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Three-dimensional visual digital modeling of brown rice based on laser scanning
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Abstract; The modeling of brown rice is the basis of the further re-
search on rice milling process. Based on the principle of the combined
building of discrete fault annular section, by using high precision
laser displacement sensor as detecting instrument, digital detecting
device for brown rice was designed and developed to achieve a non-
contact digital measurement of the discrete section of brown rice.
Moving average filter and ellipse fitting were adopted according to the
characteristics of the original measurement data, and the error analy-
sis of data before and after treatment were compared and
investigated. The modeling process was based on the basic theory of
reverse engineering, and then three-dimensional visual digital model-
ing method of brown rice was discussed. It was found that the digital
model based on ellipse parameters and the envelope of latitude and
longitude could provide an effective reference for the study of brown
rice processing.

Keywords : brown rice modeling; fault section circular scanning; laser

displacement sensor; non-contact digital measurement
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Figure 1 Schematic diagram of surface data detecting

device for brown rice
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Figure 2 Measuring principle of laser displacement sensor
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Figure 3 Flowchart of measuring
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Analysis for partial measurement data on

Table 1

thirteenth sectionmm

BAME KA T B k-

e

AS-0
AS-1

—0.709 7 —0.709 5 —0.709 6 —0.709 58 2.448e—09
—0.714 8 —0.714 6 —0.714 7 —0.714 74 2.626e—09

AS2  —0.7148 —0.7145 —0.714 7 —0.714 66 3.510e—09
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Table 2 Partial measurement data and polar radius on

thirteenth section

MY /) ME¥{E/mm A2/ mm
AS-0 0 —0.709 58 1.290 42
AS-1 1 —0.714 74 1.285 26
AS-2 2 —0.714 66 1.285 34
AS-3 3 —0.711 24 1.288 76
AS-4 4 —0.709 31 1.290 69
AS-5 5 —0.715 18 1.284 82
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Figure 4 Partial cross-section profile of brown rice
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Figure 5 Ellipse fitting before and after data filtering
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Table 3 Analysis of the ellipse fitting error before and after data filtering mm

X H 3 H (iR Al S R REFHE 12507 2%
—_— 14 2.801 1 2.076 4 0.121 5 0.038 8 7.17e—04
18 P i B _

25 2.353 9 1.721 2 0.147 3 0.049 0 9.52e—04
o 14 2.799 3 2.076 6 0.082 3 0.030 7 3.64e—04
e G B
25 2.352 0 1.7215 0.117 3 0.044 1 7.71e—04
N 14 0.06 0.01 32.26 20.88 49.23
X AR/ %% )
25 0.08 0.02 20.37 10.00 19.01
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Table 4 Coefficients of ellipse fitting equation before and after data filtering

X H 3 H [iiREs A B C D E F
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& I i
25 —0.722 0 0.014 5 —1.350 1 —0.002 4 —9.06e—04 1
e 14 —0.510 5 0.0058 —0.927 5 —2.22e—05 0.001 4 1
e S
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Figure 6 Enveloping line model of brown rice
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