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We Claim:   

 

1. An imaging module (42) for use in a particle sizing system (20), the imaging 

module (42) comprising: 

− a plurality of light deflectors (28a to 28c), each light deflector (28a to 28c) being 

positioned to receive and deflect light (38) scattered by particles (22) contained 

in a monitored volume and illuminated by a light beam (34); and 

− an image capture device (30) collecting deflected scattered light (40) from each 

light deflector (28a to 28c), the image capture device (30) outputting an 

image (50) including a plurality of sub-images (52a to 52c) of the monitored 

volume (24), each sub-image (52a to 52c) being generated from the collected 

light (40) deflected from a respective one of the plurality of light deflectors (28a 

to 28c), each illuminated particle (22) being imaged as a spot (54) in each of the 

plurality of sub-images (52a to 52c), the plurality of spots (54) associated with 

each illuminated particle (22) corresponding to light (38) scattered at a plurality 

of scattering angles and being characterized by respective spot parameters, a 

combination of the plurality of spot parameters being indicative of a size of the 

illuminated particle (22) associated therewith. 

 

2. The imaging module (42) as claimed in claim 1, comprising a housing (56) enclosing 

the plurality of light deflectors (28a to 28c) and the image capture device (30), the 

housing (56) comprising an optical window (62) for allowing part of the light (38) 

scattered by the particles (22) to be transmitted inside the housing (56) and reach the 

plurality of light deflectors (28a to 28c).  

 

3. The imaging module (42) as claimed in claim 1, configured to: 

− receive the image (50) acquired by the image capture device (30); and, for each 

illuminated particle (22);  
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− identify the plurality of spots (54) associated with the illuminated particle (22) 

in the plurality of sub-images (52a to 52c), determine the spot parameter 

associated with each of the plurality of spots (54), and  

− determine the size of the illuminated particle (22) from the plurality of spot 

parameters. 

 

4. A particle sizing method comprising the steps of: 

− illuminating particles (22) contained in a monitored volume; 

− receiving and deflecting light (38) scattered by the illuminated particles (22) 

with a plurality of light deflectors (28a to 28c); 

− collecting and imaging deflected scattered light (40) from each light 

deflector (28a to 28c) with an image capture device (30); 

− outputting an image (50) generated by the image capture device (30), the 

image (50) comprising a plurality of sub-images (52a to 52c) of the monitored 

volume (24), each sub-image (52a to 52c) being generated from the collected 

light (40) deflected from a respective one of the plurality of light deflectors (28a 

to 28c), each illuminated particle (22) being imaged as a spot (54) in each of the 

plurality of sub-images (52a to 52c), the plurality of spots (54) associated with 

each illuminated particle (22) corresponding to light scattered (38) at a plurality 

of scattering angles; and, for each illuminated particle (22); and 

− identifying the plurality of spots (54) associated with the illuminated 

particle (22) in the plurality of sub-images (52a to 52c), determining a spot 

parameter associated with each of the plurality of spots (54), and determining a 

size of the illuminated particle (22) from the plurality of spot parameters. 

 

5. The particle sizing method as claimed in claim 4, wherein the light (38) scattered by 

the illuminated particles (22) that is received and deflected with the plurality of light 

deflectors (28a to 28c) is forward scattered light. 

 

6. The particle sizing method as claimed in claim 4, wherein, for each illuminated 

particle (22), the step of determining a spot parameter associated with each of the 
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plurality of spots (54) comprises determining an energy parameter indicative of an 

amount of optical energy contained in the spot (54) associated therewith. 

 

7. The particle sizing method as claimed in claim 4, wherein the step of determining the 

size of each illuminated particle (22) comprises obtaining one or more ratios of the spot 

parameters associated with each illuminated particle (22), and comparing the one or 

more ratios with reference data. 

 

Dated: 09.04.2018 
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ABSTRACT 
 
 

SYSTEM AND METHOD FOR INDIVIDUAL PARTICLE SIZING USING LIGHT 

SCATTERING TECHNIQUES 

 

 

An imaging module (42) for use in a particle sizing system (20), the imaging module (42) 

comprising: - a plurality of light deflectors (28a to 28c), each light deflector (28a to 28c) being 

positioned to receive and deflect light (38) scattered by particles (22) contained in a monitored 

volume and illuminated by a light beam (34); and - an image capture device (30) collecting 

deflected scattered light (40) from each light deflector (28a to 28c), the image capture device (30) 

outputting an image (50) including a plurality of sub-images (52a to 52c) of the monitored 

volume (24), each sub-image (52a to 52c) being generated from the collected light (40) deflected 

from a respective one of the plurality of light deflectors (28a to 28c), each illuminated particle (22) 

being imaged as a spot (54) in each of the plurality of sub-images (52a to 52c), the plurality of 

spots (54) associated with each illuminated particle (22) corresponding to light (38) scattered at a 

plurality of scattering angles and being characterized by respective spot parameters, a combination 

of the plurality of spot parameters being indicative of a size of the illuminated particle (22) 

associated therewith. 

 

 

FIG. 5 
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