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ABSTRACT 

 
ARTICLE INFO 

This paper presents review of object sorting machine using Internet Of Things (IOT). 

Sorting is basically arranging the various objects according to their physical 

characteristics. Sorting is done in many large as well as small scale industries. Till 

now sorting was done manually by visually determining the objects according to their 

shape and size. IOT on the other hand uses the internet to provide interconnection 

among various devices using a unique identifier. By using IOT we can transfer data 

over a network without requiring human to human interaction. 

 

 

Article History 

Received: 8th March 2020 

Received in revised form :8 

8th March  2020 

Accepted: 10th March 2020 

Published online : 

11th March  2020 

 

I. INTRODUCTION 

In today’s world consumers are greatly aware about 

quality of food products. So there is a great need to 

build automated quality management systems. Benefits 

of automating the quality management include reduced 

production cost and overall improvement in quality. 

Nowadays great deal of research is going on in the area 

of machine vision based grading of food products. 

Grading and sorting of Product kernels are done 

manually in most of the countries which is time 

consuming and expensive. Sorting using manual 

methods is outdated and requires a lot of time and 

manpower. Sorting using IOT is becoming increasingly 

popular in the future researches. 

There are many methods using for sorting the objects 

including manual systems in which humans are needed 

to use their vision to detect the object according to the 

color, texture and size, etc. By using this methodology 

it becomes almost impossible to get high degree of 

accuracy and precision due to which the system 

efficiency goes down and the system becomes 

redundant. Many other methods are thus employed by 

using the various kinds of technologies ranging from 

the use of USB camera interfaced to the computer to the 

use of database systems using the record of the images 

taken from the object. Now-a-days, Artificial Neural 

Intelligence as well as Convolution Neural Network 

type of methodology is applied for the process of fruit 

classification whereas for the processing of images 

methodology like Multiresolution  

Wavelet and Contourlet Transform for extraction of 

the textures are being implemented. Another method 

which is familiar and can be implemented easily is by 

using MATLAB tool for the processing of the images 

but the use of this software comes at a price of 

increased complexity of using the code language.  

Various methods can be used for the detection of 

images using the color sensor TCS 3200 or by using a 

camera to capture the images and then provide an input to 

the preprocessing module. Using the color sensor restricts 

the range of accuracy and the precision with which the 

sorting is done. Due to this limitations mainly a USB 

camera is used for the image capturing. The classification 

of the object can be based on one of the features of the 

objects such that the possibility of making errors goes 

down. Many systems use only color to sort the objects and 

hence, they have high accuracy which can be seen in the 

sorting of colored candies where the system is intended to 

sort the candy based on only color. Other systems also use 
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texture, size and shape of the objects in order to nullify the 

possibility of errors.  

The Internet of Things (IoT) will be a present 

correspondence model that envisions a not so aloft future, 

clinched alongside which those questions from claiming 

standard normal presence will be furnished for 

microcontrollers, handsets for electronic correspondence, 

Furthermore sensible gathering stacks that will make them 

prepared will talk with one another Also with the clients, 

turning under a vital bit of the web. The IoT idea, 

consequently, goes for making the Internet considerably 

more immersive and inescapable. Besides, by empowering 

simple access and collaboration with a wide assortment of 

gadgets, for example, for example, home apparatuses, 

observation cameras, checking sensors, actuators, 

showcases, vehicles, et cetera, the IoT will cultivate the 

advancement of various applications that make utilization 

of the possibly huge sum and assortment of information 

produced by such questions give new administrations to 

subjects, organizations, and open organizations[13]. In 

sorting of colored objects the role of IOT is significant as 

the objects can be monitored real time and complex 

objects can be easily observed and kept in inventory for 

future observations. 

II. LITERATURE REVIEW 

Shyna A  et al. [1] presented a real time system to 

automatically grade cashew kernels based on color, 

size, texture and shape. They used the methodology of 

Multiresolutional Wavelet and Contourlet Transform 

for extraction of texture features. The images of kernels 

are acquired using Charge Coupled devices (CCD) 

camera and then they are preprocessed using efficient 

background subtraction technique. Other features are 

extracted using machine learning techniques. The 

proposed system consisted of four major blocks 

including Image Acquisition, Preprocessing, Feature 

Extraction and Classification of the system. 

Arun M O et al. [2] presented various pre-processing 

operations on grading products based on external 

features like color, texture, shape and size. In this 

system a computer vision captures the image of the 

object and then transmits it to the image processor. The 

processor, After processing the image presents it to the 

pattern recognizer and then the recognizer performs the 

quality assessment and classifies the object into pre-

specified classes. This system design also consists of a 

Image Acqusition, Preprocessing, Feature Extraction 

and Classification of the objects. 

Sapan Naik et al. [4] proposed a detailed overview of 

the process of fruit classification using machine vision 

and Artificial Neural Intelligence (ANI) as well as 

Convolution Neural Network (CNN). Extraction 

methods like Speeded Up Robust Features (SURF), 

Histogram of Oriented Gradient (HOG) and Local 

Binary Pattern (LBP) are introduced with the common 

features of fruits like color, size, shape and texture. 

Machine learning algorithms like K-nearest neighbor 

(KNN), Support Vector Machine (SVM), Artificial 

Neural Networks (ANN) and Convolutional Neural 

Networks (CNN) are also discussed. Process, 

advantages, disadvantages, challenges occurring in 

food-classification and grading is discussed in this 

system. 

     S.Arivazhagan et al. [5] proposed an efficient 

fusion of color and texture features for fruit recognition 

which is done by the minimum distance classifier based 

upon the statistical and co-currence feature derived 

from the wavelet sub-bands. This proposed system 

needs a change in the color space of the images so that 

it obtains one channel containing the luminance 

information and two other channels containing 

chrominance information. This system uses a database 

system to keep a record of the images for recognition of 

the fruits and a total of 2633 images were recorded. 

Dameshwari Sahu et al. [6] proposed a method that 

can be used to detect the visible defects stems, size and 

shape of mangoes by using image processing. The 

objective of this system is to build an automated tool, 

which is capable of identifying and classifying mango 

fruits based on shape, size and color features by using 

digital image analysis. Initially, pre-processing 

techniques is adopted to obtain the binary image using 

the texture analysis and morphological operations on 

digital images of different mango fruits. Later, the 

processed images is further classified by suitable 

classification method. MATLAB has been used as the 

programming tool for identification and classification 

of fruits using Image Processing toolbox. Proposed 

method is used to detect the visible defects, stems, size 

and shape of mangoes, and to classify the mango in 

high speed and precision. 

Chandrashekar Nandi et al. [7] proposed a system for 

mango fruit grading in which several features which are 

sensitive to the maturitiy level like size and surface 

defects were extracted by using Recursive Feature 

Elimination. In this paper a machine vision-based 

system for classification of mangoes by predicting 

maturity level, and aimed to replace manual sorting 

system. The prediction of maturity level has been 

performed from the video signal collected by the 

Charge Coupled Device (CCD) camera is placed on the 

top of the conveyer belt  which is carrying mangoes. 

Extracted image frames from the video signal is 

corrected and processed to extract various features, 

which is found to be more relevant for the prediction of 

maturity level. Recursive feature elimination technique 

in combination with support vector machine (SVM)-

based classifier is employed to identify the most 

relevant features among the initially chosen 27 features. 

Finally, the optimum set of reduced number of features 

is obtained and used for classification of the mangoes 

into four different classes according to the maturity 

level. For classification, an ensemble of seven binary 

SVM classifiers is combined in error correcting output 



www.ierjournal.org            International Engineering Research Journal (IERJ), Special Issue Page 01-04, 2020 ISSN 2395-1621 

 

 

 
© 2020, IERJ All Rights Reserved  Page 3 

 

code, and the minimum hamming distance-based rule is 

applied in decision making phase. 

Rahul Vijay Sans et al.[11] proposed a system for 

sorting of objects using Image Processing. This system 

uses a simple usb camera which is connected to the 

CPU which is in turn connected to the microcontroller 

which is a Raspberry Pi-2 in this sytem. An OpenCV 

system is used for the image processing which is used 

for sorting and finally the controller signal is given to 

the sensors and actuators. 

Anagha B Kulkarni et al.[12] SVB proposed a 

system which uses low cost and open source software 

for achieving the goal of sorting object using Raspberry 

Pi2 and Linux operating system and OpenCV which 

helps for object sorting. 

TABLE I 

COMPARATIVE STUDY OF VARIOUS SYSTEMS USED IN SORTING 

Author’

s Name 

Method Benefits Limitations 

1. Arun 

M   O 

2. 

Aneesh 

G Nath 

3. 

Shyna A 

Use of computer 

vision system for 

classification of 

cashews. 

Computer 

vision and 

image 

processing 

can be used 

as a fine 

alternative 

for existing 

manual 

grading 

system. 

Not able to 

efficiently sort 

the grade 

splits of 

cashews.Has a 

limited 

accuracy and 

complex 

circuitry. 

1.Himan

shu 

Patel 

2.Riya 

Joy 

3.Selin 

Mcwan 

4.Hardi

k Modi 

Used TCS 3200 

color sensor and 

Arduino by using 

frequency scaling 

for color 

detection. 

Fast , reduce 

labour cost 

and good 

repeatability 

with less 

human 

interference. 

Complex 

circuitary and 

sensing color 

by using a 

faulty sensor 

is not reliable. 

1.Dame

shwari  

Sahu 

2.Chites

h 

Dewang

an 

Used image 

processing by 

using  

Matlab as a 

programming 

tool. 

Detects 

visible 

defects, 

stems, size 

and shape 

with high 

speed and 

precision. 

Complex 

programming. 

1.Chand

ra 

Sekhar 

Nandi 

2. Bipan 

Tudu 

3. 

Chiranji

b Koley 

Uses Machine  

Vision based 

system and CCD 

camera to collect 

video 

signal ,Recurisive 

feature 

elimination 

technique with 

support vector 

based classifier. 

Fast sorting 

using 

conveyor ,us

er friendly 

system ,bypa

ss the 

calibration 

requirement 

of the sensor 

output with 

respect to 

maturity 

Long training 

time , 

misclassificati

on due to 

scratches or 

black spots. 

1. Rahul 

Vijay 

Soans 

2. 

Pradyu

Used webcam 

and Raspberry 

Pi3 along with 

Linux operating 

system with 

Control in 

speed and 

direction of 

of conveyor 

belt is 

Accuracy 

depends on 

the lighting 

condition. 

mna 

G.R 

3.  

Yohei 

Fukumi

zu 

training process 

implemented 

using python  to 

recognize the 

objects. 

achieved . 

1.

Anagh

a.B.Ku

lkarni 

2.
Pranjal
i S. 
Jaising
pur 

3. Dr. 

Lenina 

SVB 

Uses Raspberry 

pi 2 along with 

the USB camera 

and Open CV for 

color detection 

analyses image 

processing 

algorithm for 

color detection 

using HSV 

model. 

Hue gives 

information 

of absolute 

color. It 

remains in 

the range 

even when 

the 

illumination 

changes. 

Use of 

Raspberry pi 2 

is costly. 

1.

Chand

ra 

Sekhar 

Nandi 

2.

Bipan 

Tudu 

3.Chiran

jib 

Koley 

Uses Computer 

vision system 

with RFE along 

with SVM. Uses 

MADM(Multi 

Attribute 

Decision 

Making )   theory 

for multi 

characteristics 

problem. 

Requries less 

grading time, 

system is 

repeatable 

and good 

accuracy is 

achieved in 

quality 

detection of 

mangoes. 

Problem in 

Firmness 

detection from 

color. 

1.

Sapan 

Naik 

2.Banki

m Patel 

Based on image 

extraction feature 

and color sorting. 

Accurate and 

rapid and 

efficient 

results over 

manual 

work. 

There are 

some 

challenges to 

be faced while 

implementing 

the prototype. 

III.  CONCLUSIONS 

 
The Object sorting is the main issue in most of the 

industries. Manual object sorting method makes the 

process time consuming and prone to human errors. 

Most of the times these objects can be too heavy 

which makes it difficult for the human alone to sort 

them appropriately. The use of webcam ease the 

object sorting process using image processing 

technology to capture the real-time image of the 

object according to the required features. The 

Internet Of Things technology makes it easy to view 

the current state of the data that is required to 

monitor the process. Using this technology we can 

achieve fast, accurate and efficient object sorting 

system.  
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