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Abstract— The aim of this paper is to describe the method 

for finding the micro leaks which are not visible to the 

naked eyes in the packets during the Packing and sealing of 

small packs. This method includes of placing packets onto a 

conveyor belt. In a conveyor system, the stepper motor is 

used for its efficiency. It includes the user defined volume 

selection at the desired level. Our system includes less 

number of sensors, so it is less expensive. Whole system is 

controlled an Arduino. During sealing of milk packets the 

Arduino system obtains feedback from the sensors to control 

the pressure piston throughout the whole process with 

conveyor for each packets. So, with help of Arduino 

programming whole system can be controlled. Sensor stands 

as the most important part for leak detection and packaging 

system. Normally in all automation industries, PLC is 

considered as the heart of any system. But with the use of 

Arduino instead can make the whole processing system 

flexible, efficient. Every result reveals that the operation of 

Arduino is very inspiring for liquid leakage and packaging 

system. 
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I. INTRODUCTION 

This system is designed and developed for “automatic liquid 

leakage detection and packaging using Arduino. 

In 2005, building upon the work of Hernando 

Barragán (creator of Wiring), Massimo Banzi and David 

Cuartielles created Arduino. An easy-to-use programmable 

device for interactive art design projects, at the Interaction 

Design Institute Ivrea in Ivrea, Italy. David Mellis 

developed the Arduino software, which was based on 

Wiring. Automation in control system is an equivalent 

machinery processes in factory with minimum human 

interface. 

Arduino can be an important part in automation. 

Today the industrial computer is available to carry out 

Arduino programming in some places takes place of plc. 

The computer must be able to run Arduino software 

(Arduino IDE) that allows it to operate Arduino. Arduino 

software enables user to program and document of Arduino 

program using C++language. Arduino provides many other 

benefits including increases reliability and flexibility, lesser 

cost, capability of communication, quick response time. 

Arduino consists of both a microcontroller and a part of the 

software or Integrated Development Environment (IDE) that 

runs on your PC, used to write & upload computer code to 

the physical board. The platform of an Arduino has become 

very famous with designers or students just starting out with 

electronics, and for an excellent cause. 

A. Methodology-1 

This paper consist of three IR sensors first IR sensor detects 

the packet and the output of sensor is feed to the controller 

which sequentially starts the whole system and each 

preprocess necessary in this course takes place one by one 

as programmed in the Arduino for the purpose. 

As the controller receives the input signal form the 

first IR sensor it instantaneously starts to roll the Conveyor 

system by energizing the motor connected to the conveyor 

system for the specific time which depends on the speed of 

gear motor and the distance of the piston (from the first IR 

sensor) exerting pressure on the packets. Once the packet 

reaches just below the piston it is pressurized with sufficient 

force so that the micro leaks which are invisible to the naked 

eyes can now be clearly seen in the form of liquid squeezing 

out of the faulty pack. If the pack is faulty, a worker 

standing beside the conveyor line gives the input signal to 

the second IR sensor by his hand manually. And this faulty 

pack now travels a little distance on the conveyor and later 

rejected with the help of another piston called the rejecter 

into a bin fixed beside the conveyor system to collect the 

faulty packets. If the pack is OK, it is finally passed to 

another bin where its final packing is done with the help of 

third IR sensor. As the third IR sensor receives the signal 

from packet which reaches to the final stage after clearing 

the entire test for leak successfully an automated packing 

system which is also controlled by the Arduino is initiated 

and this process continues until we finish checking last pack 

on the conveyor. 

B. Methodology-2 

In this method, we are standing a person (worker) beside a 

conveyor at an optimum location. Where the worker 

captures the liquid squeeze from the packets, if the packet is 

found to be good and well-sealed i.e., no leak is observed by 

the person. The packet is passed to the final stage for auto 

packing. And if the pack is found to be leaky then this faulty 

and leaky pack is stop in the way from its addition to the 

good packs and saving wastage and increasing productivity 

directly. 

II. SYSTEM ARCHITECTURE 

The system architecture shown in figure 1 is the automated 

liquid leakage system and detection system. This System 

consists of three IR sensors; Pack collecting bins -2; 

Pressure piston-1and; rejecter piston-1d.c motors -4 one for 

running conveyor system while remaining motors are used 

pressure piston and rejecter and one for the automatic 

packing system. D.C motor used for the conveyor system is 

a low rpm gear motor which provides high efficiency. 1-D.C 

motor is used for constituting Pressure piston and rejecter 

piston while the fourth motor is used in the packaging 

system all of them are running at 3.5-volt dc each and the 

one which is driving the conveyor is consuming 10 volts. 

Due to variation in the supply required for each component 

we have used a voltage regulator IC to achieve the desired 

requirement. 
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Fig. 1: System Architecture 

A. Hardware description 

An Arduino is used for performing input and output 

operation and for controlling input and outputs. The 

modeled components include sensors, electric piston, the 

electric motor, the conveyor system and the packets. A 12V 

D.C is used forgiving input supply to the Arduino. 

Positioning of the filled Packets varies.IR sensors are used 

and for conveyor system DC motor is used which results in 

high torque. Input to the Arduino is IR Sensors and an 

electric pressure piston is used for squeezing packets. 

B. Software description 

In software description Arduino programs are written in the 

Arduino Integrated Development Environment (IDE). 

Arduino IDE is a special software running on a system that 

allows to write sketches (synonym for program in Arduino 

language) for different Arduino boards. The Arduino 

programming language is based on a very simple hardware 

programming language called processing, which is similar 

to the C language. After the sketch is written in the Arduino 

IDE, it should be uploaded on the Arduino board for 

execution. 

 
Fig. 2: Arduino Program Body 

III. ARDUINO UNO 

Arduino a programmable controller is a digital 

computer which has been ruggedized and adapted for the 

control of manufacturing processes, such as assembly lines, 

or robotic devices, or any activity that requires high 

reliability control and ease of programming and process 

fault diagnosis. 

 
Fig. 3: Arduino UNO 

A. Working of Arduino UNO 

It is a continuous scanning process of a program. There are 

three steps in this: 

Step 1: Read input status .It checks whether the input to 

each if it is on or off. Sensor is connected to the first input, 

then to second input, last to third input and so on. In next 

step data is recorded into its memory which to be used 

Step 2: To execute program which depends on reading 

executes. Proceedings of the 2nd International Conference 

on Inventive Communication and Computational 

Technologies On single instruction ARDUINO executes 

program. The program is executed when the first input is on 

then it should turn on the first output which is based on the 

state of the first input. As it already knows which inputs are 

on/off from the previous step it will be able to decide the 

first output should be turned on. For the next step it will 

store the execution results. 

Step 3 Update Output Status which return to values of the 

output. ARDUINO gives the status of the outputs. It states 

the outputs based on which inputs were on during the first 

step thereafter executes the program. The common basic 

elements of a ARDUINO include input modules a central 

processing unit (CPU), output modules or points, and a 

programming device. In next step it would turn on the first 

output because the first input was on and your program said 

to turn on the first output when this condition is true. In l as t 

step the ARDUINO goes back to step first and the steps are 

repeated continuously. The type of input modules used by a 

ARDUINO depends upon the types of input devices used.[3] 

B. Dual Op Amp LM358  

 
Fig. 4: Pin configuration of LM358 



Automated Liquid Leakage Detection & Packaging System 

 (IJSRD/Vol. 8/Issue 4/2020/028) 

  

 All rights reserved by www.ijsrd.com 121 

C. Working of LM358 

LM358 consists of two independent, high gain operational 

amplifiers in one package. Important feature of this IC is 

that we do not require independent power supply for 

working of each comparator for wide range of power 

supply. LM358 can be used as transducer amplifier, DC gain 

block etc. It has large dc voltage gain of 100dB. This IC can 

be operated on wide range of power supply from 3V to 32V 

for single power supply or from ±1.5V to ±16V for dual 

power supply and it also support large output voltage swing. 

D. IR Sensor  

The working of any Infrared sensor is governed by three 

laws: Planck’s Radiation law, Stephen – Boltzmann law and 

Wien’s Displacement law. The basic concept of an Infrared 

Sensor which is used as Obstacle detector is to transmit an 

infrared signal, this infrared signal bounces from the surface 

of an object and the signal is received at the infrared 

receiver. There are five basic elements used in a typical 

infrared detection system: an infrared source, a transmission 

medium, optical component, infrared detectors or receivers 

and signal processing. Infrared lasers and Infrared LED’s of 

specific wavelength can be used as infrared sources. 

 
Fig. 5: IR Sensor 

E. L293D Motor Driver IC 

The L293D is a popular 16-Pin Motor Driver IC. It is 

capable of running two DC motors at the same time; also the 

direction of these two motors can be controlled 

independently. So if we have motors which have operating 

voltage less than 36V and operating current less than 

600mA, which are to be controlled by digital circuits like 

Op-Amp, Arduino this IC will be the right choice for us. 

 
Fig. 6: L293D Motor deriver IC 

F. Working of L293D 

 There are two power pins for this IC, one is the Vss(Vcc1) 

which provides the voltage for the IC to work, this must be 

connected to +5V. The other is Vss(Vcc2) which provides 

voltage for the motors to run, based on the specification of 

our motor we can connect this pin to anywhere between 

4.5V to 36V, here we have connected to +12V. 

The Enable pins (Enable 1,2 and Enable 3,4) are 

used to Enable Input pins for Motor 1 and Motor 2 

respectively. Since in most cases we will be using both the 

motors both the pins are held high by default by connecting 

to +5V supply. The input pins Input 1,2 are used to control 

the motor 1 and Input pins 3,4 are used to control the Motor 

2. The input pins are connected to the any Digital circuit or 

microcontroller to control the speed and direction of the 

motor. You can toggle the input pins based on the following 

table to control your motor. 

G. Conveyor Belt 

A conveyor belt is the carrying medium of a belt conveyor 

system (often shortened to belt conveyor). A belt conveyor 

system is one of many types of conveyor systems. A belt 

conveyor system consists of two or 

more pulleys (sometimes referred to as drums), with an 

endless loop of carrying medium—the conveyor belt—that 

rotates about them. One or both of the pulleys are powered, 

moving the belt and the material on the belt forward. The 

powered pulley is called the drive pulley while the 

unpowered pulley is called the idler pulley. There are two 

main industrial classes of belt conveyors; those in 

general material handling such as those moving boxes along 

inside a factory and bulk material handling such as those 

used to transport large volumes of resources and agricultural 

materials, such as grain, salt, coal, overburden and more. 

 
Fig. 7: Conveyor Belt 

H. IR Sensor  

An IR detector is an electronic instrument which detects the 

presence of any object to its close proximity. It provides 

secured communication due to line of sight or point-to-point 

mode of communication. Infrared motion sensors detect 

motion in daytime and nighttime reliably. It provides good 

stability over time. It delivers high repeatability. IR sensors 

are low cost so they reduce overall cost of the project. 

Future Work 

With the help of our project we can extend the process for 

the leakage detection and automated which will ensure 

better production rate raising profits of the industry. Making 

industry more efficient by saving wastage of good product. 

https://en.wikipedia.org/wiki/Electronic_instrumentation
https://en.wikipedia.org/wiki/Metal
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IV. RESULT 

The device can detect even a very small leakage even which 

cannot be detected by naked eyes easily in just few seconds. 

System performs the desired task with the help of its 

pressure piston at the first place and therein with the help of 

IR sensors. It is a time based control by which the pulse is 

generated in flow IR Sensor and various activities are 

accompanied to fulfill the process as desired in sequence. It 

can be used commercially in various dairies and anywhere 

filling takes place in the form of packets and reduces human 

effort. So the practical research result is much satisfactory. It 

shows the necessity of Arduino in industrial automation and 

also to realize the necessity of studying it. 

V. CONCLUSION 

The main aim of this paper is to develop a Arduino based 

automatic leak detection system for filling packets. We 

acquire more knowledge for better and advancement of the 

project in future. Also knows how Arduino systems are 

essential for advancements in electronic gadgets like 

automatic liquid leakage detection etc. 
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