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Abstract: Today agricultural resources are getting to be 
plainly scarcer and subsequently more profitable. In 
conjunction with the populace development over a 
century ago, the requirement for finding new, more 
effective and economical strategies for agrarian 
development and paddy cultivation resulted to be more 
indispensible. To encourage this procedure, we are 
outlining, a Sensor based Mobile App framework for 
accuracy agribusiness which furnishes agriculturists with 
valuable information about the paddy yield and its 
condition. Our framework intends to make development 
more productive as the agriculturist can settle on better 
educated choices and subsequently spare time and assets. 

Keywords: Deep CNN, SVM, Paddy crop, Wireless 
Sensor. 

1. Introduction 

Applying wireless sensor network for monitoring paddy 
crop and pest identification is needed nowadays. Joining 
the sensor data alongside with Mobile application, 
benefit farmers to abuse their insight in a proficient path 
with a specific end goal to extricate the best outcomes 
from their paddy crop development. Our System 
provides a Mobile App which aggregates the ML 
algorithms for disease identification in the paddy crops. 
The framework can scale in view of every farmers 
requests and the subsequent gathering of data may speak 
to an important asset for future. 
 
The Major objectives of the research are: 
 

• To construct a database to store paddy disease 
information. 

• To find out the affected disease based on disease 
infected crop images using deep CNN & SVM 
classifier. 

• To build a database for paddy disease syndromes 
and treatment possibilities. 
 

The rest of the paper is organized as follows: 
 

1. Section II introduces the previous methodologies for 
disease identification in paddy crops. 

2. Section III briefs the system model of the proposed 
smart disease prediction & identification in paddy 
crops. 

3. Section IV outlines how the database is developed 
for storing the available paddy crop disease 
management information. 

4. Section V describes the implementation of the 
proposed system and the accuracy of the proposed 
methodology. 

2. Literature Survey 

Anami and Savakar et al, [1] have exhibited a neural 
system way to deal with distinguish impact of infections 
on mass grain picture testing. Various consumer grains, 
to be specific, green gram, groundnut, jowar, rice, and 
wheat are considered for detection and testing. The 
shading and surface highlights removed from test 
pictures are given as contribution to a neural system 
classifier. 

Vibhute and Bhode et al., [2] have proposed an overview 
on a distinct image processing systems connected in 
agrarian applications. Concentrate has been on systems 
like remote detecting, hyper-otherworldly imaging, 
fluffy rationale, neural system, hereditary calculation, 
wavelet, PCA, and so on. The significance of image 
analysis methods in programmed arranging of organic 
products, weed discovery has additionally been 
deliberated. 

Prasad et al., [10] have analyzed image processing 
algorithms to distinguish various crop diseases. The 
suggested imaging framework comprises of ailment spot 
recognition utilizing histogram based division, highlight 
extraction of Gabor wavelet change (GWT), and 
characterization by SVM classifiers.  

Landge et al., [3] have developed a framework to 
recognize maize disease using image processing. 
Shading highlights are separated from illness indications, 
to be specific, stem borer and dark colored stripe fleece 
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buildup found on maize. An Artificial Neural Network 
classifier is created for grouping of ailment 
classification. 

Barbedo [4] has completed an overview on disease 
classification in plant crops using image recognition 
techniques. These strategies are anticipated to be 
valuable for scientists giving far reaching diagram of 
vegetable pathology and programmed discovery of plant 
ailments utilizing design acknowledgment systems. 

Rathod et al., [5] have discussed different machine 
learning methods for disease detection of plant leaf 
anomalies. The systems utilized plant image disease 
classification, boundary division, feature extraction, 
which give quick and exact discovery of plant leaf 
infection have been engaged. 

Bauer et al. [6], and Pachecho et al. [7], have suggested 
image analyzing strategies for classification of plant leaf 
anomalies. The high determination multi-unearthly 
stereo pictures of solid leaves and contaminated with the 
leaf spot pathogens, in particular, cercospora beticola 
and uromyces betae on sugar beet are deliberated for the 
investigation. The arrangement of infection write is 
performed utilizing k-NN and a Bayes classifier utilizing 
Gaussian blend models.  

Sungkur et al., [8] have depicted the plan and execution 
of a robotized framework to perceive diseased regions 
on leaves of sugarcane. To perceive malady spots 
display on leaves of sugarcane, a few descriptors, in 
particular, perspective proportion, flightiness, circularity, 
and minute’s examination have been tried.  

Cui et al., [9] have proposed image analysis techniques 
for measuring rust sickness found on soybean leaves. 
Division of contaminated territories from multi-phantom 
pictures of soybean plant leaves is finished utilizing 
quick manual edge setting strategy in light of HSI 
shading model. 

Auzi Asfarian et.al., [11], has tried to recognize the four 
critical paddy infections in Indonesia to be particular leaf 
impact, darker spot, bacterial leaf curse and tungro. 
Fractal descriptors are used to dismember the piece of 
the wounds. 

Kholis Majid et.al., [12], have designed a convenient 
application for paddy plant disease with recognizable 
proof structure using fluffy entropy and Probabilistic 
neural framework classifier that continues running on 
Android adaptable's working system. It incorporates for 
sorts of ailments specifically darker spot, leaf impact, 
tungro and bacterial leaf curse. 
 

S.A. Ramesh Kumar et al., [14] discussed various data 
mining techniques for paddy crop disease prediction and 
classification. 
 
In summary, various image processing techniques have 
been proposed for plant disease detection. Yet none of 
them proved to be efficient for identification of all kinds 
of paddy crop disease.  We propose a smart prediction 
and detection of pest in paddy crops a sensor based 
mobile application for efficient identification and 
classification of various diseases. 

3. Proposed System Model 

The proposed Smart Paddy Pest Management model is 
based sensor network incorporated to a mobile 
application. The developmental approach of the 
proposed system includes two modules: 

 Disease Identification : Identification of disease 
affected 

 Disease Management: Remedial measure for 
disease 

Disease Identification is all about detecting what type of 
infection is occurred in the paddy crop. Disease 
Management is about determining the result of disease 
identification which are intimated to the farmer through 
mobile app. 
 
3.1 Disease Identification 

The disease identification process depicted in figure 1 is 
implemented with the help of mobile application. It is a 
four step process namely: 1) Image capture & selection 
2) Image zoom and crop, 3) Upload image and 4) 
Receive notification. Image capture & selection: 
Diseased affected paddy image is captured through a 
clear camera. Multiple snapshots are to be taken for 
choosing the appropriate affected area. A clear image is 
chosen such that the disease affected areas are clearly 
visible. In case of same crop problem, choose images 
from the database which was created earlier; Image 
Zoom and crop: Choose the best portion of the disease 
affected image and crop it; Upload Image: Cropped 
image is to be uploaded in the remote server using the 
mobile app; Receive notification: Once image has been 
uploaded in the remote server, pattern matching is 
performed with the available datasets using pattern 
matching algorithm, and the precaution is send to the 
farmer via mobile app by the expert. 
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Figure 1: Disease Identification Model 

3.2 Disease Identification Algorithm 

For detecting various paddy crop diseases of Nematode, 
Blast, Smut, Spots the image processing techniques 
namely image acquisition, image segmentation, pre-
processing feature extraction and classification of image 
are introduced. 

A. Image acquisition 

Diseased affected paddy image is captured through a 
clear camera. To find the exact disease affected, the 
RGB color of the cropped image is must be clearly 
visible as shown in figure 2. This is achieved with the 
help of a high end mobile camera. These images are 
stored in either of process able image extension in the 
database. 

 
 

 
 
 
 

 
Figure 2: RGB color image of Blast disease in paddy 

crop 
 

B. Image preprocessing 
 

The basic idea of the procedure is to upgrade the picture 
information and enhance the image properties. Image 
pre-processing is basic for showing, putting away and 
transmission off picture. It brings about image 
improvement in paddy leaf picture using RGB shading 
position as shown in figure 3. 

 
 

 
 
 
 
 

 
 
 
 
 
 

Figure 3: Pre-processing of Brown spots paddy disease 
image 

 
C. Image segmentation 

 
The image quality is affected by the intensity of camera, 
flash, external environment factors such as ambient light, 
frequency distortion etc. These factors act as noise in 
images. They can be removed by using the deep 
convolutional neural network CNN algorithm. The deep 
convolutional network algorithm is used for noise 
reduction process of disease identification in paddy 
crops. Using CNN provides the agriculturalist has an 
advantage of detecting pests at early stages simply by 
exploring the complex features through mobile 
application. CNNs are adopted for disease identification 
in paddy because of their highly automated feature 
learning techniques from the processed paddy images. 
Low level paddy crop disease images can also be 
identified using deep learning architectures. In the 
whole, for pattern recognition in paddy crop images, the 
best classifications method is deep learning.  
 
Deep-CNN architecture proposed by Zaho et al., [18] is 
a featured method designed for deep learning of image 
features. It constitutes a layer based convolutional-
deconvolutional model designed for deep learning of 
image features with Symmetric Skip Connections (SSC) 
between alternating convolutional-deconvolutional 
layers.  
 
The Continual linear and non-linear functions constitute 
the deep CNN. The linear functions are specifically 
expressed by convolution operations and the non-linear 
function expresses the complex operations. The 
convolution layer understands the local property of the 
paddy crop images, and induces complex feature 
representations of paddy diseases. The deeper the model 
becomes, the greater the abstraction of paddy crop 
disease images.  
 

Enhanced	Input	 Preprocesse
d
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The basic form of the deep CNN productivity y is 
expressed as  
 

, 	 . . . . 	 	(1) 
 
where x is the input, y is the output, Ci is the 
convolution matrix of the i-th layer, Zi is the bias of the 
i-th convolution layer, fi is a nonlinear function, and  is 
the set of all tunable parameters including Ci and Zi .  
 
The objective of the deep CNN is to treasure an 
optimum parameter set  with M input images to 
minimize the noising: 
 
X M m=1 D (ym, F( , xm))   (2)  
 
In this equation, xm and ym denote the m-th input and 
output, respectively. Here, L typically denotes the image 
de-noising parameter such as Euclidean distance in 
regression. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 4: Deep CNN image denoising 
 

D. Feature extraction 
 
The paddy leaf disease consists of different lesion shape 
and lesion color because of several types of disease such 
as Nematode, Blast, Smut, and Spots. Features such as 
shape, color play a major role in disease identification. 
Shape can be identified by measuring the breadth and 
height of the paddy diseased image to measure the object 
pixel count. The pixels are then used to distinguish RGB 
values for calculating the Grey-Level Co-occurrence 
Matrix (GLCM).  

The method proposed by Pujari J D et. al [17] is adopted 
in the extraction of RGB features. The foremost step is 
the separation of RGB components from the original 
colored images. The next step is the computation of 
mean, standard deviation, variance, and skewness from 

the separated RGB components using the following 
Equations (3) to (6). 

Mean	∞ 	 	∑ z 	 	
	 ⋯ 	

  (3) 

Here P - Total number of Pixels 

Z  – ith pixel value   

Standard deviation õ = 	∑ z 	∞  (4) 

Variance = õ * õ    (5) 

Skewness Š =  
	∑ 	

	∑
   (6) 

The GLCM P, de (a, b) represents a matrix of relative 
frequencies describing how frequency pair of gray levels 
(i, j) appear in the window separated by a given distance 
d= (da, db). The following mathematical representation 
is used for determining the complex text features of 
paddy leaf diseased images [16]. 

Energy = ∑ ∑ P d a, b   (7) 

Entropy= 	∑ P a, b log P a, b,   (8) 

Homogeneity = ∑ ∑ ,

| |
  (9) 

Maximum Probability = max (P(a,b))  (10) 

Minimum Probability = min (P(a,b))  (11) 

 
Range = Max 	Min    (12) 
 
Contrast = ∑ m ∑ Pd a, b| |   (13) 
 

Inverse Difference Moment = ∑
,

| |, ;  (14) 

 
The diversity among sample images is conceded out in 
the modest way, computing average levels of gray value 
within the matrix. The calculated gray level is based on 
transformation with respect to range level in the image 
matrix. The basic co-occurrence features such as mean, 
variance, and range are used for feature extraction and 
are defined in the Equations (7) to (14). 
 
E. Image classification 
 
Several classification methodologies like Bayesian, 
artificial neural network [ANN], fuzzy classification, 
Random forest, SVM, are preceded. Among these, SVM 
classifier will be beneficial to classify paddy crop 

Filtered	
image	

Input	
Image	

Enhanced	
Image	

Deep	CNN	
result
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disease since it uses image features (color, boundary, 
and shape, spot) and Grey-Level Co-occurrence for 
disease identification.  
 
A support vector machine (SVM) [13] is used to identify 
paddy crop disease affected based on plant stem and leaf 
examination.  
 
In the classification process, the paddy disease dataset is 
categorized into two sets, one to be training dataset and 
other the testing dataset. The training dataset is analyzed 
using deep CNN to extract its features and 
characteristics for comparison with the testing dataset. 
The testing dataset is a set of data whose features are to 
be analyzed and the diseases is to be classified. The 
SVM classifier performs analysis on the testing dataset 
and classifies based on the comparison with the training 
dataset. 
 
Support Vector Machine is utilized to develop the ideal 
isolating hyper plane for different paddy crop disease 
structures. For distinguishing an infection, paddy plant 
ailments highlights are extricated utilizing SIFT from the 
info pictures for the three sickness classes. In the 
preparation stage, seven dimensional component vectors 
are removed from each unhealthy picture and is given as 
contribution to the SVM classifiers. The seven highlights 
are x position, y position, scale(sub-level), size of 
highlight on picture, edge hail, edge introduction, ebb 
and flow of reaction through scale space. For preparing, 
seven highlights for every maladies are separated, 
however number of key point shifts and it relies upon the 
picture many-sided quality.  
 
For classification, seven infection highlights nourished 
into the SVM demonstrate and the separation between 
each of the element vectors and the SVM hyper plane is 
determined. The normal separation is computed for each 
model. The normal separation gives preferred come 
about over utilizing separation for each component 
vector. 
 

4. Paddy Disease Database Model 

Paddy crops are pattered with pests from historical 
period. Under changing natural condition and aimless 
compound application to the paddy edit as a rule, the 
pests have additionally created protection. The 
agriculturists should be familiar with the paddy pest, 
harm indication caused by them and administration 
alternatives to maintain a good paddy yield. Here we 
have endeavored to concentrate on the causative living 
being, time and phase of assault, assault manifestations 

and diverse administration alternatives as non-substance 
and synthetic treatment. 

Database creation is the most basic and tedious 
undertaking in paddy crop disease administration. On the 
premise of a vigilant examination of the contemporary 
resources, including distributed and unpublished writing, 
of crop diseases and populace flow of specialists' 
conclusions, applicable data for the paddy crop 
infections was gathered from various sources [15] and 
recorded in Table 1. These samples datasets are stored in 
remote server for pattern matching. 

Table.1: Disease of Rice – Sample Dataset 

Common 
Name 

Scientific 
Name 

Image Description Remedy 

Blast 
 

Pyricularia 
grisea 

 

Black variations 
are seen in plant 
and they begin 
to break. 

Seeds are to 
be treated 
with Vitavax 
power with a 
volume of 
2g. 

Brown 
spot  

Bipolaris 
oryzae 

 

Dark reddish 
margins are 
formed in 
plants 
leading to 
blackening of 
seeds. 

Seeds are to 
be treated 
with 
Vitavax 
power with 
a volume of 
2g. 

Bacterial 
leaf blight 

(BLB)  

Xanthomo
nas 

campestris 
pv. oryzae 

 

Yellow color 
legions 
appear on 
leaf 

Seeds are to 
be treated 
with 
plantomyci
n 10g  

Sheath 
blight  

Rhizoctoni
a solani 

 

Yellow color 
legions 
appear on 
lower leaves. 

Seeds are to 
be treated 
with 
Pseudomon
as 
fluorescens 
@ 10g/kg 
of seed.

False smut 
Ustilaginoi
dea virens 

 

Yellow 
colored 
grains are 
developed. 

Seeds are to 
be treated 
with 
carbendazi
m @ 1.5g. 

Udbatta 
disease  

Ephelis 
oryzae 

 

Grayish-
white colored 
grains appear 

Seeds are to 
be treated 
with 
benlate @ 
2.5g. 
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Root knot 
nematode 

 

Meloidogy
ne 

graminicol
a 

 

Orange color 
leaves are 
formed. Galls 
appear on 
roots. 

Treat the 
nursery soil 
with 
carbofuran 
3G @ 33 
kg/ha 

White tip 
nematode 

 

Aphelench
oides 

besseyi 

 

Leaf tip 
transformed 
to pale 
yellow color 
and gets 
blackened 
finally. 

Apply 
carbofuran 
3G @ 33 
kg/ha in 
nematode. 

 

5. Experimentation and Results 
 
For detection of paddy plant diseases, categorically 200 
infection influenced test images are identified and 
applied to training set. Deep CNN is used to denoise the 
diseased image datasets categorically based on relevant 
features.  In view of number of iterations, training period 
and false caution rate differed for different diseases 
images which were given to the classifier. In chosen 250 
images, 50 denoised images are to train with the deep 
CNN and SVM classifier; remaining 200 images are 
used for testing The different paddy plant disease images 
considered are Blast, Brown spot, Bacterial leaf blight 
(BLB), Sheath blight, False smut, Root knot nematode 
and White tip nematode. The experimental isolation of 
pattern spot in paddy crops for diseases such as brown 
spot, leaf blast and sheath blight is shown in the figure 5, 
figure 6 and figure 7.  

 

Figure 5: Blast disease spot 

 

 

Figure 6: Brown spot 

 

 

Figure 7: Sheath Roth spot 

The accuracy % of classification of paddy crop diseased 
images is defined as the ratio of acceptably identified 
images in testing dataset to the total number of images in 
testing dataset and is given in the Equation (15). The 
process images classification using SVM for paddy crop 
diseases identification is given in the Algorithm 1. 

Accuracy % =  

	 	 	 	 	 	

	 	 	 	 	 	
∗ 100	(15) 
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Algorithm: Paddy crop disease classification using deep 
CNN & SVM classifier 

Input: Paddy crop colored diseased images 

Output: Classified diseased images & Preventive 
Measures. 

Step 1: Start 
Step 2: Train the 200 selected images with deep CNN & 

SVM and obtain the features for pattern 
matching. 

Step 3: Select the colored image of a specific disease 
from testing database. 

Step 4: Crop multiple diseased spot from the image and 
choose the ideal one. 

Step 5: Apply deep CNN algorithm for images de-
noising 

Step 6: Apply color and texture feature extraction  
Step 7: Train the color and texture feature with SVM 

classifier 
Step 8: Determine and classify the images using deep 

CNN & SVM 
Step 9: Highlight the disease affected and remedial 

measures 
Step 10: Stop. 
 

 
Figure 8: (a) Input image; (b) Filtered image; (c) 

Threshold image; (d) Boundary detection; 
(e) False smut level of infection; (f) Remedial cure for 

false smut disease 
 
The experimental results for false smut is shown in 
Figure 8: (a) Input image; (b) Filtered image; (c) 
Threshold image; (d) Boundary detection ; (e) 
False smut level of infection; (f) Remedial cure for false 

smut disease; Table 4: False smut infection features 
extracted from infected spot.  

Among the 200 diseased images, number of truly 
detected disease images for Blast, Brown spot, Bacterial 
leaf blight (BLB), Sheath blight, false smut, Root knot 
nematode and White tip diseased identified were only 
175 under various category. The detection success rate 
for considered paddy crop disease affected images is 
87.50%. 

The proposed methodology (Deep CNN & SVM 
classifier) is compared with the previous approach which 
was implemented by combining k-means & fuzzy logic 
classifier and KNN & SVM classifier. It is found that the 
proposed methodology has evidenced to achieve 
improved classification as shown in table 5 and figure 
10. 

Table 5: Classification accuracy for paddy diseases 

Type of 
disease 

Accuracy % 

K-mean & 
Fuzzy logic 

KNN & SVM 
classifier 

Deep CNN & 
SVM 

classifier 
Blast 80 84 92

Brown spot 80 84 88
Bacterial leaf 
blight (BLB) 76 84 92
Sheath blight 76 80 88

False smut 72 80 84
Udbatta disease 72 76 80

Root knot 
nematode 80 88 92
White tip 
nematode 76 80 84

 

 

Figure 9: Paddy disease detection 

 

6. Conclusion & Future Work 
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The drastic environment change urges the need of 
devising new methodology for agriculture i.e. paddy 
crop plantation. In this paper, we proposed a new mobile 
app based on ML algorithms for defining diseases 
identification and classification in paddy crops. The deep 
CNN is used for denoising images and the SVM 
classification is used for disease classification. The work 
major concentrates on paddy crop disease such as Blast, 
Brown spot, Bacterial leaf blight (BLB), Sheath blight, 
false smut, Root knot nematode and White tip nematode. 
In the selected 250 images, 50 denoised images are 
trained with the deep CNN and SVM classifier and their 
features are taken for pattern matching; remaining 200 
images are used for testing. The proposed methodology 
(Deep CNN & SVM classifier) is compared with the 
previous approaches which were implemented by 
combining k-means & fuzzy logic classifier and KNN & 
SVM classifier. It is found that the proposed 
methodology has evidenced to achieve improved 
classification with an accuracy of 87.50 %. The research 
work can further extended to reduce the false 
classification by using other classifiers for feature 
extraction among the various paddy crop diseases. 
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