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Major Program Computer Engineering
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ABSTRACT

This research was divided the experiment into two parts, in the first part of an
experiment to find out how to adjust the brightness of the image at the bottom of each aromatic
coconut with the different brightness to be equally brightness by means of increasing or decreasing
the amount of colour into all primary colours to get the image with the brightness of light is defined
as the brightness of light set. And the second part of the experiment will be a test of the distance
between camera and aromatic coconut. The experiment by changing the distance between camera
and aromatic coconut that is different from the distance used in the first experiment. Changing the
distance between camera and aromatic coconut as a result the size of aromatic coconut measures
vary greatly according to the distance between camera and aromatic coconut near and far. When
the size of aromatic coconut changes will affect to the size of the region of interested so it would
be necessary to adjust the size of the region of interested to the size varies according to the size of
aromatic coconut is changed. So whether you are taking the aromatic coconut, the distance between
camera and aromatic coconut at any distance given the region of interested in the same area of the
region of interested

For procedure of the classification of aromatic coconuts used the region of
interested of aromatic coconut in channel S of HSV colour system and then convert its to black and
white colour by using appropriate threshold value and create ring area into the region of interested
in black and white colour. After that calculate the percentage of colour area for each and find
relationship of the quantity of colour in each ring then find the relation between order of ring area
and quality of colour in each ring. by using a second-order polynomial function. The aromatic
coconuts are classified into 3 type : single layer, one-and-half layer and double layer. In first

experimented results showed that is 92.8% for single layer, 78.43% for one-and-half layer and
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72.2% for double layer. and the results in the second experiment that 92.8% accuracy in single

layer, 78.43% accuracy in one-and-half layer and accuracy 72.2% in double layer.

Keyword : Aromatic coconuts, Image processing, Classification, Adjust brightness,

Polynomial Regression
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The Classification Flesh Aromatic Coconuts
in Daylight
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Abstract—The purpose of this paper was to develop an
efficient and accurate classification for flesh aromatic coconuts in
daylight by using image processing technique. In actual
implementation , the brightness of daylight was not constant as a
major problem that is affecting for the classification flesh
aromatic coconuts. So we need to adjust the brightness of image
to have the same brightness in all images before to be classify
flesh aromatic coconut. The color of the coconut’s rind around
the bottom of aromatic coconuts are correlated with coconuts
age. Convert the region of interested in RGE color to HSV color
then find the appropriately threshold and then draw 4 circular
ring area into the region of interested. After that find the
percentage of the white pixels of each ring and find relationship
between the ring order and the percentage of the white pixels of
each rings by using polynomial regression equation. The results
showed that the system could classify flesh aromatic coconuts at
92.8% with single layer, 71.43% with one and half layer and
72.2% with double layer.

Keywords—The fresh aromatic coconut ; image processing ;
classification; polynomial regression ; adjusted brightness (key
words)

I INTRODUCTION

The old method of classification aromatic coconut by using
image processing technology in the bottom of aromatic
coconut[10]. For the steps to try to cut aromatic coconut from
coconut tree and bring the aromatic coconut to take photo in
light control box that the brightness is constant. Then be
analyzed for classification the flesh aromatic coconuts. The
purpose of this research needs to be put to actual use by taking
coconuts from the coconut tree in the garden before cutting
coconuts to decreased the loss of coconut that flesh is not in the
appropriate age for consumption. Taking photo of coconuts
from coconut tree in natural lighting conditions to be a problem
in terms of the brightness is not constant cause can that not be
configured the threshold value to be fixed which will have
effect ion for analysis of the classification flesh aromatic
coconuts. Therefore, in this research we figured out a solution
in terms of the brightness is not constant to increase the
accuracy of analysis to classify the flesh aromatic coconut and
optimize the harvesting product of aromatic coconuts which
can be analyzed directly from coconut tree.

There are many previous research about image processing
to sorting crops in agriculture. For example, F.Y.A. Rahman.[2]

Thanate Khaorapapong
Department of Computer Engineering
Faculty of Engineering, Prince of Songkla University
Hatyai, Songkla, Thailand, 90112
kthanate(@coe psu.ac.th

was to monitor watermelon ripeness based on image
processing technique and fuzzy logic as classifier. Then Bandit
Jarimopas and Nitipong Jaisin [1]develop an efficient machine
vision experimental sorting system for sweet tamarind pods
based on image processing techniques according to three
qualities : shape,size and defects.Sorting performance was
deemed to be acceptable in that it met Thai agricultural and
food commodity standards.Xu Liming and Zhao Yanchao[4]
using machine-vision technology to grade strawberries. The
strawberry automated grading system can use one, two or
three characteristics to grade the strawberry into three or four
grades. In order to solve the multicharacteristic problems, the
multi-attribute Decision Making Theory was adopted in this
system. S.Laykin,V. Alchanatis, E.Fallik, Y.Edan.[3] The
Image processing algorithms were developed and
implemented to provide the following quality parameters for
tomato classification: color, color homogeneity, defects, shape,
and stem detection. A final illustration is to be found by
Naratorn Sangprasert[6] invent the new method using image
processing to classify the type of coconut by using the
photograph of the coconut and then analyst the layer.

II. METHOD AND MATERIALS

A. RGE Color

The abbreviation “RGB” comes from the three primary
colors that are Red Green and Blue. RGB color models are
additive models in which red, green and blue are combined in
various ways to reproduce other colors . A color in the RGB
color model can be described by indicating how much of each
of the red, green and blue color is included. Each color can
vary between the minimum (0) and maximum (255). If all the
colors are at minimum the result is black whilst if the entire
colors are at maximum the effect is white.

B. HSV Color

HSV (Hue, Saturation and Value) defines a type of color
space. It is similar to the modermn RGB and CMYK models.
The HSV color space has three components: hue, saturation
and value. "Value' is sometimes substituted with 'brightness' and
then it is known as HSB. The HSV model was created by Alvy
Ray Smith in 1978. HSV is also known as the hex-cone color
model.




*HuelIn HSV, hue represents color. In this model, hue is an
angle from 0 degrees to 360 degrees.

*Saturation indicates the range of grey in the color space. It
ranges from 0 to 100%. Sometimes the value is
calculated from 0 to 1. When the value is °0, the color
is grey and when the value is °1,’ the color is a primary
color. A faded color is due to a lower saturation level,
which means the color contains more grey.

*Value is the brightness of the color and varies with color
saturation. It ranges from 0 to 100%. When the value is
‘0> the color space will be totally black. With the
increase in the value, the color space brightness up and
shows various colors.
C. Polynomial Regression

The general equation of Polynomial curve is (1)
y=ap+ax+ax+ .+ aux,te ()]
m is highest degree in Polynomial from (1) and Polynomial
regression equation is (2)
y=ap + @\ X + arXs + ... + Ay X,y 2
which the square of deviation is similar to a straight lines.

YVi=ag+ ax+ax .+ aux,te ()

From (3) the difference of second order of real data and
data from regression equation is (4)

SSE = Si(yi+3) = Tl - qo + apx + a2 - - ay) ()

From (4) use to find the relative of Polynomial
equation by fixing Partial derivative equation equal to zero
which will get the unknown relative value that is ap , a1 ,
) ,...;8mXm. TO find this relative values this can be done by
solving equation of variable m. The number of relative is
depending on the highest degree of Polynomial equation.

¥y
A

Fig. 1. Polynomial Regression
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D.Materials

The camera used in this experiment ; Cannon EOS 350D ,
focus distances of lens is 24 millimeter., shutter speed of 1/100
and image size is 4288x2848 pixels. Put the camera above the
aromatic coconut is 60 centimeter.

III. EXPERIMENT

The process to classify the aromatic coconuts involved four
main steps namely data collection, image acquisition,
segmentation, feature extraction and classification as depicted
by the flowchart in Figure. 2

For images taken in natural light is not constant and
therefore need a way to adjusted the brightness as 210 (which
is appropriate brightness in this experiment) that all images are
equally brightness before to be classify. as shown in figure3(a)
and figure3(b).

A. Image Aquisition

In this research , 150 samples of coconuts had been utilized
for classification. These coconuts were acquired from supplier
from coconuts orchard in koh taew songkhla. The samples
consisted of 50 single layer, 50 single and half layer with 50
double layer of coconuts.

B. Adjusted the brightness

According to the RGB’s color system, the brightness may
account as arithmetic mean "u" of coordinate red, green, and
dark blue(Although.some elements of these color yield the
light preform more brighter than others which can be
compensated by automatic result’s system) as following
formula (5)

u = (R+G+B)/3 (5)

The brightness or darkness’s method is the constance of
sum and deduction between pixels and constant which each R
G B in figure are constantly increased or decreased in the same
way by the more addition the light, the more brighter. On the
other hand, the more deduction of the light, the more of
darkness. The brightness of R G B system equal as 0-255 The
addition of the same RGB can yeild to the clearly result and
brightness. In this study, the researcher had already rectify all
light as 210.

C.Segmentation and Region of Interested

*The images of aromatic coconuts are in RGB color as
4288x2848 pixels in figure 8a. To find size of coconut
that the pre-processed image was further segmented to
separate the object from its background by used of
threshold as shown in figure 8b. then detects the edge of
coconut in figure 8c create a rectangle around coconut
showed that in figure9. and estimated diameter of
coconut from (6). Given the diameter(d) is
approximately the size of coconut.

d = (width + length ) /2 (6)



Image

v

Adjusted Brightness

v

Segmentation

\ 2
Feature Extraction

12

Classification

Fig. 2. Flow Chart for classification of coconuts.

Fig. 3. (a) The coconut is taken in the natural light. (b) Adjust brightness of
figure 3(a) to the brightness as 210.

(@ (b) ©

Fig. 4. a)lmage in RGB color b)Threshold image and c) Detect the edge of
aromatic coconut.
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How to find the center of the aromatic coconut that the user
can select the center of the coconut by clicking on the image.
after that create square area from the center as 300x300 pixels
(or 8x8 cm.) which is the region of interest of the bottom of
coconut that analyze to classify the aromatic coconut. The
result as shown in figure 5 and figure 6.

Fig. 5. Determine size of coconut (blue rectangle) .find center point and
create square area as red rectangle.

Fig. 6. The region of interested image of aromatic coconut

D. Feature Extraction

In this research, using the HSV colors as a feature. The
HSV color are extracted after completion of segmentation
stage, which the plane of HSV color are significant to the
color’s changing of the age of is s plane. Converted the region
of interested in RGB color to HSV color and split into H,S and
V plane. Then taken the image in S-plane to find the
appropriate threshold value. Then create four circular ring into
the region of interested in each layer. The result shown as
figure 7 then find the percentage of color area for each and find
relationship between the ring order and quality of color in each
ring and plotted.
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Fig. 7. The four circular ring of the region of interested in different size

E. Classification

The graph is approximated by second-order of polynomial
regression. Each the layer of aromatic coconuts have their own
polynomial function. In classification phase, the minimum
distance interested regions for classification are defined.

The polynomial regression of three types is : (7)(8)(9)

Fig. 9. Step the classification of aromatic coconut.

Then they are examined developed for automatic
classification based on the extracted feature. Table 1 showed
the result of the classification aromatic coconuts which are

- 2
y1 = -0.7474x* - 7.3053x +15.1053 @) taken in the natural hght
y2 = -1.5357x2- 1.4214x +32.6786 ®)
y3 = -6.7250x2 + 21.0550x + 27.4250 ©)
TABLE 1. THE RESULTS OF THE CLASSIFICATION OF AROMATIC COCONUT
IN THE NATURAL LIGHT.
% Color in Ch. S < P Single Layer One and Half Double Layer
u% - Layer
nl ‘ 92.8% 80% 7%
"
ol :
) 1 For the experimental results to be classify aromatic
P coconuts by the takes photos in natural light accuracy with
| | 92.8%, 80% and 77% in single layer, one and half layer and
| | double layer, respectively.
44 B
'H‘ (33 1, 1k }' s 5 b 1 4 45 L ] .
ing no. IV.Conclusion

Fig. 8. Graph of polynomial regression Result and Discussion

In this experiment has been verified on 150 samples of
aromatic coconuts with 50 samples in each category of single
layer, one and half layer and double layer.

This method can classify the fresh aromatic coconut in
natural light with the error of 7.2% single layer, 20% one and
half layer and 23% double layer. The error in one and ahalf
layer and double layer is greater than a single layer because
70% of this is cause by the thickness of the tested fresh
aromatic coconut pulp is in the middle between the one and a
half layer and double layer. The results of experiments, so
conclude, how to adjust the brightness of aromatic coconuts
which are taken in natural light before to be classify effective
to the classification accuracy increased.
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