TAP CHi PHAT TRIEN KH&CN, TAP 17, SO K2- 2014

Color separation Algorithm and Rice

identification

e Phan Huynh Lam

¢ Nguyen Thanh Nam
e Pham Van Duy

¢ Nguyen Thien Binh
e Le Thanh Son

DCSELAB, University of Technology, VNU-HCM
(Manuscript Received on December 11™, 2013; Manuscript Revised August 26%, 2014)

ABSTRACT:

This article presents a method to
identify good and bad grain and then they
will be classified and processed. The
algorithm mentioned here will determine
the good and bad grain at high speed
frame (18500 frames/s), and determine the
speed of rice moving. The identification of
better or worse than the threshold used in
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1. INTRODUCTION
Rice color separating is the high speed image

processing system (frame> 1000 frames / s), it is
able to classify many types different colors of rice
(white, yellow, crimson...) to determine the best
kind of rice that is pure white.

For identifying accurately and promptly, we use
the CCD line camera system has rate up to 18500
frame / s [1] with a reference appropriate
wavelength. We tested the layout system such as
Figure 1. One axis will move with high speed to
symbolize the movement of grain, the inspectorial

cameras are installed on the vertical axis. We

the algorithm are combination of light
wavelengths and identify appropriate
length of grain. This paper describes the
experimental results: the influence of the
light wavelength, the effect of image-
capturing speed, identity technique and
threshold filtering.

conducted experiments with different types of
light (White LED, Halogen, Fluorescence, Blue
).

Substantial  work  for classifying and
identifying varieties of grain has been reported.
B.S. Anami et al., [2] described a method for
gradation and classification of different grain
such as wheat, Bengal gram, groundnut, etc. An
artificial neural network approach is used in
the Identification and classification of the bulk
grain samples by N.S. Visen et.al, [3]. Harlick,
et.al., [4] has presented a paper on classification of

image using textural features. This work is done
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based on gray-tone spatial dependencies for
easily computable textural features. LIU zhao-
yan et al, [5] projected his ideas on
Identification of different varieties of rice grain
using neural network and image processing. They
used an algorithm of digital image based on
morphological and color features of different rice
varieties. By using image analysis techniques,
M.A. Shahin and S.J. Symons [6] automated the
manual sieving procedure. Using flatbed scanner,
J.Paliwal et al., [7] performed a research for
both bulk and single seed images. N.S. Visen et
al., [3] developed and optimized a technique by
extracting the morphological, texture, and color
features

using image of single grain for

discriminating ~ various types of  grain.
Identifying the food grain and evaluating its
quality using pattern classification is done by
Sanjivani Shantaiyai, et al., [8]. H. Rautio and
O.Silvn [9] carried out experiment to determine
the average grain size and classified using
morphology and texture features. This paper
presents resorting rice using the technique Image

Processing and Optical.

Figure 1. Rice checking and identifying system
2. RECOGNITION ALGORITHM
For detecting errors rice, we will split each rice
type with their suitable thresholds. Here, we will
use the light with appropriate wavelength to
project to the rice and increase the resonance

effects on them such as the following figure:

‘With light and filter

Rice without lighting Rice is lighted with blue LED

Figure 2. The impact of the light to the bad and good
rice

When we use a suitable light wavelength to
impact to the rice, we will get the bad rice very
clearly because it reflects the light and has the
color that is like red or yellow. This helps to
increase the identifying ability and by the high-
level filtering obtained results, 99.8% bad rice is

filtered out (obtained results from 10 experiments,
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200 grain/time). However, for enhancing the
filtering quality, we need to use filter function to
impact the threshold of rice, specifically as Figure
2.

These are identify results with the axis moving

with velocity V = 4.8 m / s. From this result, we

can easily identify good rice at high speed.

Figure 4. Imagine datas of rice collected at speed
18500 frames/s

Line Profile:

...... uiiiniitd P
e il
e o, P A it

——

L] %00 00 00 400
Pizel Rumber

Figure 5. Rice threshold collected when analyzed at
high speed 18500 frames/s
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Figure 6. Flow chart of resorting procedure

We have some comments as follows:

If the image capturing speed is higher, the light
of system must be stronger too. With 3mm x 5mm
grain-size identification requirement and speed
response of valve is 1ms, we need the scan-time is
shorter than 1m. To determining the minimum
requirement speed, we can make some calculation
as follows:

- Supposing: rice velocity is V =5 m /s, we
need to identify rice by taking n points on it, and
each time taking pictures takes time t (1 / f =
1/18500 = 55 us cycle image capture). So we will
build the image of size n * v * t> 3mm [ n>3 mm
/ (5m /s * 55us) = 11 points, we could be easily
built 11x11 matrix to perform color processing
rice. Thus the higher the frequency will get good
quality, but the system must be bright enough.

From the collected data of matrix, we
implement to estimate the threshold and use
EROSION algorithm to

identifying.

solve high speed
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@)

lllustration of morphological erosion. (a) Original binary image with a diamond object;
(b) Structure element with three pixels arranged in a diagonal line at angle of 1350, the origin of
the structure element is clearly identified by a red 1; (c) Eroded image, a value of 1 at each
location of the origin of the structure element, such that the element overlaps only 1-valued pixels
of the input image (i.e., it does not overlap any of the image background).

Figure 7. Erosion algorithm

Figure 8-b. Bad rice identified and marked by the algorithm

Identification algorithm easily discovers the bad
rice base on the contrast background and minimize
color threshold of rice. Algorithm is simple and
easy that contribute to speed up image processing
< 0.1 ms (Experimental data process all). The
algorithm combines with the wavelength of light
so the processing system has no very great error

than rice color separation processing.

3. CONCLUSION
This paper summarizes a method to identifying

bad grain by combining the light wavelength and
high frequency filtering threshold. This is a new

method for image processing recognition, because

up to now. By combining wavelengths in Figure 3,
the processing help from threshold (Figure 5) and
recognize (Figure 4) is easily done.

In addition, mass processing on matrix helped to
easily identify quality of rice (Figure 4). From the
data in Figure 4 & 5 that help to easily determine
bad / good rice (Figure 8-a, 8-b) by applying the
basic algorithms such as: threshold filtering for

figure. 5, and erosion algorithms for figure. 4.
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View video at: 2. Test machine:

. . https://www.youtube.com/watch?v=CsG0246uNGM
1.Synchronization recognize rice & Valve :

https://www.youtube.com/watch?v=gXxiPjkvJHo&list

=UUFS8zFuB4e7Im9zbvXjvfqQ

Thuat toan nhan dang va tach mau gao
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TOM TAT:

Bai bao trinh bay phwong phap nhén
dang ra hat gao tét va xéu dé xu ly phéan
loai. Thuét toan dé céap & day sé xéac dinh
ra hat gao tét va xau & téc dé cao (18500
frame/s) , va xéc dinh van téc di chuyén
clia gao. Viéc xac dinh ra gao tét xéu
ngoai dung nguéng murc, trong thuat toan

Twr khéa: CCD Line, rice sorting , OpenCV.
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