; e3exXIX 6TIMETHODS AND APPARATUS FOR MEASURI NG FLOW OPENI NG AREAS
ABSTRACT A net hod 400 and apparatus for neasuring an opening 202 defined
W thin object 38 using an optical sensor system 200 is provided. The nethod
i ncl udes positioning 402 an illum nation source 216 adjacent the opening,
illumnating 404 a perineter circunscribing the opening, sanpling 406 an
image of the illum nated boundary, and cal culating 408 an area 213 within
t he recei ved boundar METIH%@DSyAINBmPPmRAﬁw BORIMBASERING: 216 oriented to
project a first sheet 220 of V@ |ntersected by a first portion 208 of

t he opening perineter, the I| kg ng a second sheet of I|ight
222 intersected by a second portion 210 of t he opening perineter, a light
detector 224 receiving a portion of the sheet of light intersected by the
obj ect opening perinmeter and reflected toward the |ight detector 224, and
an i mage processor 226 conmunicativel led to the light detector, the
i mage processor 226 programmed to 4B Réﬁﬁg i mge fromthe detector and
programed to determ ne the di mensions of the object opening fromthe
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circumscribing the opening, sampling 406 an image of the illuminated boundary, and
calculating 408 an area 213 within the received boundary. The system includes a
light source 216 oriented to project a first sheet 220 of light intersected by a first
portion 208 of the opening perimeter, the light source projecting a second sheet of
light 222 intersected by a second portion 210 of the opening perimeter, a light
detector 224 receiving a portion of the sheet of light intersected by the object opening
perimeter and reflected toward the light detector 224, and an image processor 226
communicatively coupled to the light detector, the image processor 226 programmed
to sample an image from the detector and programmed to determine the dimensions of

the object opening from the sampled image.
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