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KANKAMON PHOOKRONGHIN : DESIGN AND DEVELOPMENT OF
HYBRID NEURAL NETWORK BASED ON 2 LEVEL SIMPLIFIED
FUZZY ADAPTIVE RESONANCE THEORY MAP AND
CONVOLUTIONAL NEURAL NETWORK FOR GRAPE LEAF DISEASE
DIAGNOSIS FROM COLOR IMAGERY. THESIS ADVISOR : ASSOC.

PROF. ARTHIT SRIKEAW, Ph.D., 135 PP.

PLANT LEAF DISEASE DIAGNOSIS/2 LEVEL SIMPLIFIED FUZZY ARTMAP/

CONVOLUTIONAL NEURAL NETWORK

This thesis presents the design and development of a hybrid neural network
based on 2 level simplified fuzzy resonance theory and convolutional neural network
for diagnosing grape leaf disease. The architecture model of Hybrid Neural Network
is developed to learn and remember the levels of the information in the process of
recognizing occurring diseases and their stage on grape leaves. The improvement of
the adaptive vigilance parameter values, makes each vigilance parameter value
suitable for the neural network weight of each data type for training and improves the
performance of the neural network. The system can continuously learn information
without restarting when a new dataset which has never been trained is fed.
The convolutional neural network model is used to improve the feature extraction
process of hybrid neural networks, in which the user does not have to choose the
parameters for testing. The distinct feature extraction model using deep learning with
a convolutional neural network can reduce the processes possibly causing operational
errors in the machine learning such as parameter selection for hybrid neural network

training, randomization of various parameters, which are time-consuming for testing



to find the dataset that suitable for training. The proposed system can efficiently
identify the types of the diseases and stages of infection by using only the images
from the Grape leaf and the results showed the accuracy of diagnosis for downy
disease, rust disease and scab disease up to 91.5%, 95% and 91% respectively from

real-life images in the actual surrounding.
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o, 2LSFAM
NWITNLADT 2LSFAM
Adaptive Vigilance
e Sunait | Blaunse m:u Sunail .
p1 p2 | My | ny | gnfies - -y gndeq o Tiimansaszy
*%) %)
0.10 | 0.10 1 1 100 - - 100 - -
0.10 | 0.10 | 10 10 100 - - 100 - -
0.10 | 0.10 | 100 | 100 100 = - 100 - -
025 | 0.25 1 1 100 - - 100 - -
025 | 025 | 10 10 100 - - 100 - -
0.25 | 0.25 | 100 | 100 100 - - 100 - -
0.50 | 0.50 1 1 100 = - 100 - -
0.50 | 0.50 | 10 10 100 = e 100 - -
0.50 | 0.50 | 100 | 100 100 = - 100 - -
0.75 | 0.75 1 1 100 y N 100 - -
0.75 | 0.75 | 10 10 100 H = 100 - -
0.75 | 0.75 | 100 | 100 100 - - 100 - -
0.90 | 0.90 1 1 100 H = 100 - -
0.90 | 090 | 10 10 100 L - 100 - -
0.90 | 0.90 | 100 | 100 100 - , 100 - -
0.70 | 0.80 1 1 100 - - 100 - -
0.70 | 0.80 | 10 10 100 - - 100 - -
0.70 | 0.80 | 100 | 100 100 - - 100 - -
0.80 | 0.90 1 1 100 - - 100 - -
0.80 | 0.90 | 10 10 100 - - 100 - -
0.80 | 0.90 | 100 | 100 100 - - 100 - -
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o, 2LSFAM
NI 2LSFAM
Adaptive Vigilance
AW X AN .
p1 p2 | my | ny, | gndes 'éu:/gmﬂ Tieanseszy gndes | Suymfian hiawirao
An 52y
%) %)
0.10 | 0.10 1 1 91.66 10 - 91.66 10 -
0.10 | 0.10 | 10 10 | 91.66 10 - 91.66 10 -
0.10 | 0.10 | 100 | 100 | 91.66 10 - 91.66 10 -
0.25 | 0.25 1 1 91.66 10 - 91.66 10 -
0251025 | 10 10 | 91.66 10 - 91.66 10 -
0.25 | 0.25 | 100 | 100 | 91.66 10 - 91.66 10 -
0.50 | 0.50 1 1 91.66 10 - 91.66 10 -
0.50 | 0.50 | 10 10 | 91.66 10 - 91.66 10 -
0.50 | 0.50 | 100 | 100 | 91.66 10 . 91.66 10 -
0.75 | 0.75 1 1 58.33 12 1,5,9,10 91.66 10 -
0751075 | 10 10 | 58.33 12 1,5,9,10 91.66 10 -
0.75 | 0.75 | 100 | 100 | 58.33 12 1,5,9,10 91.66 10 -
0.90 | 0.90 1 1 41.66 = 1,2,5,6,9,10,12 | 83.33 10,12 -
0.90 | 0.90 | 10 10 | 41.66 a 1,2,5,6,9,10,12 | 83.33 10,12 -
0.90 | 0.90 | 100 | 100 | 41.66 - 1,2,5,6,9,10,12 | 83.33 10,12 -
0.75 | 0.85 1 1 58.33 12 1,5,9,10 91.66 10 -
0751085 | 10 10 | 58.33 12 1,5,9,10 91.66 10 -
0.75 | 0.85 | 100 | 100 | 58.33 12 1,5,9,10 91.66 10 -
0.80 | 0.90 1 1 58.33 - 1,5,6,9,10 91.66 10 -
0.80 | 0.90 | 10 10 | 58.33 - 1,5,6,9,10 91.66 10 -
0.80 | 0.90 | 100 | 100 | 58.33 - 1,5,6,9,10 91.66 10 -
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- 2LSFAM
WINLADT 2LSFAM
Adaptive Vigilance
y - Y i
ot o) o ANNGNADY i’):!:!ﬂ Tiennsasey ANNYNADY au;v!wn s
(%) nila (%) Al sy
0.10 | 0.10 1 1 100 1 - 100 - -
0.10 | 0.10 | 10 10 100 1 - 100 - -
0.10 | 0.10 | 100 | 100 100 = - 100 - -
0.25 | 0.25 1 1 100 - - 100 - -
0.25 | 0.25 | 10 10 100 - - 100 - -
0.25 | 0.25 | 100 | 100 100 = - 100 - -
0.50 | 0.50 1 1 100 - . 100 - -
0.50 | 0.50 | 10 10 100 = - 100 - -
0.50 | 0.50 | 100 | 100 100 y - 100 - -
0.75 | 0.75 1 1 75 12 1,5 100 - -
0.75 [ 0.75 | 10 10 75 12 1,5 100 - -
0.75 | 0.75 | 100 | 100 75 12 L5 100 - -
0.90 | 0.90 1 1 58.33 - 1,2,5,6,12 91.66 12 -
0.90 | 0.90 | 10 10 58.33 - 1,2,5,6,12 91.66 12 -
0.90 | 0.90 | 100 | 100 58.33 - 1,2,5,6,12 91.66 12 -
0.75 | 0.85 1 1 75 12 L5 100 - -
0.75 | 0.85 | 10 10 75 12 1,5 100 - -
0.75 | 0.85 | 100 | 100 75 12 L5 100 - -
0.80 | 0.90 1 1 66.66 - 1,2,5,6 100 - -
0.80 | 0.90 | 10 10 66.66 - 1,2,5,6 100 - -
0.80 | 0.90 | 100 | 100 66.66 - 1,2,5,6 100 - -
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0 0 0 0 0 1 1 1 1 1 2 [0.5613,0.7]
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0 0 0 0 0 0 0 1 1 1 2 [0.5613, 0.567]
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