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Egg Freshness Detection Based on Computer Vision and
BP Neural Network
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Abstract In order to acheieve non-destructive detection and gading of egg freshness, an experimental system was
set up based on computer vision. Then egg internal substance transmission images were acquired. After pre-
processing, H, S, I, a, b values were extracted. The egg shell color information (a* . 6" ) was also measured. And
the weight of egg was measured using electronic balance and the height of egg albumen was measured using height
vernier calliper. Egg freshness was calculated according to its weight and albumen height. The linear regression
model for egg Hough unit and egg information (H, I. S, a, b, a* . b* . a—a”, b—b") was established by SAS.
Afterwards the 3 parameters (H, I, ) which is greatly correlated with egg freshness (HU, Egg Hough unit) was
reserved. With 3 parameters (H, I, b) of input, the best BP neural network model (3 input nodes, 15 hidden nodes,
4 output nodes) was established by using Matlab. On the BP neural network model of detecting the egg freshness, the
automatic detection system was designed, which can immediately show the results according to the egg”s color data
after the network initialization. The results showed that the grading accuracy by using computer vision and BP neural
network for egg freshness exceeds 90% .
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Fig. 1 Detection system based on computer vision
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Fig. 2 Image of a chicken egg
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Fig. 3 Graph of information obtained from

chicken-egg image
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Table 1 Statistics of parameters
Parameter N Average Standard error Minimum Maximum

a’ 210 16. 2844 3. 8983 11. 2833 64.0933

b* 210 27.5754 1. 8968 20. 7200 45,2366

H 210 25. 4600 2.2484 21.4576 34.0285

S 210 125. 7347 13. 1341 77.5170 150. 0576

I 210 77.0947 11. 5440 44,6158 100. 4888

a 210 73.0437 3.5361 59. 7571 78. 7230

b 210 51.9196 6.7778 36. 2545 80. 7571

a—a" 210 56. 7593 4. 7834 7.3559 64. 8266
b—10b" 210 24. 3441 7.2778 8.9745 54. 4738

HU 210 42.0999 19.5183 10. 5237 86. 3970

F 2 RIRi (Pearsom) HISCREE (N = 210)
Table 2 Coefficients of Pearson correlation (N =210)
a” b H S I a b a—a’ b—1b"
HU 0.0676 0.0481 0.3678" " 0.5655" " 0.6230°" —0.3895"" 0.1997"* —0.3430"" 0.1734"
" p<C0.01; " p<<0.05.



358 2l 5]

oo e 35 %

3.2 BEFHESZTLAMORAKIAGKETE

A 5T R e T 2k R i A 42
SR A S Z e B 7 R L I B A
PR E A B2 R AN 2 25 1 28 1 B Y A2 A
BF NI,

SAS X% 22 70 2 P 18] U5 46 T 19 R 5 23 A A
BEE AR MK 3 PR TRLE L p < 0.01,
W] [ U= A R R A A 5 ) o A [ U A R 7 A L X

T3 AR G AR B B AR SRR IR A5 Rk 4 Br
e p ¥I/NTFO0.01, WLLE B H, 1.0 X [l T4
TR f1 5 M S 2 A B 3 1 L O B AR AR HU 9 6 &
EY ., GRS, A SAS 8. 2@ vl T XY
ENEY B REIE i Ho 10 5% k¥4 HU
Z [E] 1 22 O 2Rk [l A A, 363k 50N
HU =—86.52953 + 9. 43797 H +
1.155281 — 3. 86611b.

#* 3 MR Hras R

Table 3 Analysis of variance of the model

Variance source Sum of squares Degree of freedom Mean square F p-value
Model 44391 3 14797 86.52 <C0. 0001
Error 35231 206 171.0225
Sum 79622 209

R-squared =0. 5575
Adj R-squared =0. 5511
K4 REBEERSH
Table 4 Reserved independent variables
Variable parameter estimation Standard error F value Pr>F
Intercept —86.52953 20. 07062 18.59 <C0. 0001
H 9.43797 2.31059 16. 68 <C0. 0001
I 1.15528 0.17585 43.16 <C0. 0001
b —3.86611 0.60448 40. 90 <C0. 0001
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Table 5 Parameter of BP neural network

Item Content

Network type BP neural network

Training function trainlm
Network layers 3
Structure 3-15-4

Transfer function tansig purelin

Learning rate 0.35
Momentum coefficient 0.9
Max training time 10000
Goal error 0. 05
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Table 6 Accuracy of training for BP neural network

Train Recognition accuracy /%
N time /s AA A B C Total
1 306 94.12  95.83 92.31 100 95.24
2 306 85.29 95.83 76.92 100 90.48
3 308 91.18 91.67 100 80 91.43
4 295 82.35 97.92 76.92 80 88.57
5 306 88.23 93.75 92.31 80 90.48
Average 304.2 88.23 95.00 87.69 88 91.24
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Fig. 5 Course chart of egg freshness classification of
BP neural network
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Table 7 Accuracy of classification of non-sample

eggs (N =120)

Egg grade N  Correct Accuracy Wrong Error rate

AA 30 27 90 % 3 10%
A 30 28 93.3% 2 6.7%
B 30 27 90 % 3 10%
C 30 30 100% 0 0

Total 120 112 93.3% 8 6.7%
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