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Automatic Sorting System of Egg Embryo in Biological Vaccines
Production Based on Multi-information Fusion
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(1. School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang 471003, China
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Abstract; Identification and sorting technology of egg embryo in biological vaccines production with the
method of multi-information fusion was researched. The regularity cognition was obtained by the
researches on image features, degradation of temperature and variations of transmittance of different types
of egg embryo, which indicated that there were many thick radial blood vessels in living egg embryo
image and few thin fractured blood vessels in weak egg embryo image, no blood vessels in dead egg
embryo image and obvious black blocks features in polluted egg embryo image were found. The rates of
temperature decay of living embryo, weak embryo, polluted embryo and dead embryo increased
successively, and the transmittance of living embryo decreased gradually with hatching time increase
while the variation of the transmittance of other egg embryo were comparatively lesser. The BP neural
network model was established to do the egg embryo condition identification based on the information
fusion of images, temperature and transmittance. Finally, 80 eggs were randomly selected to collect the
information of images, temperature and transmittance to do the verifying experiment, the eggs were
hatched six days and taken out from the 37. 8°C incubator and placed under normal room temperature for
ten minutes. The result indicated that the identification accuracy of the system was 96. 25% , which was
increased by 6.25% , 13.75% and 8.75% , respectively, compared with that only using image,
temperature or transparency sensors.
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Fig.1 Whole structure chart of system
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Fig.3 RGB scatterplot of the living embryo image
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Tab.1 Characteristic parameter of ., « and b

el L L a 3, b 8,
e 71.60  78.28 150.39 27.62 149.76 25.05
BRI 107.37 84.93 111.25 42.49 118.72 62.34
1A 115.22  85.00 159.75 28.53 156.32 23.65

15 YL ik 85.06 118.72 158.65 25.68 149.08 19.13
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Tab.2 Temperature decrement of different egg embryos

. T Rl i/ C
=2 - s

T I 55 8 AN 15 Y iR

1 0. 444 0.897 1.256 1.227
2 0.452 0.937 1.224 1. 196
3 0.416 0.983 1.242 1.207
4 0. 475 0.974 1.231 1.177
5 0.452 0.958 1.237 1.235
6 0. 448 0.982 1.265 1.247
7 0. 461 0.935 1.215 1.211
8 0.451 0. 892 1.308 1.203
9 0. 463 0.977 1.287 1.231
10 0. 472 0.954 1.239 1.213
11 0. 458 0.952 1.226 1.186
12 0.433 0.976 1.274 1.203
13 0.428 0.984 1.253 1.218
14 0.488 0. 968 1.186 1.224
15 0. 466 0.935 1.246 1.231
16 0.472 1.014 1.242 1.283
17 0.431 0. 966 1.208 1.218
18 0. 455 0.958 1.261 1.234
19 0. 426 0.943 1.207 1.215
20 0.437 0.922 1.233 1.227
21 0. 481 0.925 1.247 1.187
22 0.412 0.962 1.228 1.231
23 0.426 0.948 1.235 1.218
24 0.477 0.946 1.241 1.202
25 0. 465 0.953 1.185 1.217
S 0.452 0.954 1.239 1.218
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Fig.4 Temperature change curves of egg embryos
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Tab.3 Changes of output voltage of transparency of

different egg embryos

oy IR R R (VA

i e BRI HE bR N

1 4.265 1.225 0.023 0.227
2 4.382 1.187 0.026 0.241
3 4.417 1.152 0.019 0.216
4 4.395 1.325 0.031 0.297
5 4.337 1.276 0.025 0.221
6 4.359 1.258 0.037 0.238
7 4.391 1.291 0.023 0.241
8 4.583 1.274 0.032 0.297
9 4.367 1. 164 0. 037 0. 304
10 4.268 1.258 0.035 0. 289
11 4.251 1.181 0.024 0.246
12 4.387 1.193 0.027 0.287
13 4. 487 1.273 0.033 0.293
14 4.433 1.268 0.019 0.312
15 4.417 1.184 0.037 0.217
16 4.325 1.275 0.033 0.231
17 4.368 1.187 0.029 0.252
18 4.312 1.235 0.028 0.227
19 4.403 1.272 0.026 0.263
20 4.429 1.285 0.027 0.249
21 4.443 1.293 0. 029 0.234
22 4.557 1.354 0.026 0.225
23 4.284 1.186 0.024 0.268
24 4.417 1.197 0.033 0.209
25 4.367 1.193 0. 041 0.217
FHE 4.386 1.239 0.029 0.252
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Fig.5 Curve of training error
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Fig.6 Feature parameters of blood vessel and black

block in experimental egg embryo image
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