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Measurement of geometric parameters affecting the

positioning accuracy of fresh lotus seeds
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Abstract: Fresh Xiang lotus, the relative parameters of fresh
lotus seeds affecting the precision of mechanical core removal
were measured and analyzed. A model of the section circle of
fresh lotus seed is obtained with the attributes of circle center co-
ordinates, diameter and roundness error, according to the coordi-
nate parameters of each contour point on the same circle of {resh
lotus seed. The center coordinates of each section alone the axis of
the lotus core are fitted with least square method. A linear equa-
tion of lotus geometry axis is established. The measurement
model of coaxially error between lotus geometry axis and lotus
core axis is developed. Furthermore, an accurate measurement of

the contour parameters of each section of the fresh lotus seed is
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implemented with the coordinate measuring machine. Based on
the obtained measurement model, the center, diameter and
roundness error values of the fitting circle for each section can be
calculated. The measured data shows that the roundness error of
fresh lotus along the direction of the lotus core approximates the
parabolic law The roundness error is minimal the maximum sec-
tion circle and vice versa. The average value of the maximum sec-
tion circle is 0.347 3 mm. Therefore, the contour near the maxi-
mum section is chosen as the positioning reference, in order to a-
chieve optimal centering accuracy. Finally, the circle center data
of five section fitting circles near the maximum section are select-
ed, based on the proposed approach. An approximate geometric
axis of the fresh lotus seed is fitted. The average coaxially error
between the geometrical axis of lotus seed and the lotus core axis
is 0.914 0 mm. It can be seen that the size of the punch should be
at least 0.914 0 mm larger than the size of the lotus core, during
the mechanical operation process. The measurement results pro-
vide a basic dataset for the development of the mechanical center-
ing machine of the fresh lotus seed. The proposed method also
provides a reference for the geometric center measurement of ir-
regular objects, which have similar attribute to lotus seeds.

method of

Keywords: fresh lotus; mechanical core removal;

measurement; three coordinate measuring instrument; least

squares; concentricity error; roundness error
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Fresh lotus shape and lotus core position

Figure 1
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Lotus cross section measurement model

Figure 2
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Figure 3 Lotus geometry axis measurement model
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Figure 4 Picture of three coordinate measurement

of lotus seed roundness error
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Picture of fresh lotus seed measuring fixture
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Table 1 Lotus cross section measurement data
WS «/mm  y;/mm |[WE%S «;/mm  y;/mm
1 4.735 8 —6.940 0 17 —4.281 2 6.865 4
2 3.107 2 —7.809 3 18 —2.695 6 7.589 0
3 1.555 1 —8.286 8 19 —1.111 9 8.054 6
4 —0.107 7 —8.439 9 20 0.446 8 8.119 9
5 —1.802 8 —8.279 7 21 2.009 9 7.826 2
6 —3.391 5 —7.832 8 22 3.449 4 7.178 9
7 —4.889 3 —6.996 8 23 4.929 0 6.073 9
8 —6.220 2 —5.948 2 24 6.246 9 4.947 1
9 —7.2390 —4.670 0 25 7.106 3 3.660 8
10 —8.013 4 —3.149 3 26 7.687 9 2.1350
11 —8.451 3 —1.606 0 27 7.9215 0.479 7
12 —8.494 9 0.029 0 28 7.881 6 —1.237 3
13 —8.2359 1.677 3 29 7.558 6 —2.902 1
14 —7.653 1 3.215 3 30 6.955 6 —4.393 8
15 —6.730 7 4.661 8 31 5.917 0 —5.859 3
16 —5.601 5 5.912 5
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Figure 6 Single lotus seed cross-section fitting

result graph
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Table 2 The result of the parameters of each section

of single lotus
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Figure 7 Distribution of roundness error of lotus

seed section
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Table 3 Statistics of roundness error at largest cross

section of lotus seed
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zz L Eﬂ: Eil:?é/
1 (—0.491 4,—0.651 8,79.358 1) 12.413 2 0.516 0
2 (—0.390 8,—0.523 5,77.350 7) 14.586 4 0.398 3
3 (—0.3411,—0.523 5,75.344 0) 15.803 2 0.279 0
4 (—0.284 6,—0.336 5,73.346 9) 16.402 4 0.224 3
5 (—0.217 9,—0.237 6,71.345 1) 16.509 6 0.213 6
6 (—0.155 3,—0.154 8,69.353 9) 16.128 0 0.239 9
7 (—0.120 1,—0.090 1,67.349 3) 15.158 0 0.342 0
8 (—0.131 4,—0.093 1,65.356 0) 13.367 6 0.439 3
9 (—0.138 6,—0.113 7,63.288 8) 10.421 2 0.691 4
CEHmEERE 03715

Ay PERZE r/mm | #ET4S BERE r/mm
1 0.267 9 14 0.332 9
2 0.356 6 15 0.3219
3 0.474 4 16 0.413 7
1 0.422'5 17 0.357 5
5 0.274 2 18 0.416 1
6 0.326 7 19 0.214 5
7 0.326 9 20 0.356 1
8 0.239 9 21 0.420 9
9 0.450 5 22 0.385 7

10 0.256 5 23 0.356 9
11 0.352 6 24 0.318 0
12 0.310 9 25 0.452 0
13 0.278 7
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Table 4 Intersection of geometrical axis and cross
section of lotus seed and distance between
this intersection and lotus axis
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4 (—0.284 6,—0.336 5,73.346 9) 0.443 6
5 (—0.217 9,—0.237 6,71.345 1) 0.340 2
6 (—0.155 3.—0.154 8,69.353 9) 0.238 1
7 (—0.120 1,—0.090 1,67.349 3) 0.137 7
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Table 5 Concentricity statistics of lotus geometry axis

and lotus axis

TGS FRERE/mm | ETHS FMERE/mm
1 1.101 3 14 1.169 9
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13 0.980 6
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