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WHAT IS CLAIMED IS: 

 

 1. Method of providing insects for classifying insects for sorting into classes or for 

quality control of sorted insects, the method comprising:  

 providing the insects in a container having a closable opening;  

 releasing the insects onto an air flow into a funnel, the air flow and the funnel carrying the 

insects to a collection location, the insects being collected on the collection location of a 

conveyable surface on a moving conveyor, the conveyable surface being porous;  

 applying immobilizing agent to the insects on the collection location, thereby to provide 

stationary insects for said sorting or quality control;  

 applying a pressure gradient across said porous surface, said pressure gradient to ensure 

flow of air and preventing turbulence; and  

 the insects being conveyed on said conveyable surface from said collection location.  

 

 2. The method of claim 1, wherein said immobilizing agent is one member of the group 

consisting of chilled air, carbon dioxide and ammonia, and an agent applied to said collection 

location.   

 

 3. The method of claim 1 or claim 2, wherein the immobilizing agent is released into 

said funnel to provide a confined area of immobility, and said collection location is on a moving 

conveyor, the confined area being openable to allow conveying of said insects therefrom.  

 

 4. The method of claim 3, further comprising providing multiple imaging locations 

around said conveyor to provide images of said immobilized insects for classification.  

 

 5.  The method of claim 4, comprising providing overlap between said imaging 

locations to enable following of a given insect between different imaging locations.  

 

 6. The method of claim 4 or claim 5, comprising obtaining feature extractions from 

said imaging locations.  

 

 7. The method of any one of claims 4 to 6, comprising obtaining classifications from 

each imaging location or from imaging locations and from extracted features, and applying a rule 

to decide between different classifications of a same insect.  
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 8. The method of claim 7, wherein the classifications are male and female, the method 

comprising retaining any insect for which all classifications are male.   

 

 9. Method of providing insects for sorting into classes comprising:  

providing the insects from a robot arm; 

placing each insect from said robot arm in a pattern onto a collection location of a conveyable 

surface on a moving conveyor, the conveyable surface comprising a porous surface;  

continuing to place insects until said pattern is complete;  

applying immobilizing agent to the insects on the conveyable surface;  

applying a pressure gradient across said porous surface, said pressure gradient to ensure flow of air 

and preventing turbulence;  

conveying the insects, thereby to provide a flow of stationary insects for sorting.  

  

10. The method of claim 9, wherein said collection location is on a collection plate large 

enough to take a plurality of insects, the method comprising continuing to place insects until said 

plate is full and then moving said conveyor.  

 

11. The method of claim 10, wherein said pattern is placed on said conveyable surface.  

 

12. The method of claim 11, wherein said immobilizing agent is one member of the 

group consisting of chilled air, carbon dioxide and ammonia and fluid applied to said conveyable 

surface.  

 

 13. The method of claim 11, or claim 12, wherein the immobilizing agent is released 

into a confined area of immobility on said moving conveyor, said confined area being opened to 

allow said conveying. 

 

 14. The method of any one of claims 11 to 13, further comprising providing multiple 

imaging locations around said conveyor to provide images of said immobilized insects for 

classification, and/or providing overlap between said imaging locations to enable following of a 

given insect between different imaging locations.  

 



37 

 15. The method of any one of claims 11 to 14, wherein said conveyor comprises a 

plurality of conveying sections.  

 

 16. The method of claim 14, comprising obtaining feature extractions from said imaging 

locations.  

 

 17. The method of claim 14 or claim 16, comprising obtaining classifications from each 

imaging location or from imaging locations and from extracted features, and applying a rule to 

decide between different classifications of a same insect.  

 

 18. The method of claim 17, wherein the classifications are male and female, the method 

comprising retaining any insect for which all classifications are male.   

 

 19. The method of any one of the preceding claims, wherein one of said classes is 

desired, the method comprising using a robot arm with a venturi ring for picking up insects of said 

desired class.  

 

 20. The method of claim 19, comprising using suction with said venturi ring, said 

suction being continually operated and a valve being closed between picking up individual lots of 

insects.  

 

 21. The method of  claim 3, providing a feeding station along said moving conveyor for 

feeding said insects.   

  

22. The method of claim 21, wherein said feeding station is substantially free of said 

immobilizing agent, thereby to enable said insects to feed.  

   

 23. The method of claim 22, wherein said immobilizing agent is cold air, said conveyor 

or said conveying surface being kept at or below six degrees and said feeding area being kept at 

above six degrees.  

 

 24. The method of any one of the preceding claims, comprising drawing the insects to 

said collection location  and inverting a surface at said collection location.  
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 25. A method of classifying adult mosquitoes into male and female mosquitoes, 

comprising:  

 obtaining a plurality of adult mosquitoes according to any one of claims 1 to 24; 

 immobilizing the mosquitoes;  

 locating their forward body parts;  

 imaging their forward body parts,  

 from the imaging identifying the antenna, the maxillary palp, and the proboscis;  

 identifying a male from at least one of a bushy antenna, a longer maxillary palp and a longer 

proboscis; and 

 identifying a female from at least one of a smooth antenna, a shorter maxillary palp and a 

shorter proboscis.  

  

 26. The method of any one of claims 1 to 8, wherein said conveyor comprises a plurality 

of conveying sections.   

 

 27. The method of any one of claims 1 to 8 and 26, comprising a robot arm with a 

venturi ring for picking up insects of a desired class for packing.  

 

 28. The method of claim 27, comprising providing a valve associated with said venturi 

ring, a suction source of said venturi ring being continually operated and said valve being closed 

between picking up individual lots of insects.  

 

 29. The method of any one of claims 1 to 8 and 26 to 28, comprising providing a feeding 

station along said moving conveyor for feeding said insects.   

 

 30. The method of claim 29, wherein said feeding station comprises a net and paper 

impregnated with sugar water.  

 

 31.  The method of any one of claims 1 to 24 or 26 to 30, wherein said insects are insects 

arriving from emergence from pupae.  
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