FOOD & MACHINERY

DOI:10.13652/j.spjx.1003.5788.2022.81098

EI0ESE O RE 2631 | 202349 8 | RRE5NH

[ 45 1003-5788(2023)09-0077-06

T Kinect BN EREEHN 77 %

Prediction method of fragrant pear weight based on Kinect camera
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Abstract: Objective: Aiming to obtain the weight of fragrant pear
quickly to provide a basis for developing the fragrant pear grading
device. Methods: This method acquired RGB-D images of fragrant
pear by Kinect camera and converted them into point cloud data.
The point cloud data was pre-processed and interpolated to
generate a fragrant pear model. Then calculated the size
parameter of the fragrant pear model. Finally, using the fragrant
pear's volume predicted its weight. Results: Experimental results
showed that the average relative error of the volume was 2.8%.
Then the volume of fragrant pears was calculated by the error-
compensated measurement method of the body scale parameter,
and its weight was predicted and compared with the actual
weight. The experimental results showed that the average relative
error of the predicted weight was 1. 96%. Conclusion: The
fragrant pear quality prediction method provides a reliable
reference for developing fragrant pear grading equipment.
Keywords: RGB-D; 3D point cloud; point cloud preprocessing;
pear modeling; RANSAC
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Figure 1  Point cloud preprocessing flowchart
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Figure 2 Construction diagram of fragrant pear surface model
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Table 1 Measured and actual values of fragrant pear size parameters
5 K /mm $i/mm 5 /mm AR/ cm?
7 B WA gxriR2E ESE M EHE xR EOE Wi faxtiReE EOE W E AT E
1 92.8 82.1 10.7 61.8 49.5 12.3 59.1 45.8 13.3 167 101.1 65.9
2 75.5 65.0 10.5 61.7 47.8 13.9 62.6 48.9 13.7 154 91.7 62.3
3 76.2 65.0 11.2 60.9 47.1 13.8 62.7 49.4 13.3 159 93.9 65.1
4 82.1 70.3 11.8 67.8 56.6 11.2 60.8 47.4 13.4 179 113.3 65.7
5 76.3 64.0 12.3 60.7 49.4 11.3 57.3 43.6 13.7 139 79.2 59.8
6 69.2 56.0 13.2 57.5 44.2 13.3 54.6 40.6 14.0 112 58.2 53.8
7 74.8 60.0 14.8 61.2 49.3 11.9 57.1 44.3 12.8 133 76.6 56.4
8 81.1 69.0 12.1 64.2 53.5 10.7 64.0 50.0 14.0 169 105.8 63.2
9 56.8 46.0 10.8 54.0 42.1 11.9 53.0 38.8 14.2 101 47.0 54.0
10 87.3 76.9 10.4 62.9 49.6 13.3 62.5 48.3 14.2 171 105.5 65.5
11 70.7 60.2 10.5 56.4 44.2 12.2 55.4 41.7 13.7 122 60.3 61.7
12 66.4 55.4 11.0 56.0 42.5 13.5 55.2 41.1 14.1 120 61.0 59.0
13 78.3 66.8 11.5 63.5 53.2 10.3 60.9 47.7 13.2 159 96.6 62.4
14 76.6 64.7 11.9 63.2 49.6 13.6 59.2 46.1 13.1 155 95.7 59.3
15 75.4 63.2 12.2 62.7 51.8 10.9 59.1 45.7 13.4 154 89.1 64.9
16 95.1 82.9 12.2 67.9 56.0 11.9 65.5 52.1 13.4 196 138.2 57.8
17 74.3 63.8 10.5 62.4 49.4 13.0 57.8 44.6 13.2 139 79.4 59.6
18 72.3 60.7 11.6 60.1 47.0 13.1 56.5 42.7 13.8 132 71.8 60.2
19 74.2 61.8 12.4 60.3 48.0 12.3 57.0 43.9 13.1 133 76.9 56.1
20 62.6 50.0 12.6 53.2 40.2 13.0 51.8 38.0 13.8 108 46.6 61.4
21 71.9 60.7 11.2 58.6 45.9 12.7 55.7 42.6 13.1 129 69.0 60.0
22 83.2 73.1 10.1 64.3 52.0 12.3 61.7 48.3 13.4 173 111.0 62.0
23 78.7 67.1 11.6 63.5 49.6 13.9 61.6 48.1 13.5 170 108.5 61.5
24 77.7 64.1 13.6 63.3 52.1 11.2 59.2 45.7 13.5 156 100.5 55.5
25 85.3 75.5 9.8 66.7 53.8 12.9 65.1 51.6 13.5 174 114.3 59.7
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Figure 4 Diagram of edge point cloud removal for fragrant pear
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Table 2 Comparative analysis of fragrant pear size parameters after error compensation
- K /mm $&/mm 5 /mm BB/ em?®
FLSCAH MNEAH Aokt S MIEE gaxtiRz RSNE WEE gaodiRE HIE WEME 4AxiRE
1 80.5 83.9 3.4 73.9 71.8 —2.1 66.1 63.8 —2.3 198.0  205.3 7.3
2 79.8 82.1 2.3 74.2 74.3 0.1 73.5 77.5 4.0 219.0  219.9 0.9
3 74.3 74.8 0.5 60.8 60.7 —0.1 61.1 62.1 1.0 141.0  153.1 12.1
4 68.9 72.8 3.9 65.1 66.0 0.9 62.3 62.1 —0.2 147.0  158.7 11.7
5 73.6 74.8 1.2 68.6 67.7 —0.9 66.1 69.4 3.3 178.0 177.5 —0.5
6 71.8 74.8 3.0 65.8 65.8 0.0 61.2 62.8 1.6 160.0  163.9 3.9
7 87.3 91.5 4.2 65.0 67.5 2.5 64.6 67.8 3.2 179.0 181.2 2.2
8 85.8 87.3 1.5 64.4 62.9 —1.5 60.8 66.1 5.3 159.0 162.4 3.4
9 81.0 84.8 3.8 69.4 71.3 1.9 63.0 63.2 0.2 176.0  180.8 4.8
10 75.2 73.5 —1.7 62.7 64.9 2.2 60.8 63.3 2.5 156.0 151.6 —4.4
11 81.1 84.6 3.5 61.8 63.4 1.6 59.9 57.8 —2.1 146.1  145.7 —0.4
12 78.7 80.4 1.7 60.4 62.4 2.0 57.6 59.5 1.9 139.2  139.6 0.4
13 81.5 84.6 3.1 62.6 63.6 1.0 60.1 66.1 6.0 154.7  156.0 1.3
14 87.8 88.3 0.5 69.8 71.7 1.9 65.1 62.9 —2.2 179.1  181.5 2.4
15 86.1 88.5 2.4 62.9 65.1 2.2 62.0 66.2 4.2 159.7 167.2 7.5
16 76.4 77.7 1.3 58.3 59.7 1.4 58.4 57.3 —1.1 133.9 130.5 —3.4
17 87.0 88.7 1.7 64.3 65.7 1.4 64.7 68.4 3.7 174.6  180.7 6.1
18 88.4 91.3 2.9 71.4 71.4 0.0 66.9 68.5 1.6 182.0 183.9 1.9
19 64.9 66.0 1.1 55.7 55.8 0.1 52.0 54.2 2.2 111.1  120.7 9.6
20 84.9 86.2 1.3 62.8 62.6 —0.2 61.4 59.6 —1.8 156.0  157.6 1.6
21 69.7 70.3 0.6 58.1 58.1 0.0 54.1 54.4 0.3 121.9 1271 5.2
22 86.1 85.8 —0.3 63.1 64.2 1.1 64.7 67.1 2.4 174.1  175.4 1.3
23 75.2 77.6 2.4 58.2 57.9 —0.3 58.0 61.2 3.2 131.2  133.5 2.3
24 77.3 81.3 4.0 58.3 61.7 3.4 59.5 61.9 2.4 135.8  139.9 4.1
25 71.6 73.9 2.3 58.2 60.1 1.9 56.0 57.1 1.1 124.4  128.6 4.2
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Table 3 Comparison of predicted and actual weight

of fragrant pear

Gt YR/ WWER/g  BXRE/g
1 128 129.7 1.7
2 131 133.6 2.6
3 121 117.7 3.3
4 114 115.8 1.8
5 111 114.9 3.9
6 148 143.7 4.3
7 98 97.7 0.3
8 126 123.3 2.7
9 122 118.2 3.8

10 119 119.1 0.1
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