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ABSTRACT 

Now a days, many small scale and large scale industries are facing lot of problems in sorting the products based on 

their colours. Generally, industries are manufacturing large amount of products daily but separating the products 

based on their colours is a difficult task. To overcome these problems a machine called colour based product sorting 

machine is used. This helps in sorting the products based on the colour and counts the products that are sorted 

using Siemens LOGO! 24RC PLC and ARDUINO UNO. This can be operated using Internet of Things(IOT). By 

using this machine this process is done in a consistent manner. This process is generally used to sort   fruits, 

vegetables, rice, millets, plastic products, beans, peanuts, coloured packages, medicines, cosmetics, soaps etc. This 

project makes use of TCS3200 to detect the required colour and an actuator motor to push the products into bins 

and a conveyer system to move the products. 

Keywords - Siemens LOGO! 24RC,ARDUINO UNO,TCS 3200 colour sensor, IR proximity sensor, dc motor, 

conveyor, internet of things(IOT) etc. 

 

1. INTRODUCTION 

During processing, the raw material gets transformed into a product. Once this product gets 

processed which is ready for sale. By manufacturing, the product gets the value of the product. 

The value that is earned by the product will make more money to the organisation.  

 Generally, many manufacturing industries keep manufacturing same models with a small difference in 

height, colour, weight, shape where the sorting plays a substantial role[1].In this process, a belt conveyor is used to 
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move the objects placed on it. Internet of things enables physical things to get connected to the cloud and can be 

operated using the internet of things platforms to operate anywhere in the world[3].It is the connection between the 

computing devices embedding  objects and  enabling them to send and receive data. there are different types of 

applications like internet of everything(I.O.E) machine-to-machines(M&M) etc., which is used using internet of 

things 

 This product makes the cost efficient way of manufacturing the products of industries. In our project, 

Siemens LOGO! 24RC,ARDUINO UNO are used to interface the TCS3200 colour sensor and “BLYNK” 

application is used to operate the sorting machine wirelessly. The object is placed on a moving conveyor belt at a 

certain distance, IR proximity sensor counts the objects and then colour sensor detects the desired colour to be 

placed in the container. This process is performed in a substantial way to work for a long time. This kind of 

application is very helpful for the industries because many manufacturing companies face lot of issues in sorting the 

products manually. So, by using this machine the work becomes easier to shuffle the products based on their 

colours. By using IOT, we can operate anywhere in the world. 

2.METHODOLOGY 

The objects and the final products of an industry are sorted on a conveyer belt system using TCS3200 and linear 

actuator. These packages are packed and sent to the transport department. The whole process is shown in Fig 1 and 

this mechanism is divided into 5 modules: 

 

 

Fig2.1:Block Diagram 
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2.1 Power Supply Module 

 

The PLC uses only 24V AC/DC power supply. So all its input and output pins which are connected to the system 

and from the system will be operating at 24V AC/DC. So in order to give inputs and to take outputs various relays 

and DC-DC converters are required. These relays and converters also used to operate as well as to control the entire 

process. 

 

2.2 IOT Module 

 

The switch ON and switch OFF of the conveyer system is controlled by both ESP8266 and PLC. In order to make 

the system an IOT based one we are using BLYNK application. This gives a signal to the conveyer motor to ON and 

OFF. When the PLC is about to push the object into the product bin we need to stop the conveyer and push the 

object into bin by actuator at this time the conveyer is controlled by PLC itself. 

2.3 Embedded Module 

 

Here several input modules and several output modules were interfaced and it consists of a PLC, a colour sensor, an 

ARDUINO, IR sensor, Node MCU, an actuator. PLC is used to control the entire process. Colour sensor is to 

identify the colour of the current object. ARDUINO transfers the output of colour sensor as input to the PLC. IR 

sensor counts the number of objects passing on the conveyer and the conveyer is controlled by Node MCU. Actuator 

pushes the object to the bin when it receives the signal from PLC and turns itself to off states until next signal is 

received by it from PLC. 

 

2.4 Process Module 

 

In this module sorting of the products is done based on the colour of the product. When the objects are placed on the 

conveyer belt and PLC is switched ON the objects starts moving towards the colour sensor i.e., TCS3200. At the 

other end of the conveyer belt a few bins were placed each assigned with a different colour. The colour sensor 

identifies the colour of the object and decides the bin number for the object. In default case the actuator is turned on 

and pushes the object into bin1. 
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Fig2.2: Flow chart 

 

2.5 Algorithm 

 

2.5.1. PLC algorithm 

1. Start 

2. Check the colour of the object. 

3. If the required colour is obtained don’t stop the conveyer. 

4. If not stop the conveyer and actuator gets turned ON and pushes the object to bin1 by default. 

5. Stop the process. 

2.5.2 ARDUINO algorithm 

1. Start. 

2. If detected colour is matched with required colour send a signal to PLC from  oneoutput pin ofarduino . 

3. If detected colour is not same as of required colour send the signal to PLC through another pin ofarduino. 

4. Stop the process.  
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3.RESULT 

 

 A prototype for the above mentioned project is developed and tested using various colourobjects. Different 

experiments are done using the prototype with different colours at different situations. The serial monitor output for 

TCS3200 and IR sensor is shown below   

 

 

 

Fig 3.1 Sample figure of serial monitor 

 In the above figure the colour sensor detected red colour and IR sensor also detected the object movement 

and count the movement of product this signal is given as input to the plc and based on the requirement the actuator 

is ONed and this system is checked with different coloured objects and the whose process is switched on and off 

using BLYNK application 

 

4. CONCLUSION 

A small Automation and IOT based  system has been designed which gets ON through BLYNK app and sorting of 

objects with different colours is done using linear actuator , colour of object is detected using TCS3200, IR sensor 

attached to ARDUNIO will keep count on objects moving on the conveyer system and PLC will control the whole 

process. 

 Future Scope: We can attach more number of colour sensors along the conveyer system and extend system 

configurations to use in some small and medium scale industries, we can extend our system to count the number of 

products going to each bin.  
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