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CLAIMS

1. A method for controlling a flow of fluid through a drip chamber, the

method comprising:

capturing, using an image sensor, a plurality of images of a drip chamber;

estimating, using a processor, a flow rate through the drip chamber using the

plurality of images;

receiving a desired flow rate from a user;

comparing, using the processor, the estimated flow rate with a desired flow rate;

determining, using the processor, a magnitude and a direction of valve

actuation to achieve the desired flow rate; and

actuating a valve in accordance with the determined magnitude and direction, to

achieve the desired flow rate.

2. The method of claim 1, further comprising the act of communicating the

estimated flow rate to a fluid monitoring client.

3. The method of claim 1, further comprising the act of monitoring for

unplanned events.

4. The method of claim 3, further comprising stopping flow when the

unplanned event occurs.

5. The method of claim 1, further comprising deforming a flexible tube in

fluid communication with the drip chamber to reduce its lumen size while the

tube is being installed or removed from an apparatus performing this method.

6. The method of claim 5, further comprising removing a force deforming

the tube, allowing the tube to reform to substantially its initial size after

completion of the installation or the removal process of the tube is completed.
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7. The method claim of 1 wherein the valve actuation action comprises:

providing a flexible tube having a lumen in fluid communication with the drip

chamber; and

using a valve to adjust pressure around a defined section of a flexible tube

containing the lumen to thereby modify a shape of the lumen.

8. The method of claim 7, wherein the pressure adjustment act comprises:

disposing a rigid housing around the defined section of the lumen; and

engaging a plunger with a substantially incompressible filler material enclosed

within the housing, wherein the material transfers the pressure created by the

engaging plunger to deform the lumen.

9. The method of claim 1, further comprising lighting a light to indicate the

status of an apparatus performing this method.

10. The method of claim 9, wherein a first color of light is emitted when the

pump is operating, a second color of light is emitted when fluid flow has been

paused, and a third color of light is emitted when the pump has stopped.

11. The method of claim 9, wherein the light flashes every time a drip falls in

a drip chamber having fluid communication with the valve.

12. The method of claim 1, further comprising displaying infusion information

related to the method on a display.

13. The method of claim 1, further comprising outputting audio to inform an

operator of an apparatus performing this method.
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14. A passive data broadcast apparatus comprising:

first and second metallic structures;

an impedance-matching structure coupled with the first metallic structure and

the second metallic structure, wherein the impedance-matching structure is

configured to essentially match an interrogator frequency; and

a shorting mechanism coupled with the first metallic structure and the second

metallic structure.

15. The passive data broadcast apparatus described in Claim 14, wherein

the first metallic structure is a pre-existing component of an assembly.

16. The passive data broadcast apparatus described in Claim 15 wherein the

second metallic structure is a pre-existing component of the assembly.

17. The passive data broadcast apparatus described in Claim 14, wherein

the impedance-matching structure is an inductor.

18. The passive data broadcast apparatus described in Claim 14, wherein

the impedance-matching structure is a capacitor.

19. The passive data broadcast apparatus described in Claim 14, wherein

the impedance-matching structure is a combination of an inductor and a

capacitor.

20. The passive data broadcast apparatus described in Claim 14, wherein

the shorting mechanism is a transistor.

21. The passive data broadcast apparatus described in Claim 14, wherein

the shorting mechanism is a switch.

22. The passive data broadcast apparatus described in Claim 14, wherein

the shorting mechanism is controlled by a microprocessor.
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23. The passive data broadcast apparatus described in Claim 14, further

comprising a low pass filter, the low pass filter coupled with the first metallic

structure and the second metallic structure.

24. The passive data broadcast apparatus described in Claim 23 wherein the

low pass filter has a cutoff frequency sufficiently below an interrogator

frequency.

25. A method for passive data broadcast comprising:

coupling a first metallic structure and a second metallic structure;

coupling an impedance matching structure with the first metallic structure and

the second metallic structure, wherein the impedance-matching structure is

configured to essentially match an interrogator frequency; and

shorting the coupled first metallic structure and the second metallic structure.

26. The method described in Claim 25 further comprising a step of coupling

a low-pass filter with the first metallic structure and the second metallic

structure.

27. The method described in Claim 25 wherein the shorting step is controlled

by a microprocessor.

28. A system for regulating fluid flow, comprising:

a fluid reservoir for infusing fluid contained therein into a patient;

a drip chamber in fluid communication with the fluid reservoir, wherein the drip

chamber is configured to allow a drop of the fluid to exit the fluid reservoir and

travel through the drip chamber;

a backlight disposed near the drip chamber such that the backlight provides at

least partial illumination to the drip chamber;

a valve configured to regulate the fluid flowing from the drip chamber to the

patient; and
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a flow meter for monitoring the flow rate of the fluid passing through the drip

chamber, the flow meter including:

an image sensor configured to capture an image of the drip chamber;

a processor configured to determine whether the captured image of the drip

chamber contains a match to a template; and

a set of processor-executable instructions configured to apply a blurring function

to the image captured by the image sensor of the drip chamber such that the

processor can determine if the captured image contains a match to the

template.

29. The system of claim 28, wherein the blurring function is a low pass filter,

the set of processor-executable instructions configured to apply the low pass

filter to the image captured by the image sensor in either a vertical or a

horizontal direction.

30. The system of claim 29, wherein the low pass filter includes a

one-dimensional Gaussian Blur function.

31. The system of claim 28, wherein the blurring function is a low pass filter,

the set of processor-executable instructions configured to apply the low pass

filter to the image captured by the image sensor in both a vertical and a

horizontal direction.

32. The system of claim 31, wherein the low pass filter includes a

two-dimensional Gaussian Blur function.

33. The system of claim 28, wherein the template includes at least a partial

image of a drop of the fluid forming within the drip chamber.

34. The system of claim 28, wherein the captured image includes an image

of the drip chamber that is at least partially illuminated by the backlight.
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35. The system of claim 34, wherein the desired pattern includes at least a

partial image of a drop of the fluid forming within the drip chamber, the drop

being at least partially illuminated by the backlight.

36. The system of claim 28, wherein the blurring function filters the captured

image such that the processor can determine if the captured image contains a

match to the template.

37. The system of claim 36, wherein the captured image is filtered to

eliminate an amount of detail including images of at least one of condensation

or splashes within the drip chamber.

38. A method of filtering a captured image of a drip chamber configured to

allow a drop of fluid to fall within the drip chamber, the method comprising:

capturing an image of the drip chamber with an image sensor;

determining if the captured image contains a visual obstruction;

applying a blurring function to the captured image, the blurring function

configured to eliminate an amount of detail in the captured image; and

determining if the captured image contains a match to a template.

39. The method of claim 38, wherein the desired pattern includes at least a

partial image of a drop of fluid within the drip chamber.

40. The method of claim 38, wherein the blurring function is a low pass filter,

the low pass filter being applied in either a vertical direction or a horizontal

direction.

41. The method of claim 40, wherein the low pass filter includes a

one-dimensional Gaussian Blur function.
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42. The method of claim 38, wherein the blurring function is a low pass filter,

the low pass filter being applied in both a horizontal direction and a vertical

direction.

43. The method of claim 42, wherein the low pass filter includes a

two-dimensional Gaussian Blur function.

44. The method of claim 38, wherein the eliminated amount of detail includes

images of one of condensation or splashes within the drip chamber.

45. A method of capturing an image of a drip chamber, the method

comprising: illuminating at least a portion of a drip chamber;

capturing an image of the drip chamber with an image sensor;

determining if there is a visual obstruction in the captured image using a

processor operatively coupled to the image sensor;

applying a blurring function, using the processor, to the captured image to filter

the captured image upon a determination that there is a visual obstruction in the

captured image; and

determining, using the processor, if there is a match to a template in the

captured image.

46. The method of claim 45, wherein the template includes at least a partial

image of a drop of fluid within the drip chamber.

47. The method of claim 45, wherein the blurring function is a low pass filter,

the processor applying the low pass filter to the captured image in either a

horizontal direction or a vertical direction.

48. The method of claim 47, wherein the low pass filter includes a

one-dimensional Gaussian Blur function.
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49. The method of claim 45, wherein the blurring function is a low pass filter,

the processor applying the low pass filter to the captured image in both a

horizontal direction and a vertical direction.

50. The method of claim 49, wherein the low pass filter includes a

two-dimensional Gaussian Blur function.


