
michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



michael.gabriel
Rectangle



18 

 

CLAIMS 

1.  A sensor (10), for detecting changes (∆) in fringe capacitance (A) responsive to a 

target animal or pest by mutual capacitance sensing comprises an electrically conductive 

sensor conductor (12), which is a transmit electrode (TX), and two electrically conductive un-

grounded conductors, which are receive electrodes (RX), (14a; 14b) disposed one on either 

side (16a; 16b) of the sensor conductor (12) to form a triplet (14a-12-14b), said conductors 

(12, 14a, 14b) being supported on an un-grounded conductive substrate (18) which is 

electrically isolated by an electrical insulator (20) from said conductors (12, 14a, 14b), to act 

as a shield or guard, wherein each conductor (14a, 12; 14b) is of a width (w), and thickness 

(t), and is spaced by a distance (da;db) from another and the ungrounded conductive 

substrate (18) such that the sensor is designed and configured to generate a directional 

fringe field responsive to the target animal or pest.  

2. The sensor (10) as claimed in claim 1 further comprising electrical contacts for 

connection to a sensor unit (100). 

3. The sensor (10) as claimed in any of claims 1 or 2 wherein the un-grounded 

conductive substrate (18) comprises aluminium. 

4. The sensor (10) as claimed in any of claims 1 to 3 wherein the un-grounded 

conductive substrate (18) is electrically isolated with a plastics layer or coating. 

5. The sensor (10) as claimed in any of claims 1 to 4 wherein the sensor is an elongate 

strip. 

6. The sensor (10) as claimed in claim 5 wherein the conductors (12, 14a, 14b) extend 

along the strip and are disposed substantially in parallel. 

7.  The  sensor (10) as claimed in any of claims 1 to 4 comprising a first substantially 

comb shaped element comprising a plurality of teeth corresponding to a plurality of sensor 

conductors (12a; 12b; 12c etc), and a second substantially comb shaped element 

comprising a plurality of teeth corresponding to a plurality of un-grounded conductor pairs 

(14a, 14b), said comb shaped elements being disposed such that their respective teeth 

intersect such that substantially each sensor conductor (12a, 12b, 12c) is flanked on either 

side by an un-grounded conductor pair (14a, 14b). 

8.  The sensor (10) as claimed in claim 7 wherein the first and second comb shaped 

elements are disposed such that their respective teeth intersect. 
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9. The sensor (10) as claimed in any of claims 1 to 4  wherein the sensor conductor 

(12) and the un-grounded conductors (14a; 14b) are disposed as substantially concentric 

open circles or spirals. 

10. The sensor (10) as claimed in any of the claims 1 to 9 wherein the sensor is flat. 

11. The sensor (10) as claimed in any of claims 1 to 10 wherein the sensor is flexible. 

12. The sensor (10) as claimed in any of claims 1 to 11 wherein the sensor is encased in 

a plastic. 

13. The sensor (10) as claimed in any of the preceding claims wherein the animal or pest 

is a rodent.   

14.  The sensor (10) as claimed in any of claims 1 to 12 where the animal or pest is an 

insect. 

15.  The sensor as claimed in claim 14 wherein the insect is a crawling insect, such as, a 

cockroach or a bedbug. 

16. The sensor (10) as claimed in claim1, wherein for a copper conductor: w, t and d, are 

of an order of magnitude: w = 3mm, t = 0.05mm and d = 2.5mm. 

17. The sensor (10) as claimed in any of claims 1 to 16 comprising at least two (10a; 

10b; 10c) sensor triplets (12-14a-14b). 

18. The sensor (10) as claimed in claim 17 comprising three or more triplets (12-14a-

14b). 

19. The sensor unit (100) comprising a sensor (10) as claimed in any of claims 1 to 18 

and a housing (110) containing a power source (120), at least one microprocessor (130), 

non-volatile memory (140), a transceiver (150), a clock (160) and a connector (170) 

operatively connecting the sensor (10).  

20.  The sensor unit (100) as claimed in claim 19 further comprising a camera (180). 

21.  The sensor unit (100) as claimed in claim 19  wherein the microprocessor (130) is 

programmed to continuously recalibrate a baseline capacitance. 

22. The sensor unit (100) as claimed in any of claims 19 to 21 which is programmed to 

manage power usage. 
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23.  The sensor unit (100) as claimed in any of claims 19 to 22 which is disposed in or 

under a trap or bait station. 

24.  The sensor unit (100) as claimed in any of claims 19 to 23 wherein the first sensor 

couplet (14a-12) senses arrival (70) of the animal or pest, and the second sensor couplet 

(12-14b) senses a subsequent departure (80) of the animal or pest. 

25. The sensor unit (100) as claimed in any of claims 19 to 24 wherein the clock (140) 

monitors a time between arrival (70) and departure (80), enabling time dependant 

authentication of a positive sensed event (40), in contrast to that of a false positive sensed 

event resulting from the mere arrival and/or departure in a time independent manner. 

26. The sensor unit (100) as claimed in any of claims 19 to 25, wherein the 

microprocessor (130) continuously recalibrates a baseline capacitance in a time dependant 

manner, such that a false positive even can be discriminated. 

27. The sensor unit (100) as claimed in any of claims 19 to 26 wherein the non-volatile 

memory (140), records and stores data. 

28. The sensor unit (100) as claimed in any of claims 19 to 27 comprising at least two 

adjacent capacitance sensors (14a, 12, 14b). 

29. The system (200) comprising a plurality of sensors (10) as claimed in any of claims  1 

to 18 or sensor units (100) as claimed in any of claims 19  to 26, disposed in a mesh 

topology or other wireless network (210). 

30. The system (200) as claimed in claim 29 which communicates via radiofrequency (rf). 

31. The system (200) as claimed in claim 29 or  30 which is self-healing. 

32. The system (200) as claimed in any of claims 29 to 31 which feeds data to a central 

node. 

33. The system (200) as claimed in any of claim   29 to  32 further comprising a bait 

station and / or trap. 

34. The system (200) as claimed in any of claims   29 to 33 which can be interrogated via 

a mobile device (240). 

35. A method of sensing an animal or pest using a capacitance sensor (10), wherein the 

sensor uses mutual capacitance sensing and a sensor comprising an electrically conductive 
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sensor conductor (12), which is a transmit electrode (TX), and two electrically conductive un-

grounded conductors, which are receive electrodes (RX), (14a; 14b) disposed one on either 

side (16a; 16b) of the sensor conductor (12) to form a triplet (14a-12-14b), said conductors 

(12, 14a, 14b) being supported on an un-grounded conductive substrate (18) which is 

electrically isolated by an electrical insulator (20) from said conductors (12, 14a, 14b) to act 

as a shield or guard, wherein each conductor (14a, 12; 14b) is of a width (w), and thickness 

(t), and is spaced by a distance (da; db) from another and the ungrounded conductive 

substrate (18) such that the sensor generates a directional fringe filed responsive to the 

target animal or pest and the animal or pest is detected by measuring a change (∆) in fringe 

capacitance (A). 

36. The method as claimed in claim  35 wherein the capacitance sensor measures a rise 

(22) and fall (24) in fringe capacitance. 

37. The method as claimed in claim  36  wherein the capacitance sensor detects both a 

presence (40) and a direction (50) of movement of the animal or pest. 

38. The method as claimed in claim  37 wherein the direction of movement (50) is 

determined by sequential triggering of at least two triplets (14a-12-14b). 

39. The method as claimed in claim  38  which detects both arrival (70) and departure 

(80) of the animal by virtue of changes (∆) to a fringe field (A), and signals presence (40) 

based on departure (80). 

40. A method of intelligently detecting an animal or pests activity as claimed in the 

method of claim 35 further comprising the steps of:  

i. detecting arrival (70) of the animal or pest at a first sensor couplet (14a-12) of a 

capacitance sensor at a first time (s1); 

ii. detecting a subsequent departure (80) of the animal or pest from a second sensor couplet 

(12-14b) of a capacitance sensor at a second time (s2); and  

iii. determining that the first (s1) and second (s2) times are within pre-set norms, such that 

the arrival (70) and departure (80) triggers a positive sensed event (40), in contrast to that of 

a false positive sensed event resulting from the mere arrival or departure in a time 

independent manner. 

41.  The method as claimed in claim 40  wherein the process is repeated at a second 

adjacent sensor such that a direction of travel can be determined. 
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42. The method as claimed in any of claims 35  to 41  which further monitors servicing 

compliance and maintenance activities. 

 




