

15°

30°

60°
75°105°

120°

150°

165°

0
1



wulingwxy@126.com
www.wulingoptics.com

IMAGING THE UNSEEN WITH PHOENIX

Monochrome image of the ocean and part of a building
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IMAGING THE UNSEEN WITH PHOENIX

Polarization information of the ocean and part of a building
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IMAGING THE UNSEEN WITH PHOENIX

Scene of the ocean and part of a building with polarization data overlaid
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IMAGING THE UNSEEN WITH PHOENIX

Monochrome image of curved phone 

handle and flat display screen
Image with polarization information 

overlaid
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IMAGING THE UNSEEN WITH PHOENIX

Angle and degree information can be used to extract surface normal
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POLARIZATION IN VISION INSPECTION

Challenges in modern day inspection tasks

• Reflective surfaces

• Stress in materials

• Low contrast objects/surfaces

Existing solutions are bulky and expensive ($6000+) or requires more 

mechanical parts (rotating filters). 



POTENTIAL APPLICATIONS USING POLARIZATION

• Object inspection

• Defects and stress

• Reflective surface inspection

• Microscopy

• Low contrast surfaces like black rubber

• Marine applications

• Others such as dehazing

• Object detection and segmentation
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HOW LIGHT BECOMES POLARIZED

Color = Wavelength
Brightness = Amplitude
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Light can also be 

polarized through 

reflection or refraction

HOW LIGHT BECOMES POLARIZED
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SONY IMX250MZR POLARIZATION TECHNOLOGY
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SONY IMX250MZR POLARIZATION TECHNOLOGY

This design makes the sensor more sensitive compared to other 

polarization sensors that places the wire-grids above the micro lens array
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Resolution 2448 x 2048

Pixel size 3.45μm

Sensor format 2/3”

PHX050S-P Frame rate 24fps

Extinction ratio ~24 dB

SONY IMX250MZR POLARIZATION TECHNOLOGY
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WHAT CAN YOU DO WITH POLARIZATION PHOENIX?

OBJECT IDENTIFICATION

A truck parked in the shade Polarization image clearly identifies 

the truck
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WHAT CAN YOU DO WITH POLARIZATION PHOENIX?

Float on the ocean surface
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WHAT CAN YOU DO WITH POLARIZATION PHOENIX?

Angle of polarization image clearly identifies the float

Float on the ocean surface

OBJECT SEGMENTATION
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WHAT CAN YOU DO WITH POLARIZATION PHOENIX?

Surface (Road) Detection
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WHAT CAN YOU DO WITH POLARIZATION PHOENIX?

Surface Segmentation

Angle of polarization identifies the road Thresholding can be used to 

isolate flat surface
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POLARIZATION PHOENIX IMAGE PROCESSING PIPELINE
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PHOENIX: INDUSTRY’S SMALLEST GIGE POE CAMERA

TRANSFORMABLE
The camera can be mounted in various 

configurations such as flat or right angle. 

IX CONNECTOR 
70% less space than RJ45 sockets. 

High EMC immunity and snap-in 

locking

NF MOUNT
NF mounting and lens options provide

even smaller footprint, up to 40% less

space compared to c-mount. Supports

up to 2/3” sensor sizes.
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EXISTING POLARIZATION SOLUTIONS

• More variables

• Perspective distortion

• $$$$$

• Greater setup and

development effort

• Flip between filters very fast

• Time delay in filter rotation

• Moving mechanical parts

• $$$

System 3

3 Polarizers

3 Cameras
Switch

Trigger 

Source

Host 

PC

System 1 System 2

• No moving part, simple setup

• Complete linear polarization

data with one camera

• Overall system cost-saving

• Low effort for development
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SPECIFICATION
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ARENAVIEW – POLARIZATION DISPLAY
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CONTACT

Shanghai Wuling Optics 

Technology Co., Ltd.

Greater China Agency

Room 2113, Building 3, 

Wanda Plaza, 4995 

Gonghexin Road, Baoshan 

District, Shanghai, Chinahttp://www.wulingoptics.com

http://www.thinklucid.com

mailto:sales.emea@thinklucid.com
https://www.linkedin.com/company/lucid-vision-labs/
https://www.linkedin.com/company/lucid-vision-labs/



