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In [2,8] the authors proposed a semi-supervise learning in the form of Generative Adversarial Networks to classify 
images and is used only for training the discriminator. In [3,11] the authors have proposed a system which follows 
Euclide and distance clustering technique is used to find the area of leaf, disease affected parts and classify the leaf 
image. In [4,7] the authors proposed a system for identification and classification of diseases in cotton leaf based on 
pattern recognitionusing image segmentation and adaptive neuro – fuzzy inference system. In [5, 9] the authors 
proposed a system to segmentthe defects by using clustering algorithm. The image was segmented as number of 
clusters out of those one or more clusters were found to have only infected areas. In this research, squared Euclide 
an distance was utilized for the K-means clustering scheme. 
 

III. RESEARCH WORK 

 
Figure1.Data Flow Diagram 

 

The above mentioned works use different machinelearning algorithms for disease classification but the accuracy of 
prediction was about 70-80%.The proposed model of Convolutional Neural Network consist of two convolutional 
layers followed by pooling layer each which uses the proposed activation function and the system accuracy is 
increased upto analysis of the model it is found that the system accuracy and performance has been improved. The 
new proposed function is seen in Figure 2, andthe equation (6) represents the mathematical function proposed, 
95%. The proposed work uses unsupervised learning forextracting features and pattern on its own. The above 
papers uses linear classifiers like SVM,ANN whereas CNN uses existing non – linear activationfunctions for 
classification. Figure 1 represents the work flow of the proposed system. The input imagefrom the dataset is pre – 
processed and thefeaturesare extracted using convolutional layer with proposednew activation function. Then the 
model is trainedwith the dataset. The test is used to find the accuracyand loss of model. The model uses flatten layer, 
fully connected layer and proposed activation function to classify the images. K–Means clustering algorithm is used 
to find the area affected for fertilizer optimization. And the same was implemented using Raspberry pi and OpenCV 
A. Convolution Layer 
Features from the image are extracted using small squares of input data to learn the features and relationship 
among pixels through this layer. This can be achieved by convolving the input image matrix with the filter matrix. 

 
 
 
 
 
 
 
 
 
 
 

Figure2. Proposed Activation Function  
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The figure 8 shows the input and clustered output image with the part of disease affected when the CNN algorithm is 
implemented in Raspberry Pi. And also the output terminal of disease detection with a message display as 
“ANTHARASIS BACTERIAL compared to the existing activation functions. From equations (13) and (14) the 
sensitivity and specificity can be calculated as, Figure 9 shows the comparison of existing activation function with 
the proposed activation function based on accuracy. And it can be inferred that the new activation function has the 
maximum accuracy of 95 % compared to the existing activation functions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Activation Function vs Accuracy 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure10.Activation Function vs Prediction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure11.Optimizer vs Execution time 
Figure 10 shows the comparison of existing activation function with the proposed activation function based on 
sensitivity and specificity.  
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And it can be inferred that the new activation function has the maximum sensitivity and specificity of 81% As the 
sensitivity and specificity increases the prediction accuracy increases and is found to be 95%.Optimizer are used to 
reduce the training andvalidating time of the model. The figure 9 shows the comparison of various optimizers and 
their execution time. And it can be inferred that ‘Adam’ and ‘Adamax’ optimizers are more efficient compared 
toother optimizers with a minimum execution rate of 12 seconds when implemented without optimizer and 8 
seconds when the algorithm mis executed with optimizer function. 
 

CONCLUSION 
The convolutional Neural Network model was implemented in Tensor Flow back end system to classify the plant 
diseases. The same was implemented for real time data using Raspberry Pi inOpen CV. The most commonly used 
optimizers and activation functions were analyzed. It can be inferredthat the proposed function optimizes the 
system with greater accuracy of 95%.The parameters like Sensitivity, Specificity were calculated. It is inferred that 
specificity and sensitivity are more than 80%. The ‘Adam’ and ‘Adamax’ optimizers show better optimization 
compared to other functions. The K-means clustering algorithm was implemented in MATLAB to calculate the 
affected areapercentageand the optimized amount of fertilizer is suggested toimprove the crop yield. Further an 
android app can be developed for this application. 
 

RESULTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 12. 
GUI INTERFACE 
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FUTURE WORK 

In India Farmers welfare department wants to automate the detecting of Diseases from eligibility process (real 
time). Many efforts from both local and state government are done in order to understand and predict leaf diseases 
of plants. In order to optimize the Artificial Intelligence environment, the prediction system was implemented. With 
the advancement of IoT infrastructures, big data technologies, and machine learning techniques, real-time monitor 
and evaluation is desirable for future smart cities. For future work, the commonalities between nearby Rural areas. 
Which may provide a further boosting for the prediction can be considered. This work can be extended by 
considering data changes over time for real-time data collection. This can be achieved by building online models 
that adapt automatically to changes in health care. Also, more data can be seasonality. 
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