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Abstract— India is the place that is known for agribusiness 

and Arecanut having the scientific name Areca catechu L. is 

one of the significant commercial crop in India. In this paper 

computer vision strategies are created utilizing picture 

handling procedures to recognize contaminated and non-

contaminated nuts and classify non- contaminated nuts into 

boilable nuts (BN) and non-boilable nuts (NBN). Farmers 

experiences a few handling methods before it is prepared for 

commercial use. Generally the post gathering forms like 

diagnosing of arecanut and after that grouping of non-tainted 

into boilable and non-boilable class is done physically. 

Farmers face numerous issues amid these post-gathering 

preparing of arecanut as these manual procedures devour a 

great deal of time and furthermore human resource.  The 

proposed methodology uses image Processing to diagnose 

and classify the arecanuts into boilable and non-boilable 

class.  The methodology includes six steps: 1. Image Filtering 

and enhancement 2. Segmentation 3. RGB to HSV 

conversion 4. Masking 5. Disease detection 6. Classification.  

All these processes are implemented using Raspberry pi 

module.   
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I. INTRODUCTION 

Arecanut is one of the significant yield in India. Arecanuts 

plays a significant role in the religious an social capabilities 

in socio-economic growth of the country. It is also used for 

masticatory purposes.  As it is used widely across the country, 

its production and processing speed should also be very high. 

But presently farmers manually sits and classify the arecanuts 

into BN and NBN class. It consumes a lot of time and requires 

a lot of human resource.  As the farmers has to pay daily 

wages to the workers for classification, this reduces the 

overall profit of the farmers.  Also the association of human 

may cause blunder and furthermore increment of the overall 

cost. This paper provides a technical solution to the farmers 

and helps them classify arecanuts into BN and NBN class 

automatically using computer vision.  Computer vision 

technologies uses various digital image processing 

techniques which can be used for intended applications 

easily. Several techniques are developed for grading, 

classifying and detecting the disease in flowers, fruits, foods, 

etc.  In paper [1] possible approaches to Arecanut Sorting and 

Grading Areacnuts using Computer Vision is proposed. It 

proposed methodology classifies arecanut based on: (1) 

Colour (2) Shape  (3) Texture. Classification of arecanuts 

based on 3 sigma control limit was proposed [2].  Here RGB 

colour space was converted into YCbCr colour space and and 

three sigma control limit was applied to the image to crop 

blue and red colour component. Converting into YCbCr 

colour space is not efficient as compared to converting into 

HSV colour space.  Computer vision techniques were applied 

on cherries [3] using artificial genetic neural networks to 

detect the defects in cherries.  This method was quite 

complex. Koi fish classification was done based on Image 

Processing Techniques in which RGB colour space was 

converted into HSV color space [4].  The detection of plant 

disease using image processing techniques [5] was proposed.  

From the literature survey it was found that classification of 

flowers, foods and seeds were proposed but none of them 

classifies arecanut into boilable and non-boilable class by 

converting into HSV color space.  Arecanuts can be grouped 

into two classes boilable and non-boilable class.  All nuts 

which will be yellow in color will belong to non- boilable 

class and those greenish in color will belong to boilable class.  

The main objectives of the project is to: (1) Develop an 

algorithm which will detect the infected nuts (2) Classify the 

non-infected nuts into boilable and non-boilable class. Thus, 

it provides an engineering solution to farmers and helps to 

reduce the cost of labor. 

II. METHODOLOGY 

The proposed techniques develops an algorithm for detecting  

the of tainted and non-contaminated arecanuts and after that 

characterizing the non-contaminated arecanuts into Boilable 

Nuts (BN) and Non-Boilable Nuts (NBN). The calculation is  

divided into six phases: (1) image enhancement: to build up a 

channel that could feature those areas thought about targets 

and to evacuate undesirable foundation locales; (2) image 

segmentation: to segment the overall frames into pixels so 

that is will be easier for processing; (3) image conversion: the 

RGB image acquired is converted into HSV color space in 

order to increase the efficiency of the model; (4) Disease 

Detection: sickness (organic product decay) if present will be 

distinguished; (5) Classification: the non-tainted nuts will be 

classified into BN and NBN. A point by point flowchart of 

the total procedure is given in Fig.1. 
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Fig. 1: Flow chart of methodology 

A. Image Acquisition 

Image Acquisition is capturing an image from some camera, 

usually a hardware-based source for processing. It is the first 

step because, without an image, no processing is possible. 

The image that is acquired is completely unprocessed.  The 

suitable camera for this model is Raspberry Pi camera V2 

module with 8 megapixels.  During the acquisition of image, 

the video will be split into N number of frames.  The 

algorithm takes single frame when the arecanut is in the right 

position. And that frame is sent for further processing. 

B. Image Enhancement and Filtering 

Image Enhancement is done to improve the quality of   the 

image so that it is easier for processing of the nuts in raspberry 

pi.  Image Filtering is done using GaussianBlur() which is a 

inbuilt function in OpenCV to perform blurring in image 

processing.  The output of the GaussianBlur is converted into 

HSV color space. 

C. Image Conversion 

The gained RGB picture is converted into HSV shading 

space.  HSV shading space is picked on the grounds that the 

effectiveness is more in HSV shading space and we may get 

precise outcome in this plane.  The change is finished by the 

library documents for example OpenCV using the formulas 

given below: 

R = 
R′

scale(r)
, G = 

G′

scale(g)
, B = 

B′

scale(b)
 

mmax = max (R, G, B) 

mmin = min (R, G, B) 

mmax− mmin 

 

Fig. 2: HSV Colour Space 

 To get the hue, H value, largest of R, G, Bis found 

out and the smallest two are subtracted off. The result is then 

divided by the difference between the largest and the 

smallest. Then the hue is normalized by adding either 0, 2, or 

4. The resulting H is real number. However, any arbitrary 

number below 0, and above 6 is considered redundant. 

D. Masking and Image Negative 

The region of interest in the segmented image is masked by 

the algorithm by taking an appropriate mask size.  Also, the 

Gaussian Blur filter is used to remove any unwanted signal 

from the image. Negative Imaging is the process of 

highlighting only required part of the greyscale image using 

filtering and enhancement technique.  In which, other than the 

highlighted areas will be dark. After all these steps, negative 

of the pixels is done and the image is further processed. 

E. Disease Detection 

One of the most common disease that infects arecanuts is 

Fruit Rot disease.  If the arecanut is infected with fruit rot, it 

develops black patches on its husk.  The algorithm detects the 

black patches on the husk by image processing techniques.  If 

the arecanut is infected it is discarded and the non-infected 

one’s are further processed. 

F. Classification 

The non  infected arecanuts are classified into BN and NBN 

based on the percentage of green colour component present 

on the husk. The green colour component is calculated using 

the algorithm. If the percentage of green colour component is 

more then 35% the arecanut is classified as BN and if the husk 

is yellowish/Red in colour it is classified into NBN. 

III. HARDWARE & SOFTWARE REQUIREMENTS 

The various hardware and software components used in the  

Model are: 

A. Software requirements 

The following section contains the various open source 

software used in the proposed model. 

1) Programming Software: Python 

The proposed model uses python 3.6.1 version software, 

python is a high level, general purpose programming 

language.  

2) Library Files: OpenCV, NumPy 

Open source Computer vision (OpenCV) is a product library 

which is utilized for ongoing PC vision applications. The 

library has in excess of 2000 machine vision calculations 

which are utilized for various applications like track camera 
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\movements, object acknowledgment, division and so forth 

which are utilized in this venture OpenCV-python is a library 

of python ties intended to take care of PC vision issues.  

NumPy is a library document record in python 

which gives instruments to control clusters. It is additionally 

used to perform numerical activities like direct variable-based 

math, Fourier change. 

3) Raspbian 

Raspbian is a primary programming utilized for Raspberry Pi 

gadgets. It is a free working framework dependent on Debian 

upgraded for raspberry pi equipment. A operating system is 

the arrangement of essential projects and utilities that make 

the raspberry pi run. 

B. Hardware Requirements 

The following section contains the various hardware such as 

Raspberry pi, LCD display, Camera and Servo motor which 

are required to interface with the software. 

1) Raspberry Pi model B 

Raspberry pi replicates a minicomputer on chip. It contains 

wireless LAN and Bluetooth connectivity for powerful 

Arecanut Classification and Disease Detection connected 

designs and is 10x faster than the first-generation raspberry 

pi. Raspberry pi has been used for the proposed model as it 

provides operating frequency of 1.2GHz which increases the 

processing speed. 

2) Camera 

The proposed system uses a camera module V2 with 8 

megapixel and is interfaced with Raspberry Pi for capturing 

an image of arecanut. It comes with fixed focal lens, has a 

maximum of 1080P and requires 2A power supply. 

3) LCD  

A 16x2 LCD display is an electronic display module 

interfaced with raspberry. It is used to display 32 characters 

i.e., a 16x2 LCD means it can display 16 characters per line 

and there are 2 such lines. In this LCD each character is 

displayed in 5x7 pixel matrix. Here, LCD is used to display 

infected, boiling and non-boiling. 

4) Servomotor 

Servomotor is a closed circuit electrical gadget with rotatory 

actuator or direct actuator and utilizations input to pivot or 

move objects for applications which requires high accuracy. 

In the proposed framework servo engine is utilized to move 

the arecanuts into various areas like tainted, boilable and non-

boilable class. 

IV. RESULTS & CONCLUSION 

In the proposed system V2 module camera with 8 mega pixel 

is to capture different variety of arecanut images.  Video is 

captured at a rate of 10 frames per second in natural light.   An 

arecanut having a minimum of 35% green color on its surface 

is classified into boiling class, arecanut with reddish yellow 

color is classified into non-boiling class and arecanut having 

black patches on the husk is classified as infected nut.  

 In the model Image Processing technique is used to 

diagnose the disease in arecanut, if the arecanut is not infected 

then it is further processed to classify the arecanut into 

boilable and non-boilable nuts based on the color of the nuts.  

At present, in industries the separation of boilable and non-

boilable is done manually. This requires lot of human labor 

and resources. This Image Processing technique helps in 

reducing the labor involvement which in turn reduces the 

human error. 

 Total 70 arecanuts were tested in which 50 were not 

infected. 

 Out of the 50 non-infected nuts, 37 were boilable 

nuts (green nuts) and remaining 13 were non-boilable nuts 

(yellow/yellowish-red nuts).  The table 1 shows the success 

rate Arecanut Classification and Disease Detection  of the 

classification process 

Class/Infected 
Samples for 

boiling 

Mis 

Classification 

Success 

Rate 

Boilable 37 2 94.59 

Non-Boilable 13 1 92.30 

Infected 20 6 70 

Non-Infected 50 3 94 

Table 1: Success rate of classification 

 The comparison was made between the time 

required for classification of arecanuts manually and with the 

proposed system. Also the human labor used was also 

compared.  The analyzed data was tabulated in the form of 

table and graphical representation which is shown in Table 2 

and Fig. 2 respectively. 

No. Of 

Arecanuts 

Time Required (Hours) 

Manual Classification 
With Proposed 

system 

400 2 0.27 

500 3 0.05 

600 4 0.06 

700 4.5 0.075 

Table 2: Comparison of manual and proposed system 

 
Fig. 2: Graph showing the comparison 

 In order to compare the time required for 

classification by manual and the proposed model, number of 

Areacnuts were taken.  These were classified manually by 

one person and the same number of arecanuts were classified 

using the proposed system.  The system just requires 1 person 

for maintenance.  Thus it was concluded that the proposed 

system classifies the arecanut quickly and in more efficient 

manner. 
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