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Abstract—The objective of this study was to analyze the
comparison between artificial neural network algorithm and k-
means clustering to see the extent of the effectiveness of this
algorithm on the identification of Gorontalo herbal plant image.
This study wuses a digital imaging processing method with
segmentation and extraction techniques. Segmentation proses
used thresholding method. The next process was extraction
process of the characteristics of the image of the herbal plant
using the shape and color characteristics to obtain the metric,
eccentricity, hue, saturation, and value of the plant was carried
out. These five parameters were used as parameters to identify
the herbal plant image. This study used 91 images which
consisted of B0 imagery training and 11 test images. The study
revealed that k-means clustering accuracy was 27.27% whereas
the artificial neural network algorithm accuracy was 54.54%.

Keywords— Artificial Neural Network, Image Processing

I. INTRODUCTION

Gorontalo is one of the regions with abundant herbal plants.
To date, approximately 336 types of herbal plants have been
identified [1]. People of Gorontalo often used these plants as
traditional medicine as it is readily available, cheap, and can
cure diseases.

Identification of herbal plants can be made by knowing the
pattern of the leaves [2]. [dentification of herbal plant 1s one of
the common problems. This was due to the currently available
method to identify the plant is by direct observation of the
plant or asking the local traditional healers. This method was
subjective. Thus, the identification results often inconsistent.

On the other hand, image processing has been widely
applied to tropical fruit plants [3]. identification of type and
quality of tea [4], and the identification of herbal plants [5].

Digital image processing for identification of tropical fruit
plants has been developed using the extraction method of the
texture characteristics of Gray Level Co-Occurrence Matrix
(GLCM). Types of fruit plants that have been successfully
identified were starfruit, guava, jackfruit, mango, and sapodilla
fruit. The identification algorithm uses the artificial neural
network algorithm with back propagation which produces the
highest accuracy by 90% [3].
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In other research, identification of types and quality of the
tea plant has been developed using thresholding segmentation
method. Characteristic extraction uses the color characteristics
extraction based on the value of red, green., blue, hue,
saturation, and intensity. Identification algorithm used was
Learning Vector Quantization (LVQ) artificial neural network.
This study produces an accuracy of 62.7% during the training
process and 42.31% accuracy on the testing process [4].

The next research [5] which designed the application to
recognize the leaves pattem was developed by Indrawan. He
designed the application to recognize the leaves pattern using
the artificial neural network of Learning Vector Quantification
(LVQ) to determine the herbal plant's type. The designed
application was able to recognize the herbal plants accurately.

Further, implementation of the k-means algorithm can be
found in the research of [6] on segmentation of lungs’ image
using the k-means which can visualize formulation of a more
real color compared to the number of other clusters. In
addition, research by [7] on Landsat digital image processing
has produced the accuracy of 94.4%.

Based on the above description, this study was aimed at
analyzing the comparison of the accuracy of artificial neural
network and k-means clustering in the identification of
Gorontalo herbal plants.

II. THEORETICAL REVIEW

A. Image Segmentation

Image segmentation is a process to obtain objects in an
image or dividing the image into several objects or segments
which have similar attributes [8].

Threshold 1s a basic technology that often used in image
segmentation. This is one of the most straightforward methods
to obtain clear image segmentation [8]. Threshold piluces a
binary image, where the pixel of the object has the value of 1
and the background image has the value of 0. Therefore, the
image will appear consistently clearer or darker than the
background. The image segmentation stages are as follow [9]:
1. Reading the original image




2. Converting the segment area for the image which was
previously on RGB (Red, Green, Blue) into grayscale. The
formula used to convert the RGB image into grayscale is
Grayscale = 89 +R+05870+ G +0.1140 + B

3. Converting the grayscale image into binary image through
thresholding operation. The binary image from the

thresholding process is defined as:
G.y) = [l if flx.y) =T

GEY =10 4f fx,y) S 32
where g(x.y) is the binary image produced from
thresholding, f(x.y) is the grayscale image, and T is the
threshold value.

4. conducting the complement operation on the binary image
produced from the thresholding, hence. Henceject is
represented by I pixell-pixel (white colored) and the
background is represented by 0 pixelO-pixel (black
colored).

B. Characteristics Extraction

Following the separation of an object within the image
with its background, the next process is the characteristics
extraction. The extracted characteristics used to differentiate
the one type of herbal plant from others. This characteristics
extraction 1s conducted through analysis of shape and color.
The analysis is carried out based on the calculation of the
metric and eccentricity value. Whereas, the color analysis is
carried out based on the hue, saturation, and value. These
parameters are extracted from each image. The following
formulas are used for this process [9]:
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C. K-Means Clustering

K-means is one of the methods in data mining to carry out
unsupervised modeling by clustering the data into several
clusters based on the similarity of characters. In brief, this k-
means algorithm is looking for the N object, based on the
parameter into the k-cluster (k=N). This algorithm serves to
cluster image data into several clusters based on the minimum
distance [10]. K-means algorithm is widely known for its
easiness and ability to quickly cluster the large data and outlier
data. Based on partitioning clustering characteristics, each
data should be grouped into a specific cluster and made it
possible for each data in certain cluster during the specific
process to move into another cluster [11].

In general, the K-Means algorithm is carried out with the
following basic algorithm [12]:

a. the data that would be clustered into k data cluster and the
data values are randomized into cluster results which have
similar data value numbers.

b. each value of the data is calculated using the Euclidean
distance for each cluster.

c. if the value of the data is represented in the data cluster, let
it be, and if the value of the data is unrepresented by that
data cluster, then move the data into the cluster where the
value of the data is represented.

d. Repeat the step until all the data values are properly
clustered.

1
D. gﬂfyicial Neural Network (ANN)

The artificial neural network is a large parallels distributed
processor which tends to save knowledge which comes from
pcricncc and made it ready to be used. ANN is similar to the
human brain in two ways: managing the knowledge obtained
by the network through the leamiff@process: the strength of
relationship among neuron which known as synaptic values
used to G knowledge [13].

The artificial neural network is a computed mechanism
which can acquire, represent, and calculate the mapping of a
space with large variance of other information, and provided




with al of data which represent that mapping. The objective
of the artificial neural network is to develop a model of a data
process: hence. a network can heralize and predict the
output of previously unseen input. The leaming process of the
artificial neural network is carried out through adjustment of
\'a]uc between the neuron in responding toward the error
between the actual output value and the output target value
[14].

E. Learning Process of the Artificial Neural Network

The leaming process of the ffF¥icial neural network
consists of two leaming systems: supervised leaming and
unsupervised learning. Supervised leaming is a learning
process which needs a teacher or something which have
knowledge of the environment through the representation of
input and output sample. The network paramdfF) changes
based on the training vector and the error signal between the
ANN output and the expected output. This repeated process is
carried out in order for the ANN to have knowledge similar to
its teacher, or the reference input-output data. This explains
that the ANN is trained to map a cluster of input-output
samples with high accuracy. On the classification of a
landslide area based on reference data previously obtained, the
learning process is said to be supervised learning [13].

The supervised learning process has input data that will be
trained by the network in the form of a pair of input and target.
Thus, the desired value is obtained. The data pair will be
treated as a teacher in the training process to train the network
with the best form. In each training session, the network will
produce output based on the input. The gap between output
and the target output is the error that often happens. One of the
networks that often used in supervised leaming is the back
propagation. [15].

F. Back propagation .
1

This propagation training minimized the error between the
targeted output and the ?nlal output from the actual output
from the network. This algorithm i1s a multilayered neural
network which consists of the input layer, hidden layer, and
output layer. The process happened in this layer by inserting
the input and multiplies it with tl'nlppmpriale value, using the
non-linear transfer function. The end of this training is that the
neuron system provides a model or reference that can be used
to predict the value of the new target based on the input
provided [ 14].

The more hidden layer used. the easier for the complex
problem being inputted and the trained data target to be solved
compared to the single screen. The output obtained from this
training will have a lower level of error. However, the training
process with may hidden layer will provide complex learning
and often takes a long time with much iteration to obtain the
expected result [15].

II.  RESEARCH METHOD

The materials used in this study are 91 images consist of
80 image training and 11 test images. The image processing
stage used in this stage is the image acquisition stage,
processing, using the image segmentation, image extraction,
characteristic extraction, and identification stage (training and
testing). and analysis.

Preprocessing on  the image uses thresholding
segmentation and followed by the extraction of shape and
color characteristics to obtain the metric, eccentricity, hue,
saturation, and value.

The wvalue obtained from the preprocessing then
implemented on these two algorithms. Further, analysis based
on the accuracy produced by these two algorithms.

The stages in this research can be described as follow:

Acquisition

v

Image segmentation

v

Characteristics extraction

v

I[dentification (training and testing)

v

Analysis of the accuracy

Figure 1. Research Stage
IV. RESULTS anD DISCUSSION

A Image Segmentation Result

The result of this image segmentation through thresholding
method in MATLAB programming the result is presented in
Figure 2 below

e

Figure 2. Image Segmentation Process
(a) RGB Image; (b) grayscale Image:(c) thresholding result;
(d) complement result

B. The result of Characteristics Extraction

To obtain the metric and eccentricity value are extracted
through shape characteristics extraction, whereas to obtain the
hue, saturation, and wvalue are carried through color




characteristics extraction. The sample of several results of the
extraction of characteristics of the herbal plant image is
presented in Table I

TABLE L. SAMPLE OF THE CHARACTERISTICS EXTRACTION

D. Testing process using the k-means

From the clustering above, the testing process was carried
out using 11 testing images. The result of this test is presented
in Table II below.

TABLE IL. THE RESULT OF HERBAL PLANT IDENTIFICATION ON THE TESTING

i Type of Characteristics

No
Plant Metric | eccentricity Hue saturation | value
akar

1 . 0.1754 0.9100 0.1502 0.2774 0.6826
kucing
awar-

2 0.1673 0.5727 0.1435 0.1909 0.7900
awar
bambu 0.2997

3 0.1208 0.6800 0.1516 0.7029
kuning

0.5688
4 | bandotan 0.8946 0.1176 0.2522 0.7725
0.0820
5 begonia | 0.5942 0.8053 0.2299 0.7835

C. Clustering process based on k-means

All five of this extraction characteristics result is used as
the input value in the k-means clustering algorithm. Out of 80
plant images available, the number of clusters used to identify

the h@EB! plants is 61. The clustering types of herbal plants

PROCESS USING THE K-MEANS CLUSTERING

No Input cluster Output cluster
1 Akar kucing i
nyawa
2 Awar-awar Tapa lengkuas
3 Begonia Begonia merah
4 Ceplukan Temulawak
5 Jarak tintir jarak tintir
6 Kananga Labu kuning
7 Klayn garmga Tutup merah
8 Labu kuning Tapa meniran
9 Tayuman Begonia
10 Tembelekan tembelekan
11 Temulawak temulawak

using the k-means clustering algorithm are shown in Figure 3.

e o D:\master\PENELITIAN\ 2018\ LA}
Load Folder Dataset B Nema G P
Kmeans Klustering 6 [Tape kusyt py taza bueyt
4 Tase emorstrus pg wprg
. 65 Taga etgheas oy taza ler ey
Reset 6 Taza maysns 1 pg taza ebn
6] Taza mayens 2pg tBIa May IO
63 [Tapa menran py sk bty
6 Taza patkankets pj peoays
0 Tase sambdots pj tage samtdots:
Akurasi Pelatihan 71 [Taze semburgeyaws py  cabhas lebs
T2 [Tage tembeietan 1 pg menrsn
Jumlah Data Total 80 n :ﬂ' tembelekan 250 tas lemDekan
74 [Tayuras 1 pj tage menran
jumlah Data Benar 0 79 Tembewian 1 g9 teTDeietan
Jumlah Data Salah 41 1 _[Femdvwst 1 by e
T [Teriipy A8 $aTutG Ty
Akurasi 40.75% 7 Tenips [
79 Tussp mersh 1 pg taza bangle
(& Mammerah2py e

Figure 3. The interface of the herbal plant clustering using the k-means

In Figure 3, the sequence of different clusters in one type

of herbal plant. Out of 80 images, only 39 images that were
correctly identified, and the obtained accuracy value was
48.75%. This showed that the k-means clustering algorithm
could not properly identify the plant image.

In table II above, it is clear that out of 11 tested images, there
are only three images that are correctly identified. Hence the

accuracy produced in the system in this testing process is
number of correctly identif ied images

A t(%) = 1009
B REEAN) Number of tested images & 5
- 100%
=—x
11
= 27.27%

E. Training process with the artificial neural network

Artificial neural network algorithm is implemented to
identify types of herbal plant based on five inputted values
from the characteristics E&raction. The identification process
is conducted using the back propagation of artificial neural
network algorithm with the architecture as shown in Figure 4
below:

Forward Propagation

Hidden
Layer

Metric

Ececentricity
Jenis
tanaman
Hue obat
Saturation
Value
bias




Figure 4. The architecture of back propagation artificial neural network for

hcrhaﬁlamls

The artificial neural network used consists of three layers:
an input layer, one hidden layer, and one output layer. The
training process used Sigmoid Binary activation function on a
hidden layer and Levenberg-Marquardt function process.

When the values from the result of the extracted image are
obtained. the next process is the image training process. This
training process serves to seek the best and most appropnate
parameters and values for each layer that would be used in the
testing process. The parameters trained are as follow

e Learning = 0.10

e Maximum iteration = 1000

e  Error tolerance standard = 10-6

e  Activation function = Sigmoid binary

e  Number of trained data = 80

The artificial neural network training process is carried out
by variating the number of the neuron on the hidden layer as
shown in Figure 5 and several trial result of the training
process is shown in Table III.
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Figure 5. interface of the herbal plant training with the artificial neural
network

TABLE III. THE RESULT OF THE NETWORK TRAINING USING PARAMETERS
VARIATION

3 80 1 305 100
5 90 1 242 100
1 100 1 370 100

In Table III, 1t 1s clear the architecture that provides the
highest accuracy and the least accuracy is the architecture with
60 neurons on the hidden layer. This architecture was then used
to transfer the input value into the output value on system
testing process. The output of this artificial neural network
algorithm showed better clustering result.

F. Testing process using the artificial neural network

The testing is carried out using 11 testing images, and the
result is shown in Table IV below:

TABLE IV. THE RESULT OF HERBAL PLANT IDENTIFICATION ON ARTIFICIAL
NEURAL NETWORK TESTING SYSTEM

Number of neurons
Number of accuracy

Input Hidden Output 5 %)
later Layer Layer

5 10 1 1000 14.28

3 20 1 1000 4285

5 30 1 1000 48.35

3 40 1 227 100

5 50 1 219 100

3 60 1 143 100

5 70 1 327 100

No Input cluster OQutput cluster
1 Akar kucing Awar-awar
2 Awar-awar MAwar-awar
3 Begonia Begonia
4 Ceplukan Ceplukan
5 Jarak tintir Jeruk nipis
6 Kananga Kayu jawa
7 Klayu garuga Klayu garuga
8 Labu kuning Laping kubu
g Tayuman Tayuman
10 Tembelekan Temulawak
11 Temulawak Temulawak

In table IV above, it is clear that out of 11 images, there is
six correctly identified image. Hence the accuracy of the
system 1n this testing process is

number of correctly identified images

A ’ =
PeaEr ) number of tested images

—6 100
_llx %

= 54.54%

Based on the implementation of these two algorithms,
artificial neural network algorithm showed better accuracy than
the k-means clustering algorithm. The artificial neural network
algorithm accuracy level was 54.54%, while the k-means
accuracy was only 27.27%.

This high result by artificial neural network algorithm is
due to this algorithm that works under supervision or through
the training process. Hence, there is a leaming process that
should be done to recognize each type/cluster of the herbal
plant. Whereas the k-means algorithm did not undergo this
process (unsupervised).

Another thing to be highlighted in this research is that the
accuracy for both of this algorithm was still very low (54.54%

x 1009




and 27.27%). This was due to the number of images available
for each plant is limited (mostly, one plant only has one image
compared to a large number of plants type (61 types of plants).

V.CONCLUSION

The stage of image processing carried out Is image
segmentation, characteristics extraction, and identification. The
segmentation process is carried out using the thresholding
method to create a binary image which represents the object in
white color and represent the background in black color. The
characteristic extraction is based on the shape and color
analysis. The shape analysis is based on the metric value and
eccentricity, whereas the color analysis is based on the
saturation, hue, and value. These five extracted characteristics
is used as an input value in the identification process.
Identification process is carried out using two algorithms, k-
means clustering algorithm and artificial neural network
algorithm with back propagation. The clustering process uses
80 images whereas the testing process uses 11 images. The
accuracy of training using the k-means clustering algorithm is
48.75% and during the testing process, the accuracy is only
27.27%. in artificial neural network algorithm, the accuracy
during the training process is 100%, and the accuracy during
testing process is 54.54%. This result showed that the
clustering of the herbal plant using the artificial neural network
system 1s better than the k-means clustering algorithm,
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