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Detection technique of small coffee beans based on machinevision

ZHAO Jing, ZHANG Fujie’, FENG Shuaihui, YANG Wei, WANG Lu, LI Mengli

(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming, Yunnan 650500,
China)

Abstract: The detection and grading system of small grain coffee bean was designed based on the machine vision. The
system consisted of the feeding part, the sizing part, the color selection part, the pneumatic part, the receiving part and the
electric control box. The system analysis and control software based on OpenCV and visual studio was developed to
realize the detection and classification of coffee bean diameter and baking degree. Based on Blob analysis method, the
image was extracted by using the minimum circumscribed rectangle method. The color feature value of small coffee
beans was extracted by HSV color space model. The degree of baking is identified. Finally, the small-grain coffee green
beans are divided into five grades and the degree of baking is divided into three levels: shallow, medium, and deep. The
verification test results of the system showed that the average error of the detection of the diameter of the small bean
coffee beans was 1.275% and the accuracy of the baking degree detection was 88.9%.
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Fig.1 Schematic diagram of small grain coffee bean grading system V
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Fig.2 V-curveof different roasting degree of small coffee beans
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Fig. 4 Interface of the detection of a small—scale coffee bean detection system based on machinevision
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Tablel Test resultsof small grain coffeeraw bean fruit diameter
/mm /mm 1% /mm /mm 1%
1 7.24 7.10 1.934 12 6.58 6.64 0.912
2 7.44 7.30 1.882 13 6.60 6.76 2424
3 5.90 6.00 1.695 14 7.14 7.16 0.280
4 6.88 6.80 1.163 15 7.44 7.36 1.075
5 7.46 7.32 1.877 16 7.32 7.20 1.639
6 6.66 6.60 0.901 17 8.34 8.36 0.240
7 7.24 7.23 0.138 18 7.14 7.08 0.840
8 7.28 7.20 1.099 19 7.26 7.14 1.653
9 5.62 5.52 1.779 20 7.32 7.18 1913
10 7.08 6.98 1412 21 6.40 6.28 1.875
11 7.22 7.26 0.554 22 6.28 6.06 3.503
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= 1E)
/mm /mm 1% /mm /mm 1%
23 5.78 5.90 2.076 37 6.58 6.54 0.608
24 5.64 5.78 2482 38 7.44 7.50 0.806
25 6.06 6.04 0.330 39 6.66 6.60 0.901
26 7.26 7.16 1.377 40 6.74 6.76 0.297
27 7.86 7.92 0.763 41 6.66 6.68 0.300
28 7.28 7.40 1.648 42 6.40 6.30 1.563
29 7.24 7.36 1.657 43 7.06 6.98 1.133
30 7.88 7.70 2.284 44 8.28 8.34 0.725
31 8.18 8.00 2.200 45 7.28 7.26 0.275
32 7.86 7.78 1.018 46 8.02 7.90 1.496
33 7.46 7.26 2.681 47 6.98 7.10 1.719
34 7.30 7.18 1.644 48 5.46 5.48 0.366
35 8.06 7.98 0.993 49 7.94 7.96 0.252
36 7.06 7.02 0.567 50 7.36 7.30 0.815
1 50
3.503%
0.138% 1.275% 3 120
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2
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Table2 Verification result of small grain coffee baking degree correct rate
1% 1%
M>0.13 1 28 93.3 90.0
2 26 86.7
3 29 96.7
4 25 83.3
005 M=0.13 1 25 83.3 87.5
2 29 96.7
3 24 80.0
4 27 90.0
M=0.05 1 29 96.7 89.2
2 25 83.3
3 27 90.0
4 26 86.7
2
5 Z5ip
90%
87.5% 360

88.9%
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