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ABSTRACT-Due to the increasing population, the 

percentage of fresh water is reducing and the amount of 

salinity is increasing so there is a huge demand to use 
these natural resources in a conservable way. One way of 

achieving this is by providing the plants with optimum 

amount of water with rich nutrients at the right time by 

supplying the aquatic effluent. The proposed system 

deals with finding the solution for improving the growth 

of the plant. The different images of the plant is captured 

and operations such as image pre-processing and image 

segmentation is done by comparing the features like 

mean, standard deviation and kurtosis to know the 

condition of the plant if, it is infected or normal. The 

amount of chlorophyll level in the processed leaf is 
identified. Two motors are used, where one motor is 

connected to the fish pond which supplies the fish 

effluent water and the other motor supplies the normal 

water according to the need of the plant. The complete 

controlling operation is processed based on the pre-

programmed operations in the AVR microcontroller. The 

system is very prominent to farmers, who find it hard to 

acquire artificial fertilizer. It is significant because this 

method is organic, eco-friendly and a sustainable type of 

farming. 
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I. INTRODUCTION 

 

Due to the increasing population the percentage 

of fresh water is reducing and the amount of salinity is 

increasing so there is a huge demand to use these natural 

resources in a conservable way. Moreover, huge usage of 

fertilizers for the growth of the plant is degrading the 

value of soil and leading to nutrition deficiency.  

Immediate steps has to be taken to improve the 

crop efficiency and use an alternate way for irrigation 

purposes and appropriate use of natural resources. 

The proposed system finds a solution to use 

aquatic effluent especially fish effluent for irrigation 

purposes and as well as acts as a organic manure 

enriching the strength of the crop. Initially image of the 

leaves is captured and the condition of those leaves are 

known through image processing. Software 

programming is embedded into the hardware for the pre- 

programmed tasks so that both motors are controlled 
accordingly by the usage of relay for transmitting and 

receiving the information converted as mechanical ON 

and OFF using electromagnet acting as a switch.  

Two DC motors are used, one is connected to 

the fishpond to supply effluent water and other is 

connected to the supply of normal water. The system 

ensures the supply of water based on the need of the 

plant. 

 

II. RELATED WORK 

 

 

Current Methods Used by the Crop Technicians 

in Sampling Insect Pests in the Paddy Fields has been 

proposed by Carino, Kenmore and Dyck [1]. This 

method employs devices for pest management with 
varying size sample which is good for comparing 

seasonal and yearly catch of insects. This method 

depends upon on insect behaviour and do not catch non 

flying insects.  

 

Detection and classification of pests from crop 

images using Support Vector Machine had been 

implemented by Preetha Rajan, Radhakrishnan.B , 

Dr.L.Padma Suresh [2]. This system proposes an 

automatic pest identification system using image 

processing techniques.  
The Colour feature uses SVM to classify the 

pest pixels and leaf pixels separately. Morphological 

operations are used to remove the unwanted elements in 

the classified image and identify whether the crop is 

affected or not. 

 

Effects of fish pond effluent and inorganic 

fertilizer on amaranthus yield and soil chemical 

properties has been identified by Ojobor, Tobih [3]. It 

explains that wastewater management in aquaculture and 

agriculture integration in arid and semi-arid regions. The 
present study aimed at investigating the possibility of 

using various types of fish culture effluents for irrigation 

and fertilization sources. It is a potentially viable method 

for improving the seedlings growth by providing them 

with a bio-fertilizer compared to a mineral fertilizer. 
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III. MATERIALS AND METHODS 

 

  

 

 

 

 

 

 

     Fig 1: Flow diagram for the proposed system 

              Increment in usage of chemical fertilizers is 

degrading the efficiency of the crop and suppressing the 

nutrient capacity of the plant so, there is a need to 

improve the growth of the plant. Many techniques have 

been employed in the identification of crop diseases and 

finding an alternative for water resources, but all these 

methods employs only to identify the type of diseases in 

plant. 

The proposed system employs the method of 

identifying the condition of the leaf and supplies the 

water according to the need of the plant. The significance 

of the present work is capturing the images of the leaves 
using web-camera. Initially the image is pre-processed 

for converting the original image to gray scale. The 

removal of noise in gray scale image is easy when 

compared to an original image. The filtered image is 

segmented to analyse the image thoroughly and finally 

the image is classified to know the condition of the plant 

whether it is affected or normal. 

The important features such as mean, standard 

deviation and kurtosis is calculated and based on the 

range it displays two conditions such as affected or 

normal. In operations threshold value is set and based on 

the threshold value it is displayed as affected less 

chlorophyll leaf and normal leaf. The chlorophyll level is 

calculated based on the range of the feature extracted. 

The details that has been displayed is embedded 

into the arduino board and the pins are connected to the 

motor operate the motor two motors accordingly. 

Threshold value decides the type of water that has to be 

supplied to the crop. As the water of the fish effluent is 
rich in nitrogen, phosphorous and potassium it can be 

used for irrigation and organic manure. Two motors used 

supplies the normal or fish effluent water accordingly.  

According to the survey, it is concluded that 

there is a efficient growth in plants on supplying fish 

effluent water. It is enriched with efficient nutrients like 

nitrogen, potassium and phosphorous. It promotes the 

good growth of the crop comparatively and ensures 

sufficient nutrient supplied to the crop 

 

a) GENERATION OF COVER IMAGE 

 

 An image is captured and chosen as a carrier 

image. 

 Original image is converted into gray scale. 

 The image is converted to the gray scale image 

because the amount of noise present is 

comparatively less. 

 Noise is added to the image to remove the noise 

that is already present in the converted gray 

scale image. 

 Noise is filtered from the image using filters. 

 Median filters remove the noise accurately than 

wiener filters. 

 The noise filtered image is known as carrier 

image. 

 Then image segmentation and image 

classification is done. 

 Features like mean, skewness, standard 
deviation, kurtosis is extracted to know the 

condition of the crop. 

 

                      

Figure 2 Original image 

                            

Figure 3 Gray scale image 

 

      

Figure 4 Noise added image 
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                    Figure 5 Filtered image 

 

b) SEGMENTATION OF IMAGE 

                  The image taken is the JPEG image. The 

image is segmented randomly after conversion into gray 

scale and image is resized accordingly and finally the 

region with high contrast is segmented separately to 

identify the affected part. 

 

 

Figure 6 Segmented image 

c) IMAGE CLASSIFICATION 

                 The image is classified based on the features 

such as mean, standard deviation and kurtosis have been 

compared and based on the range of these features the 

condition of the leaf is known. The range of features 

varies for each leaf accordingly. 

 

Figure 6 Feature extraction 1 

 

`Figure 7 feature extraction 2 

Based on the result obtained the motor is operated 

accordingly 

IV. RESULT 

 

                 The real leaf image is captured and operations 

such as processing, segmentation and classification is 

done and based the feature extraction such as mean, 

standard deviation range the condition of leaf is 

displayed in the output. The range depends upon the type 

of leaf that has been processed. 

  

              Figure 8 Screenshot of affected leaf               
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           Figure 9 Screenshot of normal leaf 

 

Figure 10 Proposed system 

The designed system will either indicate 

whether the crop is affected or normal to analyse the 

need of the plant. The pre-programmed operations is 

performed based on the details enclosed. The developed 

system helps to improve the growth of the plant, and also 
finds an alternative way to overcome the irrigation 

problem. The newly proposed system corrects the 

disadvantages of the existing system which is useful in 

finding the solution for irrigation. The system employs 

the organic methods through aquaculture which helps in 

supplying water and organic manure which is rich in 

nitrogen in the form of ammonia and a variety of 

nutrients such as phosphorous and potassium.  

Automatically the water and manure is supplied to the 

crop according to the need of the water by the motors 

connected to the fish pond accordingly. Survey was done 
by growing the tomato plant to ensure the efficient 

growth of the plant by the supply of fish effluent. 

 

 

 

 

V. CONCLUSION 

 

The performance of the system includes the 

effective use of hardware and software to enable the 

improvising techniques. The system helps in identifying 
accurate measurement of features that is categorizing the 

difference between the condition of the plant. It also 

ensures the sustainable type of farming as it does not 

harm any of the natural resources.. It is an organic 

because naturally obtained substances are used and eco-

friendly. 

 

 

 

VI. FUTURE SCOPE 

 

The experiment shows that this method is 
sustainable it ensures it is possible to use in large-scale 

cultivation. The web-cameras with high pixel quality 

must be designed to capture the images with good 

accuracy and provide the high contrast image without ant 

distortions. As human population is increasing there is 

high dependent on food and this ensures in overcoming 

all the problems. Large scale cultivation involves using 

an open CV method to analyse the condition of the plant.  
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