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Expose piurality of incubated eggs to 100
environment having a temperature |/
different from a temperature at which
the eggs were incubated

110

y
Obtain thermal image of the eggs

Fig. 1

k4

Analyze thermal image to obtain / 120

surface temperature information for
each egg

\ 4 130
Designate egg as live, inverted, or |/
having side air cell

Fig. 2 D
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Fig. 3A
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Collect thermai image and light opacity
data for eggs in a carrier
200

l

Classify each egg in carrier clear, non-
clear, or missing, based on opacity data
202 '

Y

Generate matrix that keeps track of the
position of each egg in carrier and the
corresponding classification of each egg
204

l

Analyze thermal image of upwardly facing
surfaces of eggs to give single
temperature for center of each egg
206

l

Correct top image temperatures by
calculating average difference between
surface temperature of clear (or missing)
edgs to adjacent non-clear eggs and add
value to clear egg surface temperature

208

l

Calculate difference between temperature
of each egg and average temperature of
surrounding eggs-

210

l

Identify egg as upside down or inverted if
egg is warmer than its neighbors
212
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Establish bottom surface temperature
(BST) for each egg
214

]

Designate eggs with BST at least 2 °C
cooler than average flat temperature as
cold eggs
216

l

Calculate difference between BST of
clear egg and BST of live egg neighbors
of clear egg
218

Fig. 3B .1

Calculate average difference for all clear
eggs in carrier
220

l

Add average difference between BST of
live eggs and nonlive eggs to BST of all
clear eggs
222

l

Replace BST of inverted, missing, and
cold eggs with average BST of respective
neighboring eggs that are not clear,
missing, celd or inverted
224

l

Perform comrections for differences in
temperature across ftat by comparing
median BST in each row
226




WO 2008/088382 PCT/US2007/017545

4/9

(®)

Average temperatures for each flat column
based on warmest median BST by column
228

Calculate difference between BST of each
egg to average BST of neighbors by column
and row 230

:

Designate egg as cool if difference is less -
0.7 °C and replace BST with average live
temperature
232

Fig. 3C
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Fig. 4A

Fig. 4B
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Obtain thermal image of eggs taken
from below
300

'

Anazlyze image to determine
temperature of bottom central region
of each egg
302

l

Calculate average temperature of
eggs adjacent to each.egg
(neighbors)

304

l

Eggs more than 2.0 degrees cooler
than neighbors are designated
inverted

306

Obtain thermal image of eggs taken
from below eggs
310

l

Analyze image to determine if two
regions of temperature for each'egg
312

l

Eggs with two regions where one
region is 1.0 degrees warmer are
designated inverted

314
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Fig. 4C

Fig. 4D
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Obtain thermal image of eggs taken
from above eggs
320

1

Analyze image to determine
temperature of top central region of
each egg

322

y

Calculate average temperature of
eggs adjacent to each egg
(neighbors)

324

l

Eggs more than 2.0 degrees warmer
than neighbors are designated
inverted
326

Obtain thermal image of eggs taken
from above eggs
330

l

Analyze image to determine if two
regions of temperature for each egg
332 B

:

Eggs with two regions where one
region is 1.0 degree warmer and the
cooler region extends to the side of
the egg are designated side-air cell

334
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Fig. 4E
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Obtain thermal image of eggs taken
from below eggs

340

l

' Analyze image to determine if two
regions of temperature for each egg
342

:

Eggs with two regions where one
region is 1.0 degree cooler and the
cooler region extends to the side of
the egg are designated side-air cell

344
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Fig. 6

Fig. 7
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