
CELERA 
dual-USB3 polarization camera



CELERA  series
CELERA P is a dual-USB3 camera with a special polarization image sensor, providing a new way to perform inspection processes. 

7KDQNV� WR� LWV� DGYDQFHG� VHQVRU� WHFKQRORJ\�� &(/(5$� 3� JHWV� ULG� RI� H[WHUQDO� ĆOWHUV�� FRPELQLQJ� WKH� HDVH�RI�XVH�
of Alkeria dual-USB3 cameras with the capabilities of polarization imaging and unique FusionView feature. 
Capable of reaching up to 152 fps while processing over 200 million vectors per second, CELERA P can execute polarization 
detection directly on-board, without overloading the computer.

CELERA P provides powerful on-line user-controlled image processing with a control sequencing mechanism, allowing to 
apply up 64 different video settings to a chain of subsequent frames.

Even beyond
Alkeria development team is also deeply focused on full-custom camera products. If you need more from your CELERA P 
FDPHUD��ZH�FDQ�LPSOHPHQW�VPDUWHU�KDUGZDUH�DQG�H[WUD�ĆUPZDUH�IHDWXUHV�IRU�\RX��'HSHQGLQJ�RQ�YROXPHV��ZH�FDQ�GHVLJQ�
your custom camera to protect your IP, differentiate your products and let you gain market share over competitors.  
If you have been discouraged with custom designs, give us a call: you’ll be surprised.

Features
FusionView feature
FusionView is a unique feature available only on CELERA P:  
it maps AoLP on the Hue component of the HSV color 
space and DoLP on the Saturation component, giving an 
intuitive preview of these properties of light.

Versatile I/O
&(/(5$�3�RIIHUV�XQSUHFHGHQWHG�ćH[LELOLW\�IRU�LQWHUIDFLQJ�
to outer world signals: line/frame triggering, direct 
encoder readout and strobed lighting have never been so 
easy.

Advanced triggering
With CELERA P camera, you can choose among a long list 
of triggering mechanisms. Acquisition can be driven by 
logic levels, edges and encoder position. Furthermore, the 
frequency of triggering signals can be internally converted 
to solve even the most challenging problems.

Polarization image sensor
SONY Pregius IMX250MZR is a 5 MP global shutter 
sensor with unique polarization imaging capabilities.  
,W�IHDWXUHV�DQ�DUUD\�RI�SRODUL]HU�ĆOWHUV�RYHUODLG�RQ�WRS�RI�
the pixel array and beneath the micro-lenses: thanks to 
this technology, camera sensor directly acquires data on 
OLJKW�SRODUL]DWLRQ�ZLWKRXW�DQ\�DGGLWLRQDO�ĆOWHU�

FPGA architecture
Thanks to its powerful FPGA architecture, CELERA P is 
capable of reaching up to 152 fps while processing over 
200 million vectors per second, without overloading the 
computer.

Tiny rugged design
Small, ultra-lightweight, rugged aluminum machined high 
SUHFLVLRQ�FDVH�DOORZV�PD[LPXP�LQVWDOODWLRQ�ćH[LELOLW\�HYHQ� 
in space constrained environments.



3OLARIZING�SENSOR�VS�ÁLTER
Some applications require the inspection of polarized light to get relevant information. Standard digital monochrome sensors 
FDSWXUH�OLJKW�LQWHQVLW\�DQG�ZDYHOHQJWK�IRU�HDFK�SL[HO��WR�GHWHFW�OLJKW�SRODUL]DWLRQ��VSHFLDO�ĆOWHUV�FDQ�EH�XVHG��

3RODUL]HU�ĆOWHUV�DEVRUE�DOO�WKH�FRPSRQHQWV�RI�OLJKW�ZLWK�UDQGRP�DQJOHV��DOORZLQJ�RQO\�WKH�OLJKW�ZLWK�D�VSHFLĆF�SRODUL]DWLRQ�
DQJOH�WR�SDVV��7KRVH�ĆOWHUV�DUH�XVXDOO\�PRXQWHG�LQ�IURQW�RI�FDPHUD�OHQVHV�� LI�\RX�QHHG�WR�FKDQJH�SRODUL]DWLRQ�DFTXLVLWLRQ�
SDUDPHWHUV��\RX�KDYH�WR�URWDWH�WKH�ĆOWHU�

SONY, however, developed a machine vision global shutter sensor featuring 
a XQLTXH�DUUD\�RI�SRODUL]HU�ĆOWHUV overlaid on top of the pixel array and 
beneath the micro-lenses. Thanks to this technology, camera sensor 
GLUHFWO\� DFTXLUHV� WKH�GDWD�RQ� OLJKW�SRODUL]DWLRQ without any additional 
ĆOWHU�RQ�WRS�RI�WKH�OHQV��WKXV�UHGXFLQJ�V\VWHP�FRPSOH[LW\��

(DFK� SL[HO� LV� SURYLGHG�ZLWK� D� GHGLFDWHG� SRODUL]HG� ĆOWHU�� 7KRVH� ĆOWHUV� DUH�
orientated 0°, 45°, 90° and 135°, arranged in a 2x2 pixel array called 
“superpixel”. 

Get more out of the light
Alkeria developed a new camera model featuring SONY special polarization 
LPDJH�VHQVRU�WKDW�FDQ�EH�XVHG�LQVWHDG�RI�H[WHUQDO�SRODUL]LQJ�ĆOWHUV��

7KDQNV� WR� WKH� VSHFLDO� SRODUL]DWLRQ� ĆOWHU� DUUD\� DSSOLHG� RQ� WKH� VHQVRU�� HDFK�
“superpixel” can acquire �� GLIIHUHQW� SRODUL]DWLRQ� DQJOHV� VLPXOWDQHRXVO\. 
Based on the information acquired from these four channels, a special 
interpolation algorithm computes data for all the in-between angles, as if a 
rotating polarizer had been put in front of a plain monochrome camera.

This measure is the key to deriving complex parameters such as the 'HJUHH�
RI� /LQHDU� 3RODUL]DWLRQ� (DoLP), an estimate of the polarization coherency 
of the light, and the $QJOH�RI�/LQHDU�3RODUL]DWLRQ (AoLP), an estimate of the 
polarization angle.

Since monochrome video format is not suitable to visualize AoLP and DoLP 
informations, we developed )XVLRQ9LHZ, an advanced feature for our 
cameras. 

FusionView is an unique feature available only on CELERA P: it maps AoLP 
on the Hue component of the HSV color space and DoLP on the Saturation 
component, giving an intuitive preview of these properties of light.

FusionView feature example



Accessories
Image quality does not depend only on the resolution of the camera: to get top 
performances out of a vision system it is essential to choose the best combination 
of all components. For this reason we offer our customers a complete range of 
high-quality accessories to equip our cameras with: lens adapters, I/O and USB3 
industrial-grade cables, selected machine vision lenses and more.

Visit www.alkeria.com/accessories to discover the complete range of accessories.

Interfacing
dual-USB3 
Cost-effective, wide-spread, highly performant, plug&play, directly powered by 
the PC. All of these perks make USB3 the right choice for cameras intended to be 
ready out-of-the-box.

I/O
CELERA P provides a versatile 24 V tolerant I/O interface to control external 
devices such as strobe lights, encoders, etc.: 2 input lines with direct encoder 
interface, 2 output lines and 1 input/output (RS422, RS644 LVDS, LVTTL).  
Its multipurpose I/O connector provides user I/O, line/frame triggering and 
direct encoder interface. 

Vision libraries 
,PDJH� SURFHVVLQJ� OLEUDULHV� UHSUHVHQW� WKH�PRVW� ćH[LEOH� ZD\� RI� GHYHORSLQJ� YLVLRQ� DSSOLFDWLRQV��
these systems provide a complete range of powerful vision analysis tools, as well as the possibility  
WR�GHYHORS�WDLORU�PDGH�DOJRULWKPV�DQG�IXQFWLRQDOLW\�WR�DGGUHVV�VSHFLĆF�DSSOLFDWLRQ�QHHGV�

That’s why our cameras are totally compatible with the major vision libraries, such as MVTech 
Halcon or COGNEX VisionPro.

Want to use your own code instead?
Our cameras come with a comprehensive SDK for Windows and Linux featuring a sample player for 
live view and setting of the camera, and a rich list of code samples in C# and C++ (WIN32 and Qt).

C-mount F-mount



MODEL C5S-MP

Sensor SONY Pregius® IMX 250 MZR

Megapixels 5 MP

Resolution (w x h) 2464 x 2056

Format 2/3"

Pixel Size 3.45 × 3.45 µm²

Color mode Mono Polarized

Max framerate 152 fps

Pixel format MONO8/16, RAW8/16, RGB24

Min Shutter 17 µs

Max Shutter 5 s

A / D Conversion 8 - 10 - 12 bit

Synchronization External trigger, software trigger

Power Supply < 3 W, powered by USB3 interface

Inputs / Outputs 2 in (direct encoder interface), 2 out and 1 I/O 
(RS422, RS644 LVDS, LVTTL), 24 V tolerant

Interface 2 × USB 3.2 Gen 1

Lens adapter C-mount included | F-mount optional

Weight <150 g (with C-mount lens adapter)

Dimensions 56 mm × 56 mm × 26.7 mm - camera only

Conformity CE, RoHS, FCC/IC

Main Controls Shutter, gain, LUT, Virtual Angle, FusionView

Operative Temp 0 ÷ 50 °C

7KLV�FKDUW�VKRZV�DOO�WHFKQLFDO�VSHFLĆFDWLRQV�RI�WKH�FXUUHQW�&(/(5$�3�SURGXFW�OLQH��

7R�NQRZ�PRUH�DERXW�VSHFLĆFDWLRQV�DQG�SULFHV��SOHDVH�FRQWDFW�RXU�6DOHV�GHSDUWPHQW�DW�sales@alkeria.com: we’ll help you 
ĆQGLQJ�WKH�ULJKW�FDPHUD�IRU�\RXU�DSSOLFDWLRQ�

Technical specifications
4CLQMPQ�QNCAG¿A?RGMLQ

.CAF?LGA?J�QNCAG¿A?RGMLQ

All dimensions are expressed in millimeters. 
&DPHUD�VSHFLĆFDWLRQV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

6HQVRU�VSHFLĆFDWLRQV�DUH�WDNHQ�IURP�WKH�GDWD�VKHHW�RI�WKH�PDQXIDFWXUHU�

1
0

,3

Status Led

I/O connector

Primary
USB3

Secondary
USB3

 56 

 5
6

 

 47 

 3
5

 

3 x 45°

�&�0RXQW�WKUHDG�  19,4 

 4
3

 

8 x M4 
���RQ�HDFK�VLGH�

 3,5 

 38,3 

 26,7 



Rev. 05/2022
k�����$ONHULD�VUO���DOO�ULJKWV�UHVHUYHG

$OO�WUDGHPDUNV�DUH�WKH�SURSHUW\�RI�WKHLU�UHVSHFWLYH�KROGHUV


