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Abstract —This  In many situations, autonomous robots can provide effective solutions to menial or dangerous tasks. In 

this case, it is desirable to create an autonomous robot that can identify objects from the conveyor belt and relocate them 

if the object meets certain criteria. Obviously, when dealing with a large number of objects, this is a very menial task. 

This is an excellent application for a robot of this type. The problem we are attempting to solve is to create an 

autonomous robot that can navigate within an area, identify objects on the conveyor belt based on color sensing, and 

then  sort by relocating them to a specific location. The gear dc motor is used to control the conveyer belt. Robot free 

balance wheel is used to support the conveyer belt on the other end. 

Keywords-Colour based object sorting, raspberry pi, L293d, camera etc. 

 

I. INTRODUCTION 

 

The services and package delivery companies have evolved in past year. Online shopping provide many 

advantages for postal and courier business. Goods packages from the seller use a box-shaped cardboard boxes or wooden 

boxes of various sizes. Contour-based object detection is algorithm of shape representation based on contour. Contour 

consists of edge or curve fragments, which present some geometric concepts. Size measurement is important for 

determining a surface area. Dimensions usually measurement of an object in length, width and height. The length, width, 

and height of the parcel box, there will be a multiplication program is used to obtain the result of volume. Therefore, 

contour-based object detection can be applied for automatic sorting system to measurement volume of an object in 

computer vision based. Color and size are the most important features for accurate classification and sorting of citrus. 

Because of the ever-growing need to supply high quality food products within a short time, automated grading of 

agricultural products is getting special priority among many farmer associations. The impetus for these trends can be 

attributed to increased awareness by consumers about their better health well-being and a response by producers on the 

need to provide quality guaranteed products with consistency. 

Colour and size are the most important features for accurate classification and sorting of citrus. Because of the 

ever-growing need to supply high quality food products within a short time, automated grading of agricultural products is 

getting special priority among many farmer associations. The impetus for these trends can be attributed to increased 

awareness by consumers about their better health well-being and a response by producers on the need to provide quality 

guaranteed products with consistency. It is in this context that the field of automatic inspection and machine vision comes 

in to play the important role of quality control for agricultural products. Fruit size estimation is also helpful in planning 

packaging, transportation and marketing operations. Among the physical attributes of agricultural materials, volume, 

mass and projected areas are the most important ones in sizing systems 

 

II. LITERATUREREVIEW 

 

1.  Object Sorting In Manufacturing Industries Using Image Processing, Author :-ManojSabnis et.al.  

In manufacturing industries, there arises a need to sort objects. The objects may be of similar or different types. The 

system should be able to detect the objects and then differentiate the objects from each other based on their properties. 

Objects may have different shapes or different colors. The objects may be of same shape and same color but different 

texture. Thus, different objects and different conditions require different type of processing. Our aim is to classify objects 

using different image processing algorithms on the parameters like color, shape and texture. The input for the system will 

be a video, which will be converted into frames and then processed for detecting the color, shape or texture.[1]  

2.  Intelligent Object Sorting Insolent System, Author :- P. P. Chavan et.al. 

 In this paper we enlightened the use of image processing to demonstrate an application.A mechanical arm and for visual 

sensors a camera is embedded onto the system. For demonstrations of this application, capabilities a scenario is created in 

which the robot captures the image of the object and sort it.[2] 

3. Development Of A Lemon Sorting System Based On Color And Size, Author:-M. Khojastehnazhand et.al.  

Grading systems give us many kinds of information such as size, color, shape, defect, and internal quality. Among these 

color and size are the most important features for accurate classification and/or sorting of citrus such as oranges, lemons 

and tangerines. Basically, two inspection stages of the system can be identified: external fruit inspection and internal fruit  



International Journal of Advance Engineering and Research Development (IJAERD) 

Volume 4, Issue 6, June-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406 
 

@IJAERD-2017, All rights Reserved  146 

inspection. The former task is accomplished through processing of color images, while internal inspection requires 

special sensors for moisture, sugar and acid contents. In this paper, an efficient algorithm for grading lemon fruits is 

developed and implemented in visual basic environment. [3] 

4. Contour-based Object Detection in Automatic Sorting System for a Parcel Boxes, Author :-Riky Tri Yunardi 

et.al.  In the Automatic Sorting System, precision volume and size of the parcel boxes are all concerned. Different box 

size will certainly have a limited of personnel who visually identify and pick the objects. Computer vision is related to 

image processing and image analysis tend to focus on 2D image by pixel operation. Contour-based object detection is 

one alternative can measure the area for objects. In this paper will be in design automation development of a computer 

vision system that is able to get the volume of the parcel boxes. To get this this value if know the amount of length, 

width, and height. To find out the dimensional scale of parcel will be used two webcam cameras by calculating the pixels 

that are captured on camera and making comparison for calibration. [4] 

 

 

III. SYSTEM ARCHITECTURE 

 

Methodology 

Raspberry pi based object sorting system consists of three parts input section, monitoring section, conveyor belt 

arrangement section. In input section camera capture image of object, send that image to monitoring section . In 

monitoring section controller recognize capture image color, according to different color different signal send to dc motor 

which is placed to rotate conveyor arrangement section. According to different signals send by monitoring section 

conveyor belt motor rotate & sort object. 

Design of system 

In purposed system we eliminate all problems of existing system. IR  sensor check for lemon and starts the lemon sorting 

process. We purpose system in which camera capture image of lemon. Color of lemon recognizes using image processing 

in Raspberry Pi.  Lemon is sort on the basis of color. We sort lemon as green lemon and yellow lemon. If any extra object 

detected then it will sorted in different bin. According color conveyor belt rotates using dc motor, & finally lemon get 

sorted. For rotating motor we need L293D Motor driver IC. 

 
Fig.1 Block diag. of agriculture based object automatic sorting system 

 

 

IV. COMPONENTS AND SYSTEM DESIGN: 

 

 1. Raspberry Pi Model 

 512 Mb with a nice black plastic case: The Raspberry Pi is a low cost, credit-card sized computer that plugs into a 

computer monitor or TV, and uses a standard keyboard and mouse. It has the ability to interact with the outside world, 

and has been used in real time applications.  
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Fig.2 Raspberry pi module 

 

The Raspberry Pi has a Broadcom BCM2835 system on a chip(SoC), which includes an ARM1176JZF-S 700 MHz 

processor (The firmware includes a number of "Turbo" modes so that the user can attempt over clocking, up to 1 GHz, 

without affecting the warranty), Video Core IV GPU, and was originally shipped with 256 megabytes of RAM, later 

upgraded to 512 MB. It does not include a built-in hard disk or solid-state drive, but uses an SD card for booting and 

long-term storage. The Foundation's goal was to offer two versions, priced at US$25 and US$35. They started accepting 

orders for the higher priced model B on 29 February 2012, and the lower cost model A on 4 February 2013. 

 

2. IR sensor 

An infrared sensor is an electronic device that emits in order to sense some aspects of the surroundings. An IR sensor can 

measure the heat of an object as well as detects the motion. These types of sensors measures only infrared radiation, 

rather than emitting it that is called as passive IR sensor. 

Features 

 Ambient light protected IR receiver 

 3 pin easy interface connectors 

 Indicator LED & Power LED 

 Distance 2cm to 30cm 

 3.3 to 5V operation 

 

3. 12v DC MOTOR 

A DC motor in simple words is a device that converts direct current(electrical energy) into mechanical energy. It’s of 

vital importance for the industry today, and is equally important for engineers to look into the working principle of DC 

motor in details that has been discussed in this article. In order to understand the operating principle of DC motor we 

need to first look into its constructional feature. The very basic construction of a DC motor contains a current  carrying 

armature which is connected to the supply end through commutator segments and brushes it is placed within the north 

south poles of a permanent or an electro-magnet 

 

4. L293D motor driver 

L293D is a typical Motor driver or Motor Driver IC which allows DC motor to drive on either direction. L293D is a 16-

pin IC which can control a set of two DC motors simultaneously in any direction. It means that you can control two DC 

motor with a single L293D IC. Dual H-bridge Motor Driver integrated circuit. 

 

5. USB camera 

A webcam is a video camera that feeds or streams its image in real time to or through a computer to computer network. 

When "captured" by the computer, the video stream may be saved, viewed or sent on to other networks via systems such 

as the internet, and email as an attachment. When sent to a remote location, the video stream may be saved, viewed or on 

sent there. Unlike an IP camera (which connects using Ethernet or Wi-Fi), a webcam is generally connected by a USB 

cable, or similar cable, or built into computer hardware, such as laptops. 

 

 

V. ADVANTAGES AND APPLICATIONS 

ADVANTAGES: 

 Reliable 

 Economical 



International Journal of Advance Engineering and Research Development (IJAERD) 

Volume 4, Issue 6, June-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406 
 

@IJAERD-2017, All rights Reserved  148 

 Eco-friendly 

 Low cost 

 Maximize accuracy 

 

APPLICATIONS: 

 Industrial appliances 

 This system provides the sorting of objects.  

 Domestic purpose 

 Application in agriculture field  

 To improve accuracy and quality with an automation 

 Robotics 

 

IV. CONCLUSION 

 

The lemon Sorting Algorithms stated above detects the objects and classifies them on different parameters. The 

Automatic lemon Sorting System is developed with a view to decrease the human effort and make wider use of such 

systems in Manufacturing and Packaging Industries where there is a need to sort lemon and then perform operations on 

them. Fully functional sorter machine can be implemented by using a structure of parallel and independent channels in 

order to increase the overall throughput which results with a forecasted performance. The project can work successfully 

and separates different lemons using image processing. The sensor handling systems which drive the pick and place robot 

to pick up the object and place it into its designated place can work if accurately designed. There are two main steps in 

sensing part, lemon detection and recognition and sort on that basis. In future we enhance our project by OCR algorithm. 

System directly recognize product name, according name of products, product automatically get distribute. 
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