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ABSTRACT 

 The methodology behind color sorting machines is dissimilar compared to 

that of other sorting systems. The color of each block is quickly measured using a web 

camera and computer and depending on this wavelength measurement the block is 

either allowed to flow downward to the accept box  or is shot  off air into the rejected 

tray. The more specific bichromatic color sorting since machines detect and eliminate 

blocks which are different from that of the entered colors. This project consists of the 

following parts Geneva Conveyor, Web camera, DC gun, Collecting trays and Motor. 
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1. INTRODUCTION 

 A machine is a structure which uses power for applying various kinds of forces and to control 

movement. Highly repetitive tasks can be performed. Automating the tasks in the industries to 

improve the efficiency may be helpful. To design and implement a system which automatically 

separates products based on their color is the purpose of this project. The IOT will be used as a 

present display that imagines not all that reserved future, secured close by which those inquiries 

from asserting ordinary nearness can be outfitted for electronic response. Further, sensible 

social event stacks that can make them arranged would converse with each other. The IOT 

thought, subsequently, goes for making the internet impressively more vivid, certain. Plus, by 

enabling basic access and coordinated effort with a huge collection of contraptions, for 

instance, home mechanical assemblies, exhibits, vehicles, and so forth, the IOT will develop the 

progression of different applications that make use of the perhaps immense entirety and variety 

of data delivered by such inquiries give new organizations to subjects, associations, and open 

associations For closer future, it is depended upon to have business uses, so to add up to the 

individual fulfillment . For example, splendid homes can engage occupant to normally open 

parking space while accomplishing home, set up their coffee, TVs and distinctive vocations. 

The true objective to comprehend this potential improvement, rising advances and 

considerations, and organization applications need to grow generally to facilitate showcase 

solicitations and purchaser's need. In addition, contraptions ought to be delivered to fit customer 
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needs similarly as openness wherever and at whatever point. Also, new standards are required 

for correspondence comparability between varied things. 

 

1.1. Existing System 

• Sorting of products is a very difficult industrial process. Continuous manual sorting creates 

consistency issues. This paper describes a working prototype designed for automatic sorting of 

objects based on the color.  

• TCS230 sensor was used to detect the color of the product and the PIC16F628A microcontroller 

was used to control the overall process. The identification of the color is based on the frequency 

analysis of the output of TCS230 sensor.  

• Two conveyor belts were used, each controlled by separate DC motors. The first belt is for 

placing the product to be analyzed by the color sensor, and the second belt is for moving the 

container, having separated compartments, in order to separate the products.  

• The experimental results promise that the prototype will fulfill the needs for higher production 

and precise quality in the field of automation. 

 

1.2. Proposed System  

 

• There is a wide usage of many products in our day to day life, and manufacturing of this products 

are done in many large scale and small scale industries. Arranging makes quality consistency 

issue.  

• Nowadays the main difficulty that is faced after the production is of sorting Arranging of items in 

an industry is a dull modern process, which is by and large done physically. 

• Consistent manual the need of this type of machine in the industries will help in sorting the 

machine according to their weight, size, color, shape, etc. This paper gives a brief information 

about the sorting of objects according to their color using TCS3200 color sensor, Arduino UNO 

and servo motors. The identification of color is done frequency scaling of color detection 

 

1.3. BLOCK DIAGRAM 

 

 

 

 

 

 



E.Sankaran,  Lecturer 

 15  

2. WORKING PRINCIPLE 

 The color block to be sorted is made to pass through the Geneva conveyor. The Geneva 

conveyor runs by means of a motor at one end and other end by means of a fee roller. Two 

rollers are mounted according to the required distance the belt is mounted on the rollers on 

which the materials are placed. The rollers shaft is coupled with the Geneva drive. The Geneva 

drives shaft is coupled with the motor shaft hence when power is supplied to the motor rollers 

rotate with a certain time delay according to the Geneva drive and the belt moves along the 

rollers. The proximity sensor is used to count the rotation of the Geneva and it will stop after 

particular rotation. A camera is mounted at the centre of the conveyor which captures the image 

of the block and sends it to the microcontroller through computer. Already through embedded 

programming, the required colors are installed. As the camera catches the images of all the 

blocks, i.e., those which are of the green color passes through the conveyor and reaches the 

collecting tray. Those which are red are pushed by the first DC gun placed horizontally, and 

those which are red are pushed down by the second DC gun placed in the same manner as that 

of the first one. Such that the three colored blocks are sorted by the above process. 

2.1. ADVANTAGES 

 

• Highly automated 

• No man power is needed 

• Can be applied to any industrial purpose 

2.3. DISADVANTAGE 

• Need regular maintenance 

 

3. APPLICATION 

The same concept can be used for all sorting systems such as coffee seeds and also be used in 

all packaging industries. 
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4. HARDWARE COMPONENTS  

• Web camera 

• Proximity Sensor 

• SCU 

• Driver Circuit 

• Micro Controller 

• Relay 

• Solenoid valve 

• DC gun 

• RS 232 

• DC motor 

 

4.1. Web Camera 

 A webcam is a video camera that feeds or streams an image or video in real time to or through 

a computer to a computer network, such as the Internet. Webcams are typically small cameras 

that sit on a desk, attach to a user's monitor, or are built into the hardware. 

 

 

Figure 1 Web Camera 
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4.2. Proximity Sensor 

A proximity sensor is a sensor able to detect the presence of nearby objects without any 

physical contact. A proximity sensor often emits an electromagnetic field or a beam of 

electromagnetic radiation (infrared, for instance), and looks for changes in the field or return 

signal 
 

 

Figure 2 Proximity Sensor 

4.3. Signal conditioning unit 

 A signal conditioner is a device that converts one type of electronic signal into a another type 

of signal. Its primary use is to convert a signal that may be difficult to read by conventional 

instrumentation into a more easily read format. In performing this conversion a number of 

functions may take place. 
 

 

Figure 3 Signal Conditioning Unit 

4.4. Driver Circuits  

They are usually used to regulate current flowing through a circuit or to control other factors 

such as other components, some devices in the circuit. The term is often used, for example, for 

a specialized integrated circuit that controls high-power switches in switched-mode power 

converters.  
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Figure 4 Driver Circuits  

 

4.5. Microcontroller 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 

 

Figure 5 Microcontroller 

4.6. RELAY 

The relay is an electromechanical switch used as a protecting device and also as a controlling 

device for various circuits, equipments, and electrical networks in a power system. 

 

Figure 6 Relay 

 



E.Sankaran,  Lecturer 

 19  

4.7. Solenoid valve 

Solenoid valves are used to close, open, dose, distribute or mix the flow of gas or liquid in a 

pipe. The specific purpose of a solenoid valve is expressed by its circuit function. 

 

 

Figure 7 Solenoid Valve 

4.8. DC Gun 

Electron gun is defined as the source of focused and accelerated electron beam. It is a device 

used in Cathode Ray Tube for displaying the image on the phosphorous screen of CRT. The 

electron gun emits electrons and forms them into a beam by the help of a heater, cathode, grid, 

pre-accelerating, accelerating and focusing anode. 

 

 

Figure 8 DC Gun 

 

 

 

https://circuitglobe.com/cathode-ray-tube-crt.html
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4.9. RS 232 

RS232 is a standard protocol used for serial communication, it is used for connecting 

computer and its peripheral devices to allow serial data exchange between them. As it obtains 

the voltage for the path used for the data exchange between the devices. 

 

 

 

Figure 9 RS 232 

4.10. DC motor 

A direct current (DC) motor is a type of electric machine that converts electrical energy into 

mechanical energy. DC motors take electrical power through direct current, and convert this 

energy into mechanical rotation. 

 

 

Figure 10 DC motor 

5. CONCLUSION 

So basically, this framework advances an instrument to recognize colors and sort things through 

picture processing. When distinguished, a system is utilized to sort the confections into specific 

canisters crates. The system is exhibited by utilizing a camera with electronic hardware 

alongside arranging instrument using 4 receptacles. The framework utilizes raspberry pi 3 

associated with a controller circuit to accomplish this undertaking. The controller circuit 

comprises of a camera joined to it that recognizes colors of an item before it. An engine is 

utilized to sustain an item to the chamber of the camera. As before long is the coloring has been 

distinguished, a feeder is then sent to the sorter instrument which utilizes an engine so as to 

position and arrange the tube towards individual segment. After that a feeder is used which 

helps to push the item near the containers so that it may get arrange and then the next item is 

collected by the feeder. Along these lines, totally mechanized IOT based color sorting 

framework is arranged and executed 
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