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ABSTRACT 

 In today's automotive industry driver's safety is must important so 

that accident can be reduced. In many cases,lack of proper vision due to 

rainfall and manual errors like not increasing the speed of the wiper leads 

to accident. In this project an automatic rain sensing wiper system has 

proposed that detects rain and starts automatically and stops when the 

rain stops.When the droplets of rainfall on the sensor, the sensor detects 

the intensity of the rain and increases the speed of the wiper 

automatically. The higher speed of rotation indicates the higher rainfall. 

Fluodino (Arduino) is used along with a rain sensor, an LCD 16x2 

module, and a servo motor. The moisture is measured via analog output 

pins which are present in the rain sensor, the wiper starts rotating when a 

threshold of moisture is exceeded. The collected information from the 

rain sensor is processed and analyzed by Fluodino and it further controls 

the servo motor based on the processed information. The information 

about the intensity of the rainfall and speed of the wiper is informed to 

the driver by means of a 4-bit LCD module. All the devices are connected 

to Floduino which is connected to the power source inside the car.  
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION  

A windscreen wiper is an essential device that comes pre-installed 

in almost all motor vehicles including trains, cars, buses, some aircrafts, 

watercrafts etc. In the past, automakers have tried to either eliminate the 

wipers or to control their speed automatically. Some of the schemes 

involved detecting the vibrations caused by individual raindrops hitting 

the windshield, applying special coatings that did not allow drops to 

form, or even ultrasonically vibrating the windshield to break up the 

droplets so they don't need to be wiped at all. 

Operation of these wipers in the existing models is yet manual. The 

physical model of the operation includes two arms twirling at one end 

back and forth over the glass. The arms have long rubber blade attached. 

While one end of the arms is attached, the other end pivots. The blade 

when swung back and forth over the glass pushes water from its surface 

providing good visibility to driver. The speed of the central shaft is 

adjustable. A range of several speeds and at least one or more settings 

that let you set the speed in between are provided. These settings are 

commonly labeled as "intermittent" settings. To generate the force to 

accelerate the wiper blades a worm gear is used. The implementation of 

new technology in the current scenario can help to tackle the issue at 

hand. Using automation and IOT technologies to automate the working of 

the wipers using specific sensing devices can help reduce the risk of 

accidents and offer comfort to the people. These implementations that we 

aim to offer through this project has high flexibility, is quite reliable and 

accurate. The main theme in this project is to develop an automatic rain 

sensing car wiper to automatically detect precipitation. The system has 
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been designed in a way which ignites the wiper blades to push off the 

water falling over the glass in the event of rainfall. This system aims to 

give better visualization to driver without involving the efforts of driver. 

Thus, limiting the distraction Floduino board, a rain sensing module, a 

servo motor and an LCD are the main set of requirements used in the 

construction of the said system. In this setup, the microcontroller adjusts 

the speed of the servo motor according to the signal given by the rain 

sensing module. 

The data is transmitted through signals, the intensity of the rain or 

snowfall serves as the input. Pulse width modulation (PWM) controls the 

servo motor at its signal line. PWM is the representation of intensity of 

rain. [3] 

1.2 PROBLEM DEFINITION 

 Modern cars come equipped with a variety of facilities. While 

these facilities are incorporated in the four wheelers for entertainment and 

recreational purposes and aim to enhance the overall travelling 

experience, these features also serve as a means of intrusion and causes 

confusion and hysteria. In monsoon, rainfall adds to the list of 

distractions and makes driving a tedious task. As mentioned earlier, these 

distractions often become a source and cause of severe accidents that are 

sometimes unfortunately catastrophic. Various services are being actively 

included in the automobiles to ensure safety along with comfort of the 

driver. Several automobile companies have looked at the prospect of 

making the working of wipers automatic. Even today, only luxury cars 

come equipped with automatic rain sensing wipers, major reason being 

the cost. To make economical and reliable automatic rain sensing wipers 

and their installation has been a challenge that the automobile sector 

hasn’t been able to tackle. [3] 
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1.3 OBJECTIVE  

The following are the objectives of the project 

1. To reduce the risk of accidents 

2. To automate the wiper mechanism and working in automobiles.  

3. To reduce the driver’s tasks and allow driver to concentrate on 

driving.  

4. To reduce the operations of the wiper, in manual mode.[4] 

1.4 CURRENT RAIN SENSOR TECHNOLOGIES 

A rain sensor is used to detect the intensity of the rain and to 

provide different signals for different rain intensities to the controller. 

The ADC in the controller detects the sensor input and gives the signal to 

the driver circuit. The motor driver actuates the motor to run at high 

speed or low speed based on the amount of the rain intensity detected, 

and thus, the speed of the wiper is controlled. Currently, there are many 

types of rain sensors are proposed for use in automotive industry. To 

illustrate the predominance of these sensors, some types are described 

briefly below: 

1.4.1 Image array sensor 

An image array sensor, a CMOS active pixel sensor, is used to 

detect the intensity of the rain in patent. When a raindrop is present in 

pixels of the sensor, the voltage of those pixels creates an illumination 

level, which is converted to grey scale values and stored in memory. 

Then, the frequency pattern of those grey scale values is analyzed to 

determine the amount of rain present. The problem with such a sensor is 

that once the pixels are wet, they become less sensitive to the next 

raindrop, for the previous raindrop layer hinders the direct contact 

between the pixels and the new raindrops. Besides, the optical sensor 

covers only a partial section of the windshield. Thus, it does not provide 

results based on the overall condition. Moreover, the sensor fails to 
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differentiate any unwanted objects, such as dusts or leaves, from 

raindrops, and thus can be very ineffective at times [4].  

1.4.2 Audio Sensor 

The condition of rain can be detected using a microphone by 

listening to the sound created by falling raindrops on a metallic panel 

such as the roof of the vehicle. However, this system will require the use 

of a frequency selective filter to eliminate ambient noises [5].  

1.4.3 Capacitive Sensor 

A film of capacitive sensors is embedded within the laminated 

layer of the front windscreen, and the sensors detects the intensity of the 

rain based on the fluctuation of the capacitive signals and resistance due 

to the connection of the electrodes of the sensor via raindrops. The 

manufacturing procedure is a limitation to implementing this system, as 

many car windows are not laminated. Plus, the electrodes of the sensors 

require electric connections, which is difficult and costly. Plus, once the 

sensing electrodes are wet, they become less sensitive to the next 

raindrop.  

1.4.4 Optical rain sensor 

The optical rain sensor is built on the theory of reflection of light. 

Infrared light is projected on the windshield from a source, which is 

collected by a photo detector. And, based on the change in the amount of 

deflection of light, the system recognizes the presence of raindrop in the 

windshield and moves wiper automatically. However, unwanted objects 

like darts and leaves lying on the windshield can easily disrupt the 

reflection path of the light. Besides, the sensor becomes sensitive to 

external lights such as underground parking lights, lights inside tunnels, 

and starts to move the wiper regardless of clean weather condition. Also, 

due to using infrared lights, the sensor suffers from small sensing area. 

[9]  
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1.4.5 Omni-directional rain sensor 

In this method, similar approach as the optical sensor is used. 

However, instead of throwing lights at a certain angle like traditional 

methods, this system scatters the inputted light source in many directions. 

Then, the photodiode receives the scattered light reflected by the raindrop 

and calculates mathematically the intensity of the received light. This 

approach helps to use bigger surface area of the windscreen. However, 

this system is still not efficient in cases of differentiating the unwanted 

objects from raindrops. As described above, all of the proposed methods 

are somewhat costly and ineffective. This paper discusses a cost effective 

and highly performing windshield wiper system. A rain intensity 

detection sensor is used to receive an analog data about the intensity of 

the rain. Different weather conditions are assigned to different sets of data 

using fuzzy logic. A control device transmits the data from the sensor to 

the wiper motor. Then based on different weather conditions detected by 

analyzing the transmitted data, the windshield wiper rotates automatically 

[9]. 

1.5 TYPES OF RAIN SENSING WIPERS 

Varieties of rain sensing wipers have been constructed over the 

years. The various types are discussed in brief below. 

1.5.1 Rain Detector Using 555-Timer 

Rain Detector using 555 Timer is a simple alarm that can be used to find 

out if it was raining. In principle, Rain Detector using 555 Timer is a 

stable multi vibrator which is prepared by IC555 with installed sensor 

that can detect water. A stable multi vibrator with the 555 timer is set in 

the audio frequency with a frequency of 1 KHz. The series of using Rain 

Detector 555 Timer can be supplied with a voltage source that is free 

enough from 5-15V DC. 
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1.1 Rain Detector Using 555-Timer  

In application, Rain Detector using this 555 Timer can be mounted 

in a motor, car or other object that we want to protect from rain water 

sensors that are used in circuit 555 Rain Detector using this can be 

designed with a PCB that one can make the path as shown in the image 

above or as disclosed from the image above is by using aluminum foil 

taped to a board or boards that are plastic insulator . The important 

principle of the sensor is to conduct electrical current very well when the 

surface is exposed to water even a little [21]. 

1.5.2 Rain Detector Using the Combination of 555-Timer and 

Darlington-Pair 

The simple rain alarm circuit which produces an audible alarm 

whenever rain fall. The rain detector circuit is based on two transistors 

(Q1 & Q2) and a NE555IC (IC1). The two transistors are wired as a 

switch which goes on when the base of Q1 is shorted to the positive of 

the supply by the rainwater falling on the sensor. When the transistors are 

ON power supply is available to the IC1 which is wired as a stable multi 

vibrator. 



7 
 

 

1.2 Combination of 555-Timer and Darlington-Pair 

The output of IC1 drives the speaker to produce an alarm. It uses a 

9V battery or a 9V regulated DC supply for powering the circuit and 

hence has a stable power supply. However, connecting any speaker less 

than 8 ohms impedance as load can damage the IC. Comparatively, most 

of the rain detectors as shown above are not easy to design and are 

expensive to construct, but the two- transistor rain detector is very easy to 

design and requires fewer components for its construction. Its sensing 

element can be locally constructed instead of importing, and it can be 

made from two separate transistors connected in parallel. This makes it 

less expensive and affordable [22]. 

1.5.3 Rain Detector Using 8051 Microcontroller 

It works in the principle of water conducting electricity. This rain 

detector is working in very simple process of water conducting 

electricity. The wire which is connected to Vcc and the other four wires 

are made to be inside the pipe whose image is given below. It has 

different levels namely slow, moderate, high, and very high via BC547 

transistor. Port P2 is connected to data pins of LCD and P1.0, P1.1, P1.2, 

are connected to RS, RW, and EN pins of LCD respectively. 
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1.3 Rain Detector Using 8051 Microcontroller 

When there is no rain, it will show No Rain. As the rain starts the 

pipe gets filled slowly wire at different levels get some positive voltage, 

due to conducting nature of the water. Due to this voltage is sent to their 

respective pins on controller. When first drop falls in that pipe, LCD 

displays the message slow. When the speed of rain increases the water get 

touched the wire and show different message like slow, moderate, high, 

very high [23]. 

1.5.4 Rain Detector Using Silicon Controlled Rectifier (SCR) 

This circuit uses a sensor made of a small piece of etched PC board 

and a simple SCR circuit to detect rain and sound a buzzer. The SCR 

could also be used to activate a relay, turn on a lamp, or send a signal to 

 

1.4 Silicon Controlled Rectifier (SCR) 

a security system. Also, because the SCR power controller is a solid-state 

device, it provides virtually limitless, trouble-free operation with a 



9 
 

minimum of maintenance and so it is highly reliable. One limitation of 

using the SCR is that there will be high current surge and high voltages 

effect which can damage the device. There is a need to protect the device 

against damages by using snubber circuits [24]. 

1.5.5 Rain Detector Using NE555 and UM66 

 

1.5 Rain Detector Using NE555 and UM66  

This rain detector has two parts, astable using NE555 and simple 

continuity tester. The input to the astable is given through a continuity 

circuit. It has two wires A and B which are placed just near each other. 

But both have no connection. The continuity circuit is closed when it 

begins to rain and as water particles fall on the two wires A and B. Thus, 

the circuit is closed and the 10V is fed into the astable multi-vibrator. The 

astable multi-vibrator can produce square waves when input is given to it. 

In this circuit we use a melody sound generator IC UM66. It is used to 

produce sound when rainfall occurs. It has 3 pins used as input, output 

ground. The output from the astable multi-vibrator is given to the input of 

the IC UM66. First the output is given to the BC548 transistor to amplify 

it. After it is given to the input to UM66, the output from the UM66 is 

again given to the BC548 for amplification and then given to the speaker, 

and the speaker produce the sound. If the rain continues, the sound is also 

continuously produced. Fix the circuit except wires A and B and speaker. 

Place the speaker at the place where it can be heard, and place the wires 
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A and B in the open and close to each other for rainfall to occur. The IC 

UM66 helps to prolong the sound of the buzzer as long as the rain 

continues but consumes more power during this period [25]. 
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CHAPTER 2 

LITERATURE REVIEW 

Abhishek Das et al., (2021) has proposed a model for an 

automatic car wiper system that had been operated on sensing rain and 

snow on the windshield of a car. They developed a prototype for this 

system by integrating a servo motor and raindrop sensor with an 

AT89C51 Microcontroller. [1] 

Shivani Yadav et al., (2021) has proposed a paper in the topic of 

“Automatic Rain Sensing Wiper using Arduino.”  The usual wiper system 

required driver’s attention to switch on the wiper system during rainfall. 

Whereas in traffic condition, driver should not be unfocused by manual 

adjustment of switching the wiper system which might lead to accident. 

They used a weather recognized method to construction an automatic rain 

sensing wiper on the wind screen during rain so as to avoid frenzy of 

driver. They used Arduino along with a rain sensor, an LCD 16x2 

module, and a servo motor. the rainfalls were measured via water rain 

sensor was present in automatic wiper system to collect information via 

sensor the wiper would start rotating then dispatched to Arduino. This 

method exhibited good identification ability of raindrops and encouraging 

results for rainfall discernment. In order to keep away from condemning 

situation this automatic wiper system provided changeable wiping speed 

formed on precipitation intensity. The state of the art in this paper was not 

only money-making but also highly dispatch and more accurate and 

economically inexpensive which could be implemented in all low and 

middle intensity vehicles. [2] 

Ayush Kalra et al., (2020) has proposed another such model in 

market that limits the cost while maintaining the efficacy. A rain sensor, a 

microcontroller and a driver integrated circuit (IC) were the major 
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components used in the construction and seamless working of the 

proposed device. Falling water has been quickly and precisely detected 

by the rain sensor which then transmitting the signal to the second 

component i.e., microcontroller which in turn energized the driver IC to 

switch the required motion of the wipers on using servo motor. This 

device converted a cumbersome manual operation to a smooth automatic 

one. [3] 

K. Evangili Supriya et al., (2020) has developed a real time rain 

sensing and wind shield wiper control system with cloud computing and 

geotagging application. Many traditional systems used windshield wipers 

which worked intermittently and with variable speeds during rain. In 

majority of the vehicles an adjustable lever near the steering of the driver 

had to be operated by the driver to control the windshield wiper. This 

change of lever position would distract the driver’s attention, more so 

during poor visibility that might lead to untoward incidents. To overcome 

the above problem, fully automatic windshield wiper system using Texas 

instruments CC3200 XL-Launchpad, Rain sensor YL-63, GSM SIM900A 

Module and Thing speak cloud. Further, the internet connectivity in the 

developed hardware would send messages to the connected cars/mobiles 

about the rain and the location of the vehicle could easily be tracked 

using Geotagging. [4] 

Moni Sree et al., (2020) has proposed a paper on the topic 

automatic wiper system. In this system, a rain sensor, microcontroller and 

a driver integrated circuit was used to convert manual operation into 

automatic operation. When water falls on the rain sensor, the signal is 

been sent to the microcontroller but the sensor and then the 

microcontroller processed the data and energized the driver IC to turn on 

the wiper. With these modifications automatic cleaning of the glass could 

be done without the involvement of the driver. [5] 
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Andreas Reiner et al., (2019) has proposed the paper which 

investigated the image quality and the correctness of object detection 

within one wiping action under rainy weather conditions. The results 

suggested that the image quality and the object detection performance 

decreased as the raindrops accumulated on the windshield. Further, it had 

been shown that there was a trade-off between performance and time. 

Therefore, adaptive weighting data fusion should be implemented so that 

decisions were made based on the frames in which the sensors' data was 

the most reliable. The object detection with in-vehicle cameras which was 

affected by raindrops on the windshield since the outside view was 

disturbed. To counteract, windshield wipers were installed to improve 

visual information for human drivers but also benefit image sensors. [6] 

Kumar Anshumali et al., (2019) has proposed an automatic 

windshield wiper. The existing automatic wiper system had false wiping 

just after the rainfall stoped which could be overcome by using proposed 

wiper system. The advantage of proposed automatic wiper system was 

compared with the water sensor of existing automatic wiper system after 

rainfall. The proposed system in this paper was more accurate and 

economically cheap which could be implemented in all low and middle 

level vehicles. In order to avoid critical situation this automatic wiper 

system provided variable wiping speed based on precipitation level. This 

automatic wiper system had low cost water sensor, Atmega8 

microcontroller, Arduino Uno, LCD module and wiper motor, power 

cable. [7] 

Praveen Kiran Mali et al., (2019) has proposed a paper for rain 

sensitive windscreen wiper system using a rain sensor. Rain sensor 

attached with a device called infrared (IR) light detectors attached. A 

device based on an optical sensor which emitted the IR light to the 

windshield. When it’s raining, the amount of reflected IR light would 
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decrease because there was a disturbance on the windscreen. The sensor 

would send this message to the PIC16F84A. The PIC sent the message to 

the wiper motor and move it. The system worked by using optical sensors 

to detect the amount of water on the windshield and controlling the 

wipers. The sensor was mounted in contact with the inside of the 

windshield, near the rear mirror. The sensor projected infrared (IR) light 

into the windshield at a 45-degree angle. If the glass was dry, most of the 

light was reflected back into the sensor by the front of the windshield. If 

rain drops on the windshield, they reflected the IR light in different 

direction because the wetter the glass, the less light took it back into the 

sensor. The electronic and software inside the sensor would turn on the 

wipers when the amount of light reflected onto the sensor decreases to a 

present level. The software set the speed of the wipers based on how 

much the IR was reflected back into the sensor. [8] 

Sakshi Karande et al., (2019) has proposed an automatic wiper 

system that automatically switches ON detecting rain and stops when rain 

stops. This paper brought forward this system to automate the wiper 

system having no need for manual intervention. Rain sensor along with 

microcontroller and driver IC to drive the wiper motor were used. This 

system used rain sensor to detect rain, this signal was then processed by 

microcontroller to take the desired action. The rain sensor worked on the 

principle of using water for completing its circuit, so when rain falls on 

its circuit got completed and sent out a signal to the microcontroller. The 

microcontroller then processed this data and drove the motor IC to 

perform required action. The motor driver IC then drove a servomotor to 

simulate as a car wiper. [9] 

Sourish Mitra et al., (2017) has proposed a paper on Arduino 

based Bluetooth car wiper system. The wiper starts to wipe when it 

captures any wireless Bluetooth signal from any mobile. They introduced 
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an innovative way to wipe the windshield. Although it was a Bluetooth 

based car wiper, there was a need for human intervention. For the wiper 

to start, it needs to detect Bluetooth signals and those should be sent by 

the driver to start the wiper. The Bluetooth car wiper was constructed 

using HC05 Bluetooth, Arduino, and servo motor. It could control the 

movement of the car wiper by sending low range Bluetooth signals. [10] 

Bhagyashri U. Wani et al., (2016) has proposed paper for the 

efficient data communication media as CAN. This system consisted of 

different application in Vehicle automation using CAN. SAM3X8E 

cortex M3 processor as Master & slave processor. This system was 

applied for Rain detection module & LDR input for automatic Fog light 

ON-OFF & wiper movement, direction change of front light using 

different velocity input. [11] 

Jee-Hun Park et al., (2016) has presented the paper in the topic 

the development of vision-based smart windshield wiper system that 

could automatically adjust its speed and intermittent interval according to 

the amount of water drops on the windshield. The system employed 

various image processing algorithms to detect water drops and fuzzy 

logic to determine the speed and the interval of the wiper. [12] 

P.K. Otchere et al., (2016) has proposed that the automated rain 

wiper system was developed to mitigate driving distractions and allow 

drivers to focus on their primary task of driving. The system uses a 

combination of impedance and rain sensor to detect rain and its intensity. 

The system contains a controller that takes in the input signals from the 

sensors and controls the operation of the windshield wipers based on 

those input signals. The aim of this project was to help reduce accidents 

that happen as a result of the driver intending to clean the windscreen 

when rain is falling thereby taking the attention of the driver off the road 

when he or she is switching on and off the wiper. In rainy days we suffer 
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from act of sprinkling of water on front glass of our wheeler. While 

driving car, driver cannot see on road vehicles. So, he tries operating 

wiper on glass, for that he should often switch on for operating wiper and 

because of this it might cause vehicle accident. If we apply any kind of 

sensor on glass which senses the act of sprinkling water, by automation 

the wiper will be operating automatically. When the water hit the sensor, 

it would send signal to the system thus moving the wiper motor. Once the 

sensor did not detect any water, the wiper would stop.  This would reduce 

the weaknesses which have been stated at beginning. Additional plan to 

this invention was to make the wiper automatically push up from the 

windscreen when the engine shut off. [13] 

S. B. Patil et al., (2016) has proposed a paper on “Rain sensing 

automatic wiper and secure access system” which was used to detect 

rainfall and activate automobile windshield wipers without driver 

interaction. This system was developed to reduce driving distractions and 

allowed drivers to focus on main task of driving. The distraction 

eliminated with the development of this system was the manual 

adjustment of wipers when driving in precipitation. The few seconds that 

a driver would take their attention off the road to adjust a knob while 

driving in poor weather conditions could potentially lead to car accidents. 

The system used a combination of impedance and piezo-electric sensors 

to detect rain and its intensity. The system contained a microcontroller 

that takes in the input signals from the sensors and controls the operation 

of the windshield wipers based on those input signals. [14] 

K. V. Viswanadh et al., (2016) has proposed the project in the title 

Design & Fabrication of Rain Operated Wiper Mechanism using 

Conductive Sensor Circuit which was designed for automobile vehicles 

and was fully equipped by sensor circuit and wiper motor. It included 

design and development of a control system based on electronically 
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controlled automotive rain operated motor called automated rain operated 

system. [15] 

Lubna Alazzawi et al., (2015) highlighted fuzzy logic to operate 

the collected analog data from the rain sensor. The program was 

programmed to use fuzzy logic in collecting data. The wiper motor was 

controlled by the microcontroller which uses pulse width modulation. The 

reason for the fuzzy logic can be easily rearrange able. They were used to 

redesign things. It could be used to construct different wipers for different 

vehicles without changing any hardware configuration. Then it would be 

placed in a vehicle and used. [16]  

Naresh et al., (2015) has proposed paper for automatic wiper in 

various method and explain the basic skeleton for adjust speed of wiper 

automatically according to the amount of water on the windshield and in 

addition with also in advance removal of moisture inside the car while 

raining. The system activates the wiper to operate in fully automatic 

mode and detect moister using CAN technology. [17] 

Prajapati Vijay et al., (2015) the automated rain wiper system is 

used to detect rainfall and activate automobile automatic rain wipers 

without driver interaction. The system was developed to mitigate driving 

distractions and allow drivers to focus on their primary task of driving. 

The distraction eliminated with the development of this product is the 

manual adjustment of windshield wipers when driving in precipitation. 

The few seconds that a driver takes their attention off the road to adjust a 

knob while driving in poor weather conditions could potentially lead to 

car accidents. The system uses a combination of impedance and 

Impedance sensor to detect rain and its intensity. The system contains a 

controller that takes in the input signals from the sensors and controls the 

operation of the windshield wipers based on those input signals. The 

prototype demonstration shows the basic operation of the system in 
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standard conditions. The system responded successfully to rain 

simulations within the specified amount of time. [18] 

Mukul Joshi et al., (2013) has proposed a paper named “A novel 

and cost-effective resistive rain sensor for automatic wiper control” 

which is economical, efficient and has a good output. This paper used a 

resistive rain sensor. They developed a wiper which was practically 

verified, and a sensor was developed an equivalent mathematical model. 

The rain sensor generally has a predetermined rotational geometry. When 

the droplets of the rainfall on the sensor, the droplets form a layer on the 

surface of the sensor causing non-linearity to its resistance. To decrease 

the non-linearity and to increase the efficiency of the system, the response 

from the sensor was to be linearized. The response could be linearized by 

using the linearization circuit with the equivalent electrical model of the 

sensor. To achieve the changes in the speed based on the output provided 

by the rain sensor, customized PIC micro-controller was used in the 

system. [19] 

Anil G. Bansode et al., (2012) has proposed an effective design 

and development of an automatic windshield wiper system, based on 

intensity of rain. The system comprised of PIC (Peripheral Interface 

Controller), grid sensor and a D.C. motor to actuate the windshield wiper. 

The grid sensor was used to detect the rain intensity which was based on 

the simple principle that, as wetness increased sensor output voltage 

decreased, when the sensor was a part of voltage divider circuit. It had an 

ability to change the wiper speed automatically with the change in rain 

intensity. To measure the rain intensity Matlab 7.0 fuzzy logic toolbox 

was used to predict the intensity of rain (High rain, Medium rain, 

Drizzle).[20] 
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CHAPTER 3 

METHODOLOGY 

3.1 HARDWARE SECTION 

3.1.1 ATmega328 

ATmega328 is a high-performance Atmel 8-bit AVR RISC-based 

micro controller.  By executed powerful instruction in a single clock 

cycle, the device achieves throughputs   approaching 1MIPS per MHz, 

balancing power consumption and processing   speed.  The AVR core 

combines a rich instruction set with 32 general purpose working   

registers.  All the 32 registers are directly connected to the Arithmetic and 

Logic Unit (ALU) allowing two independent registers to be accessed in 

one single instruction executed in one single clock cycle. 

 

3.1 ATmega328 

3.1.2 ATmega328   Features 

32KB ISP flash memory with read-while-write capabilities, 1KB  

EEPROM, 2KB SRAM, 23 general purpose I/O lines, 32 general purpose  

working registers, three flexible timer/counters  with  compare  modes, 

internal  and external interrupts, serial programmable USART, a byte-

oriented 2- wire   serial interface, SPI serial port, 6-channel 10-bit A/D 
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converter (8-channels in TQFP and QFN/MLF packages), Programmable 

Watchdog Timer with internal   oscillator, and five software selectable 

power saving modes. The idle mode stops the CPU while allowing the 

SRAM, Timers/Counter functioning. This allows very fast start-up 

combined with low power consumption. 

The device is manufactured using Atmel’s high density non-

volatile memory technology.  The on-chip ISP Flash allows the program 

memory to be reprogrammed In-system through an SPI serial interface, 

by a conventional non-volatile memory programmer or by an on-chip 

Boot program running on the AVR core.  The boot program can use any 

interface to download the application program in the Application Flash 

memory. Software in the Boot Flash section will continue to run while 

the Application Flash section is updated, providing true Read-While-

Write operation.  By combination an 8-bit RISC CPU with In-system 

self-programmable Flash on monolithic chip, Atmega328 is a powerful 

microcontroller that provides a highly flexible and cost-effective solution 

to many embedded control applications. 
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3.1.3 Pin Configuration 

 

3.2 Pin configuration for ATmega328 

3.1.4 Pin Description 

3.1.4.1 Digital   pins 

The digital pins on the Floduino board can be used for general 

input and output through the flowing commands. 

pin mode () 

digital read () 

digital write () 
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Each pin has an internal pull-up resister. When the pin is configured as an 

input the digital write () command is used. 

Serial 0(RX) and 1(TX) 

Serial data is divided into two signals namely, 

1. Transmitter (TX)-When the signal is low it transmits serial data 

2. Receiver (RX)- when the signal is high it receives serial data 

External interrupts 2 and 3 

These pins can be configured to trigger an interrupt on a low value, 

a rising or falling edge, or a change in value. 

PWM: 3, 5, 6,9,10 AND 11  

These pins provide an 8-bit PWM output with the analog on a low 

value, a rising or   falling edge, or a change in value. 

BT Reset: 7 

(Floduino BT-only) connected to the reset line of the Bluetooth 

module. 

LED: 13  

When the pin is HIGH value, the LED is on, when the pin is LOW, 

it’s off. 

3.1.4.2 Analog   pins 

The analog input pins support (ADC) using   the analog Read () 

function. Most of the analog inputs can also be used as digital pins:  

analog input 0 as digital pin 14 through analog input 5 as digital pin 19.  

Analog inputs 6 and 7 cannot be used as digital pins. 

3.1.4.3 Power pins 

V IN 

It is an input voltage given to the Floduino board using an external 

power source. Voltage is supplied through this pin or a power jack can be 

accessed through this pin.  The input voltage varies according to the 

board. 
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5 V  

It is a regulated power supply used to power the microcontroller 

and other components on the board.  This can come either from input 

voltage through an on-board regulator, or can be supplied by USB or 

another regulated 5V supply. 

3.3 V 

A 3.3 Volt supply generated by the on-board FTDI chip. 

GND - Ground pins. 

3.1.4.4 Other pins 

AREF 

The reference voltage for the analog inputs is given through AREF. 

Reset 

It resets the microcontroller chip. 

3.2 INTORDUCTION OF FLODUINO 

Floduino uses an embedded micro controller ATmega328. It is a 

28-pin microchip with 32k FLASH memory. 

Embedded C program downloaded from the computer into the 

flash memory empowers AT MEGA 328 chip to program different 

specified application. Erasing and reprogramming can be accomplished at 

ease through the EPROM available inside AT MEGA 328 chip. 

The software embedded powers the chip by controlling the 14 

numbers of digital I/O pins and 4 numbers of analog input pins. AT 

MEGA 328 houses a rich set of macros in its LIBRARY and makes 

programming simpler and enjoyable. The chip is an open platform 

exposed for multiple applications expanding its adaptability to empower 

its versatility through various transducer modulus available. 
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3.3 Floduino 

3.2.1 Features of Floduino 

Microcontroller  ATmega328 

Operating voltage 5V 

Input voltage(recommended) 7-12V 

Input voltage(limits) 6-20V 

Digital I/O Pins 14(of which 6 provide PWM 

output) 

Analog Input pins 6 

DC current per I/O pin  40 Ma 

DC current for 3.3V pin 50 Ma 

Flash memory 32KB (AT mega328) of which 

0.5 KB used by boot loader 

SRAM 2 KB(ATmega328) 

EEPROM 1KB(ATmega328) 
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Clock speed 16MHz 

 

The Floduino can be powered via the USB connection or with an 

external power supply. The power source is selected automatically. 

External (non-USB) power can come either from an AC-to-DC adapter 

(wall-wart) or battery. The adapter can be connected by plugging a 

2.1mm center-positive plug into the board power jack. Leads from a 

battery can be inserted in the Gnd and Vin pin headers of the POWER 

connector. 

The board can operate on an external power supply of 6 to 20 volts. 

If using more than 12V, the voltage regulator may overheat and damage 

the board. The recommended range is 7 to 12 volts. 

3.3 SERVO MOTOR 

A servo motor is an electrical device which can push or rotate an 

object with great precision. If you want to rotate and object at some 

specific angles or distance, then you use servo motor. It is just made up of 

simple motor which run through servo mechanism.  

 

3.4 Servo Motor 
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If motor is DC powered then it is called DC servo motor, and if it is AC 

powered motor then it is called AC servo motor. We can get a very high 

torque servo motor in a small and light weight package. The position of a 

servo motor is decided by electrical pulse and its circuitry is placed 

beside the motor. 

3.3.1 Working principle of Servo Motors 

A servo consists of a Motor (DC or AC), a potentiometer, gear 

assembly and a controlling circuit. Gear assembly is used to reduce RPM 

and to increase torque of motor. At initial position of servo motor shaft, 

the position of the potentiometer knob is such that there is no electrical 

signal generated at the output port of the potentiometer. Now an electrical 

signal is given to another input terminal of the error detector amplifier. 

Now difference between these two signals, one comes from potentiometer 

and another comes from other source, will be processed in feedback 

mechanism and output will be provided in term of error signal. This error 

signal acts as the input for motor and motor starts rotating. Now motor 

shaft is connected with potentiometer and as motor rotates so the 

potentiometer and it will generate a signal. So as the potentiometer’s 

angular position changes, its output feedback signal also changes.  

After sometime the position of potentiometer reaches at a position 

that the output of potentiometer is same as external signal provided. At 

this condition, there will be no output signal from the amplifier to the 

motor input as there is no difference between external applied signal and 

the signal generated at potentiometer, and in this situation motor stops 

rotating. 

3.3.2 Controlling of Servo Motor 

         Servo motor is controlled by PWM (Pulse with Modulation) which 

is provided by the control wires. There is a minimum pulse, a maximum 

pulse and a repetition rate. Servo motor can turn 90° degrees from either 
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direction form its neutral position. The servo motor expects to see a pulse 

every 20 milliseconds and the length of the pulse will determine how far 

the motor turns. For example, a 1.5ms pulse will make the motor turn to 

the 90° position, such as if pulse is shorter than 1.5ms shaft moves to 0° 

and if it is longer than 1.5ms than it will turn the servo to 180°. 

 

3.5 Controlling of Servo motor 

Servo motor works on PWM (Pulse width modulation) principle 

means its angle of rotation is controlled by the duration of applied pulse 

to its Control PIN. Basically, servo motor is made up of DC motor which 

is controlled by a variable resistor (potentiometer) and some gears. High 

speed force of DC motor is converted into torque by Gears. 

WORK = FORCE X DISTANCE 

DC motor Force is less and distance (speed) is high and in Servo, 

force is high and distance is less. Potentiometer is connected to the output 

shaft of the Servo, to calculate the angle and stop the DC motor on 

required angle. 

Servo motor can be rotated from 0° to 180° degree, but it can go up 

to 210° degrees, depending on the manufacturing. This degree of rotation 
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can be controlled by applying the Electrical Pulse of proper width, to its 

Control pin. Servo checks the pulse in every 20 milliseconds. Pulse of 1 

ms (1 millisecond) width can rotate servo to 0 degree, 1.5 ms can rotate to 

90° degree (neutral position) and 2 ms pulse can rotate it to 180° degrees.  

A servomotor is a rotary actuator or linear actuator that allows for 

precise control of angular or linear position, velocity and acceleration.it 

consists of a suitable motor coupled to a sensor for position feedback. It 

also requires a relatively sophisticated controller, often a dedicated 

module designed specifically for use with servomotors. Servomotors are 

not a specific class of motor although the term servomotor is often used 

to refer to a motor suitable for use in a closed-loop control system. 

3.4 CIRCUIT 

3.4.1 Circuit explanation 

Water level indicator probe consist of 4 pins. They are trigger pin, 

echo pin, ground and vcc. The trigger pin is connected to D4 (digital pin) 

of ATmega328. The echo pin of the sensor is connected to D5 of 

ATmega328. Servo motor has three pins vcc, ground and pulse pin. The 

pulse pin connected to the digital pin D9 of ATmega328. 

3.5 WORKING PRINCIPAL OF THE PROJECT 

The project consists of three sections. 

1. Water level indicating input section using water level indicator 

probe. 

2. Processor section using ATmega328 embedded microcontroller to 

decide action. 

3. The servomotor attached to the wiper blade clearing and providing 

a clear view of the road forming the output section. 
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3.5.1 Block diagram  

INPUT SECTION  PROCESSOR                        OUTPUT 

                                                       SECTION                          SECTION                                   

 

  

 

 

 

                                                             Fig 10 

3.5.2 Processor Section - The Speed of the Wiper Action decide 

The processor sends a start trigger pulse to initiate water level 

probe and reads the count N of the counter when the reflected signal is 

received. Comparing N with a pre fixed number ‘N’, a decision is made 

to reduce or decrease the speed of the wiper action. 

The servo motor is capable of rotating continuously from 0˚ to 180˚ 

clockwise or from 180˚ to 0˚ anticlockwise in steps of 1˚ or in steps of 

10˚ depending upon the PWM signal sent by the microcontroller to the 

enable pin of the servomotor. If the pulse width is less the servo rotates 

by 1˚ only taken more time while for a bigger pulse width the servo 

rotates in steps of 10˚ cover the angular distance is a short time. This 

action is controlled by the library function stored inside the controller. 

Thus, the instructions are given to the servo motor to rotate clockwise or 

anticlockwise either in steps of 1˚ or in steps of 10˚ depending upon the 

value of N received from the ultrasonic sensor section. The PWM 

command to alter the speed of the wiper accordance with the intensity of 

rain is given to the enable pin of the servo motor so as to rotate if faster or 

slower by the controller. 

ATmega328 

for decision Servo Motor  
Water probes 

sensor 
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3.5.3 Output Section - Variation of Speed 

The servo motor standing from 0˚ is made to rotate clockwise up to 

180˚ in steps of 1˚ and back from 180˚ to 0˚ for less rain and the same ‘to 

and fro’ operation in steps of 10˚ heavy rains by the PWM signals from 

the processor section at it enable pin. 

If the shaft rotates through 1˚ only for every ms, it takes more from 

to cover 180˚ and so rotates slowly on the other hand of the shaft jump 

through 10˚ for every ms, it can cover 180˚ rotation in a shorter time and 

works faster.  

 

3.7 Bread board connection for “Automatic windshield wiper” 
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Thus, the speed of the wiper action is controlled by the servo motor 

depending on the intensity of rain. 

3.6 SOFTWARE SECTION EMBEDDED C PROGRAM 

Floduino programs can be divided into three main parts. 

1. Structure 

2. Value (variables and constants) 

3. Function  

3.6.1 Structure 

Floduino program runs in two parts  

       Void   setup () 

       Void   loop () 

Setup () is preparation and loop () are execution. In the setup 

section, always at the top of your program, you would set Pin Modes, 

initialize serial communications, etc. The loop section is the code to be 

executed – reading inputs, triggering outputs, etc. 

Variable   declaration 

Function   declaration 

3.6.1.1 Control   structures 

• if 

• if...else 

• for 

• switch case 

• while 

• do...while 

• break 

• continue 

• return 

• go to 
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3.6.1.2 Operators 

1. Arithmetic   operators 

2. Comparison   operators 

3. Boolean   operators 

4. Compound   operators 

Arithmetic   operators 

• = (assignment operators) 

• +(addition) 

• -(subtraction) 

• *(multiplication) 

• /(division) 

• %(modulo) 

Comparison   operators 

• = (equal to) 

• ! = (not equal to) 

• < (less than) 

• > (greater than) 

• <= (less than or equal to) 

• >= (greater than or equal to) 

Boolean   operators 

• &&(and) 

• ǁ(or) 

• ! (not) 

Compound   operators 

• ++(increment) 

• --(decrement) 

• += (compound addition) 

• -= (compound subtraction) 



33 
 

• *= (compound multiplication) 

• /= (compound division) 

• &= (compound bitwise and) 

• = (compound bitwise or) 

3.6.2 Variables 

 Variables are expressions that are used in programs to store values, 

such as sensor reading from an analog pin. Variables are classified into 

• Constants  

• Data type 

3.6.2.1 Constants 

 Constants are particular values with specific meaning. 

• HIGH │ LOW 

• INPUT │OUTPUT 

• True │false 

• Integer constants 

3.6.2.2 Data types 

Variables can have various types, which are described below. 

• Void 

• Boolean 

• Char 

• Unsigned char 

• Byte 

• int 

• Unsigned int 

• Word 

• Long 

• Unsigned long  

• Short 



34 
 

• Float 

• Double 

• String – object 

• Array   

3.6.3 Syntax 

• ; (semicolon) 

• {} (curly braces) 

• // (single line comment) 

• /**/ (multi-line comment) or block comment 

; Semicolon 

A   semicolon must be used   to end a statement and separate   

elements of the program. A semicolon is also used to separate elements in 

a loop. 

Int x=13; //declares variable ‘’x’’ as the integer 13 

{} curly braces 

        Curly braces define the beginning and    end of function blocks and 

statement blocks such as the void loop () function and for and is 

statement. 

Type function () 

{ 

Statements; 

} 

The opening curly braces {must always be followed by a closing 

curly brace}. This often referred to the braces being balanced. 

Unbalanced braces can often lead to cryptic, impenetrable compile 

errors that can sometime too hard to track down in a large program. 
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// single line comment 

            Single line comment   begins with // and end with the next line of 

code. Link block comments, they are ignored by the program   and take 

no memory space. 

// this is a single line comment 

           Single line comment is often used after a valid statement to 

provide more   information about what the statement accomplishes or 

provide a future remainder. 

/*/* multi – line comment 

            Block comments or multi line comments, are areas of text ignored 

by the program and   are used for large text descriptions of code or   

comments that help others understand part of the program. 

They begin with /* and end with*/.  When experimenting with 

code, ‘’commenting out’’ parts of the program   is a convenient way to 

remove lines that may be buggy. This leaves the lines   is the code, but 

turns them into comments, so the compiler   just ignores   them.  This can 

be especially useful when trying   to locate a problem, or when a program   

refuses   to compile and the compiler error is cryptic or unhelpful. 

3.6.4 Serial   communication 

 Serial communication is used for communication between the 

Floduino board and a computer. This communication happens via the 

Floduino board’s serial or USB connection and on digital.  When using 

serial communication, digital pins 0(RX) and 1(TX) cannot be used at the 

same time. 

• Pins 0(RX) and 1(TX) 

• Serial. Begin(speed) 

• Int. serial. read () 

• Serial. flush() 

• Serial. print(data) 



36 
 

• Serial. printIn(data) 

• Serial. begin(rate) 

Open serial port sets the baud rate for serial data transmission. The 

typical baud rate for communicating with the computer is 9600 although 

other   speed is   supported. 

Void   setup () 

{ 

Serial. Begin (9600); // opens serial port 

}   

// sets the data to 9600 bps 

3.6.4.1 Serial. printIn (data) 

Print data to the serial port, followed by an automatic carriage 

return and line feed.  This command takes the same from a serial. Print (), 

but is easier for reading data on the serial monitor. 

Serial. printIn (analog value); // sends the value of  

                                           //*analog value’ 

The following examples   takes a reading from analog pin () and sends 

data to the computer every 1 seconds. 

Void setup () 

{ 

Serial. Begin (9600); // sets serial to 9600 bps 

} 

Void loop () 

{ 

Serial.printIn (analog read (00; // sends analog values 

                                               // pauses for 1 seconds 

} 
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3.7 FUNCTIONS 

A function is a block of code that has a name and a block of 

statements that are executed when the function is called. 

3.7.1 Setup function 

This function should follow the declaration of any variable at the 

variable at the very beginning of the program. It’s the first function to run 

in the program, is run only once and used to set pin mode or initialize 

serial communication. 

3.7.2 Loop function 

The loop function follows next and include the code to be executed 

continuously reading inputs, triggering outputs, etc. 

3.8 DIGITAL I/O 

3.8.1 Pin mode (pin, mode) 

Used in void setup () to configure a specified pin to behave as 

INPUT or an OUTPUT. 

Pin mode (pin, OUTPUT); // sets ‘pin’ to the output 

Floduino digital pins default to inputs, so they don’t need to be 

explicitly declared as inputs with pin mode (). There is also convenient 

pull –up resistor builds into ATmega chip that can access from software. 

These build-in pull up resistors are accessed in the following manner. 

pin Mode (pin, INPUT); // Set ‘pin’ to input 

digital Write (pin, HIGH); //turn on pull-up resistors 

3.8.2 Digital Write (pin, value) 

The outputs either logical level HIGH or LOW at (turn on or off) a 

specified digital pin. The pin can be specified as either a variable or 

constant (0-13). 

digital Write (pin, HIGH); // set ‘pin’ to HIGH     
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3.8.3 Digital Read (pin) 

Read the value from specified digital pin with the result either 

HIGH or LOW. The pin can be specified as either a variable or constant 

(0-13). 

Value=analog read (pin); //sets ‘values’ equal to pin 

3.8.4 Analog write (pin, value) – PWM 

Write the analog value using hardware enabled pulse width 

modulation (PWM) to an output pin marked PWM. Floduino with the 

ATmega328 chip, this function works on pins 3,5,9,10,11.The value can 

be specified as a variable or constant with a values from 0 – 255. 

Analog write (pin, Value); //writes ‘values’ to the analog ‘pin’ 

A value of 0 generates a steady 0 volts output at the specified pin. 

A value of 255 generates steady 5 volts output at the specified pin. 

For values in between 0 and 255, the pin rapidly alternates between 

0 to 5 volts the higher the value, the more often the pin is HIGH (5 volts).  

Because of this is a hardware function, the pin will generate a steady 

wave after a call to analog write (or a call to digital read or digital write 

on the same pin). 

3.9 TIME 

Delay (MS) 

 Pauses the program for an amount of time as specified in 

milliseconds, where 1000 equals to 1 second. 

Delay (1000); // wait for one second 

MILLISECOND 

Returns the number of millisecond since to FLODUINO board 

began running the current program as an unsigned long value.  

Value=Millis (); //sets ‘value’ equal to ‘mills’ 
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There are two required functions in an FLODUINO sketch, setup () 

and loop (). Other functions must be created outside the brackets of those 

two functions. As an example, we will create a simple function to 

multiply two numbers. 

3.10 DEFINING PIN LEVEL “HIGH” AND “LOW” 

When reading or writing to a digital pin there are only two possible 

values a pin can take / be – set – to: HIGH and LOW. 

HIGH 

 The meaning of HIGH (in reference to a pin) is somewhat different 

depending on whether a pin is set to an INPUT and OUTPUT.  When the 

pin is configured as an INPUT with pin mode, and read with digital is 

present at the pin.  When a pin is configured to OUTPUT with pin mode, 

and set to HIGH with digital write, the pin is at 5 volts.  In this state it 

vans source current e.g., Light an LED that is connected through a series 

resistor to ground, or to another pin configured as an output, and set to 

LOW. 

LOW 

The meaning of LOW also has a different meaning depending on 

whether a pin is set to INPUT and OUTPUT.  When a pin is configured 

as an INPUT with pin mode, and read with digital read, the 

microcontroller will report LOW if a voltage of 2 volts or less is present 

at the pin.  When a pin is configured to OUTPUT with pin mode and set 

to LOW with digital write, pin is at 0 votls.in the sate it can sink current, 

i.e., light an LED that is connected through a series resistor to +5volts or 

to another pin configured as an OUTPUT and set to HIGH. 

 

 



40 
 

3.11 DEFINING DIGITAL PINS, INPUT AND OUTPUT 

 Digital pins can be either INPUT or OUTPUT.  Changing a pin 

INPUT to OUTPUT with pin mode () drastically changes the electrical 

behavior of the pin. 

Pins configured as inputs 

 Floduino (ATmega328) pins configured as INPUT with pin mode 

() are said to be in a high-impedance state.  One way of explaining this is 

that pins configured as input make extremely small demands on the 

circuit that they are sampling, say equivalent to a series resistor of 100 

mega ohms in front of the pin.  This makes them useful for reading a 

sensor, but not powering an LED’s but useless for reading sensors.  Pins 

configured as output can also damage or destroyed if short circuited to 

either ground or 5 volts power rails. The amount current provided by an 

ATmega328 pin is also not enough to power most relays or motors and 

some interface circuitry will be required. 

Water level indicator sensor 

A water level indicator sensor is also known as a probe sensor. It 

detects the intensity of the rain and increases the speed of the wiper. The 

moisture is measured via analog output pins which are present in the rain 

sensor, the wiper starts rotating when a threshold of moisture is exceeded.  

NO RAIN 

If no rain is collected, the probe will touch the bottom of the 

beaker. +5V at reference probe will not be linked to probe 1 which is 

placed nearer to reference point connected to A0 will be at logic ‘0’. The 

probe 2, probe 3 and probe 4 placed at ¼, ½, ¾ level of the beaker are 

connected to A1 and A2 of ATmega328. A0 is at logic’0’ as scanned by 

multiplexer circuit, the decision leads to “NO RAIN” in the display.                                                        
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3.8 Reference probe 

 

3.9 LCD- NO RAIN 
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DRIZZLING 

As water rises the reference point is connected to probe 1 through 

water. A0 becomes +5V. The N value will be above 900. The decision is 

taken to have slow wiper action with a time delay of 4T sec. The LCD 

display will show “DRIZZLING”. 

 

3.10 Probe 1 
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3.11 LCD- DRIZZLING 

MEDIUM RAIN 

For medium rain, water level in the beaker rises connecting 

references probe with probe 1 and probe 2. This makes A0 and A1 to be 

placed at 2.5 V sharing +5V each so the decimals equivalent number N 

value becomes 500. Accordingly, when 900 < N > 500, the wiper action 

will be medium fast with 2T sec delay. The display shows “MEDIUM 

RAIN”. 
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  3.12 Probe 2 

 

3.13 LCD- MODERATE RAIN 
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HEAVY RAIN 

For heavy rain water level in the beaker rises still further, 

connecting reference probe with probe 1, probe 2 and probe 3. This 

makes A0, A1, and A2 to be placed at 1.6V (all the three sharing 5V). 

Hence, the decimal equivalent number N produced will be 320. 

According to this 500 < N > 300 condition will make fast wiper action 

with 1T sec delay. The LCD display action will show the message 

“HEAVY RAIN”. 

 

3.14 Probe 3 
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3.15 LCD-HEAVY RAIN 

Thus, the servo motor controlling the wiper action on the shield 

provides No action, slow action, medium action and fast action depending 

upon the amount of water rising in the beaker according to the variable 

intensity. 

The to and fro wiper action is producing 0֯ to 180֯followed by 180֯ 

to 0֯ anticlockwise is taken by the software   

3.12 PROGRAMMING FOR WIND WIPER ACTION 

#include<Servo.h> 

#include<LiquidCrystal.h> 

Servo myservo; 

LiquidCrystal lcd(12, 11, 5, 4, 3, 2); 
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int pos = 0;   

int LEVEL; 

void setup()  

{ 

myservo.attach(9);  

Serial.begin(9600); 

lcd.begin(16, 2); 

lcd.setCursor(0,0);  

lcd.print("WIND SHIELD "); 

lcd.setCursor(0,1); 

lcd.print(" WIPER ACTION"); 

pinMode(6,OUTPUT); 

pinMode(7,OUTPUT); 

pinMode(8,OUTPUT); 

} 

void loop()  

{ 

int LEVEL1=analogRead(A0); 

int LEVEL2=analogRead(A1); 

int LEVEL3=analogRead(A2); 

int v=100; 

Serial.println(analogRead(A0)); 
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if(LEVEL3>v && LEVEL2>v && LEVEL1>v ) 

{ 

digitalWrite(8,HIGH); 

lcd.setCursor(0,0); 

lcd.print("HEAVY RAIN    "); 

for(pos=0;pos<=180;pos+=1) 

{ 

 myservo.write(pos); 

 delay(5);  

 } 

 for(pos=180;pos>=0;pos-=1) 

{ 

 myservo.write(pos); 

 delay(5);  

} 

digitalWrite(8,LOW); 

} 

else if(LEVEL3<v && LEVEL2>v && LEVEL1>v ) 

{ 

digitalWrite(7,HIGH);lcd.setCursor(0,0); 

lcd.print(" MODERATE RAIN "); 

for(pos=0;pos<=180;pos+=1) { 
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myservo.write(pos); 

delay(10);  

} 

for(pos=180;pos>=0;pos-=1) 

{ 

myservo.write(pos); 

delay(10);  

} 

digitalWrite(7,LOW); 

}  

else if(LEVEL3<v && LEVEL2<v && LEVEL1>v )  

{ 

digitalWrite(6,HIGH);lcd.setCursor(0,0); 

lcd.print(" DRIZZLING    "); 

for(pos=0;pos<=180;pos+=1) 

{ 

myservo.write(pos); 

delay(20); 

} 

for(pos=180;pos>=0;pos-=1) 

{ 

myservo.write(pos); 
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delay(20);  

} 

digitalWrite(6,LOW); 

} 

else if(LEVEL3<v && LEVEL2<v && LEVEL1<v ) 

{ 

myservo.write(0); 

lcd.setCursor(0,0); 

lcd.print("NO RAIN     "); 

} 

} 
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CHAPTER- 4 

RESULT AND DISCUSSION 

4.1 RESULT 

Servo motor applications are also commonly seen in remote 

controlled toys cars for controlling direction of motor which moves the 

tray of a CD or DVD player. Today’s cars are manual systems that work 

on the principle of manual switching. So here we propose an automatic 

wiper system that automatically switches ON detecting rain and stops 

when rain stops when rain stops. This project brings forward this system 

to automate the wiper system having no need for manual intervention. 

The motor IC now drives a servomotor to stimulate car wiper. 

In the past automakers have tried to eliminate the wiper or to 

control automatically. Some of the schemes involved detecting vibration 

caused by individuals rain drops hitting the wind shield applying special 

coating that did not allow the drops to form, or even ultrasonically 

vibrating the wind shield to break up the droplet so they do not need to be 

wiped at all. But these systems were plagued by problems and either 

never made it to production or quickly accessed because they annoyed 

more drivers than they pleased. 
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CHAPTER 5 

CONCLUSION 

5.1 CONCLUSION 

The aim of thesis is to provide simple guidelines to the new 

students and beginners who are interested in this type of project. This 

project makes the new students familiar with the floduino. The working 

mechanism of it and future aspects of it in a simple and understandable 

way, although the thesis project is very little about the motor’s use in the 

real world, with the help of guidelines and the abundance of resources the 

outcome, it could be very beneficial for many people and different sectors 

of the world depending on the sensors and features required as per 

necessity. During this period, we learned about floduino, ultrasonic 

sensor, motor drive, servo motors and how to program them using 

floduino. This project gives idea to the new students on different criteria 

of understanding, knowledge skill. 

5.2 ADVANTAGES  

1. A low cost and easily maintainable system are grouped together. 

2. Windshield wipers have a definition life cycle. 

3. Depending on frequency of use this can be as much an annual need 

for changes.  

4. Windshield wipers are reading available in most stores and have a 

few common locking mechanisms that are robust and easy to use. 

5. The need to changes wipers also cost down. 
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5.2 DISADVANTAGES 

1. If the windshield wipers are not functioning properly then if creates 

a dangerous driving condition. 

2. If is necessary to have a system that which users can maintain 

themselves. 
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Course Code: 22CSEN51 Duration: 30 Hours 

in Collaboration with 

Million Hopes Academy 

offers 

A Certificate Course on 

English Proficiency  

For Competitive Exams  

For the Academic Year 

2022 - 2023 
 



 
 
 

 
Aim 

St. Mary's College (Autonomous), Thoothukudi 

Department of English (SSC) 

Certificate Course on English Proficiency for Competitive Exams 

 

The course aims to help the students to develop their English language skills, 

particularly those planning to appear for competitive exams 

Objective 

• To encourage students for placement through better understanding 

of thelanguage 

• To develop students ability to use English in day-to-day life and 

real lifesituation 

Course Outcome 

Upon the completion of the course, the students will be able to 

• Analyze the rhetoric and aesthetic effects in the use of language in 

various literaryforms. 

 Read with interpretive and analytical proficiency 

 Enlarge their vocabulary by learning new words 

 Develop their ability as critical readers 

 Increase confidence in their ability to read, comprehend and interpret the 

passages 

 Understand the vocabulary, syntax, structure, style in the language 

 Develop English language skills for competitive exams 

 Facilitate the aspects of grammar, writing and vocabulary 

Learning Approach 

 Logical Reasoning 

 Intensive Reading Exercises 

 Discussion 

 Practical Comprehensive Sessions 

 Role plays 

Take away of the Course 

 Students get employed in different fields as trainers, teachers and 

editors inpublic relations 

 Soft copy of the PPT and PDF will be shared with the students 

 Worksheets and evaluation sheets used in the training are 

given to thestudents. 



St. Mary's College (Autonomous), Thoothukudi 

Department of English (SSC) 

Certificate Course on English Proficiency for Competitive Exams 

 

Course Code: 22CSEN51 

Duration: 30 Hours 

 

Unit I 

Reading Comprehension 

Literature and Reading Comprehension 

Scientific passages and Reading Comprehension 

Unit II 

Vocabulary Enrichment 

Uncommon words 

Synonyms, Antonyms, Homonyms 

Unit III 

Spotting Errors 

Unit IV 

Verbal Reasoning 

Verbal Analogy 

Cause & Effect 

Unit V 

Test Techniques 



St. Mary’s College (Autonomous) Thoothukudi 
Department of English (SSC) 

III B.A. English Literature 

Course Schedule 

Course Title: English Proficiency for Competitive Exams 
Course Instructor: Ms.S.Jebarathinam Nancy Juliet 
Course In charge: Ms. A.Priyanka 

Department: III BA English Literature (2022- 2023) 
Time: 2.00-4.00 pm 

 
 

 

S.No Date 

1 01.08.2022 

2 02.08.2022 

3 08.08.2022 

4 10.08.2022 

5 29.08.2022 

6 05.09.2022 

7 06.09.2022 

8 07.09.2022 

9 12.09.2022 

10 13.09.2022 

11 14.09.2022 

12 16.09.2022 

13 27.09.2022 

14 28.09.2022 

15 29.09.2022 



 



Course Title: English Proficiency for Competitive Exams 

Course Instructor: Ms.S.Jebarathinam Nancy Juliet 

Course Incharge: Ms.A.Priyanka 

Department: III BA English Literature (2022-2023) 
 

S.No. Name Reg No. Marks 
Obtained 

Grade 

1 ABISHA A 20SUEN01 10 A 

2 AFRIN ASHA A 20SUEN02 08 A 
3 ANIMA BAGE V 20SUEN03 13 A 
4 ANTONY ABISHA Y 20SUEN04 18 A+ 
5 ANTONY ASHILA 

FERNANDO A 

20SUEN05 13 A 

6 AROCKIA JESSY 
SEPHIN S 

20SUEN06 16 A 

7 ARUNA@SANGEETHA 

M 

20SUEN07 09 B 

8 ASMI A 20SUEN08 13 A 
9 BAVANI T 20SUEN10 16 A 
10 BHARANILAKSHMI K 20SUEN11 13 A 
11 CHRISTY K 20SUEN12 15 A 
12 DEVARANJANI M 20SUEN13 09 B 
13 HELAN MARY S 20SUEN15 15 A 
14 HEMA M 20SUEN16 15 A 
15 ISWARYA S 20SUEN18 13 A 
16 JANIES C 20SUEN19 08 B 
17 JESU JULISHA J 20SUEN21 17 A 
18 KARPUTHA SELVI K 20SUEN22 17 A 
19 MADHUMITHA R 20SUEN24 09 A 
20 MARIA VIRISHMA T 20SUEN26 12 A 
21 MISHA ANNE 

ROSELINE C 

20SUEN27 12 A 

22 MUTHUMALAI M 20SUEN29 15 A 
23 NYILS JERNEY J 20SUEN31 19 A+ 
24 PRIYA DHARSHINI M 20SUEN32 16 A 



 

S.No. Name Reg No. 
Marks 
Obtained 

Grade 

25 RAJAPUSHPA P 20SUEN34 16 A 

26 ROSELIN 

CHELLAMMAL J 
20SUEN36 04 A 

27 SANTHANAMARI M 20SUEN37 08 B 

28 SERINA K 20SUEN38 18 A+ 

29 SHALINI P 20SUEN39 15 A 

30 SHARAN JEYA 

SHEKINA T 
20SUEN40 16 A+ 

31 SHIYAMINI P 20SUEN41 17 A 

32 SNOWSHINI M 20SUEN42 12 A 

33 SUBIKSHA V 20SUEN43 16 A 

34 SUGANYA T 20SUEN44 09 B 

35 VALAN NAZRIN S 20SUEN45 07 A 

36 VIJAYA BALA 

PRIYAA S 
20SUEN46 17 A+ 

37 VINOLIA L 20SUEN47 12 A 
38 YASMIN FATHIMA S 20SUEN49 10 A 

39 YUVALAKSHMI A 20SUEN50 09 A 



Report of the Certificate Course 2022-2023 

Department of English (SSC) 

III B.A. English Literature 

English Proficiency for Competitive Exams 
 

 
The English Proficiency for Competitive Exams helps the student to enhancetheir 

knowledge and skills relevant to their field of studies and it also helps in 

implementation of their career. The course is scheduled for thirty hours. The 

syllabus is divided in to five units. 

 
The class commenced on 01 August 2022, there were a total of 39 students from 

IlI B.A.English Literature who participated in this programme. The final class was 

on 29 September 2022. 

 
The class was conducted on working days in the afternoon for two hours. 

During the classes the instructor (Ms.S.Jebarathinam Nancy Juliet) created 

awareness to the students about the various career opportunities . The 

students took part in various activities and they also shared their opinions and 

discussions were made on their queries. 

 
Various assessments were conducted based upon their syllabus to test the 

knowledge gained by the students. The students performed well in the exams and 

certificates were issued according to their Grade levels and percentage oftheir 

attendance. At the end of the course, we received a positive feedback from the 

students. 



 









C.No: 022-204605

Date: 19 Nov 2022

J. ANILA MAILY

has participated in 3 Day Faculty Development Program on

Presentation Skills in a Class Room

conducted by ICT Academy on 17 Nov 2022 to 19 Nov 2022 at

St. Mary's College( Autonomous),Thoothukudi

St. Mary's College( Autonomous),Thoothukudi



C.No: 022-202211

Date: 10 Jun 2022

J. ANILA MAILY

has participated in 12 Hours of Faculty Development Program on

Introduction to Python Programming (Online Live FDP)

conducted by ICT Academy on 06 Jun 2022 to 10 Jun 2022

St. Mary's College( Autonomous),Thoothukudi











CERTIFICATE OF PARTICIPATION

Dr B Anbuthambi
President, ICT Academy

verify.ictacademy.in

C.No: 021-197015

Date: 14 May 2021

St. Mary's College( Autonomous),Thoothukudi

REETHA K

has participated in 15 Hours of Faculty Development Program on

Fundamentals of AI & ML (Online LIVE FDP)

conducted by ICT Academy on 10 May 2021 to 14 May 2021



 

St. Mary’s College (Autonomous), Thoothukudi 

Emerging trends in power electronics applications - 04-03-2023 

MoU Activity 

On 04-03-2023, “Emerging trends in power electronics applications” students 

exchange programme was jointly organized by Nehru Institute of Engineering and 

Technology, Coimbatore & PG Department of Physics.  Dr. Kannan, Head & Associate 

Professor, Department of Electrical and Electronics Engineering, Nehru Institute of 

Engineering and Technology, Coimbatore was the resource person. Nearly 2 staff 

members and 11 students were the beneficiaries. Students visited the Power Electronics 

laboratory, Electric Circuit laboratory, NGI-TBI Technology Business Incubator and 

Electronics laboratory. Students were given hands on training on Electronics practical like 

differential amplifiers, high pass filter and working of 555 timer IC and Microprocessor and 

Microcontroller. 

  

 

 

 



 







Tamilnad Mercantile Bank 

101st Foundation Day Competition 

11.11.2022 

Report: Achievement Recognition for Vesta Serapha 

 

Recipient: Selvi F. Vesta Serapha 

Institution: St. Mary's College 

Award: Certificate of Appreciation 

Occasion: 101st Foundation Day of Tamilnad Mercantile Bank Ltd (TMB) 

Achievement: First Prize in the Elocution Competition 

Date of Celebration: November 11, 2022 

Location: Thoothukudi 

 

 

 

 

 

 



Report 

Selvi F. Vesta Serapha of II MA English Literature has been recognized with a Certificate 

of Appreciation for her outstanding performance in the Elocution Competition with a cash prize 

of Rs. 5000. The award was presented during the celebration of the 101st Foundation Day of 

Tamilnad Mercantile Bank Ltd. The event took place in Thoothukudi on November 11, 2022, 

and was officiated by S. Krishnan, the Managing Director & CEO of the bank. 

This accomplishment highlights Vesta Serapha’s excellent communication and public speaking 

skills, as she secured the First Prize among participants. 
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CAREER ORIENTED COURSE 

ON 

CHARTERED PUBLIC AUDITOR - Level 1 
 
 
 
 
 

 

 
 

Course Instructor: Advocate. Mr. Muthu Kumar Raja, Founder, The 

Institutes of Chartered Public Auditors, Thoothukudi 

Duration: 30 hours Days: 15 

Session: 2p.m. – 4p.m. Mode:  Offline 

Teaching Methodology: Hands on Training 

2022 -2023 

     MoU Activity



ST. MARY’S COLLEGE (AUTONOMOUS), THOOTHUKUDI 

PG & Research Department of Commerce  

CHARTERED PUBLIC AUDITOR –LEVEL 1 –III B.Com  
2022-2023 

Duration: 40 hours                                              Course Code: 22CACO51 

Aim 

1. To understand the concept of public auditor.  

2. To help the students to became a chartered public auditor.   

Objectives 
 

Learning Objectives 

1 To provide conceptual exposure to students on direct and indirect taxes 

2 To understand the scope of auditing in key areas.  

3 To make students understand the rules of IT and GST 

4 To identify significant changes in various IT laws 

5 To enable students to explore the knowledge of taxation  

Course Outcome 
 

CO. No Upon completion of this course, students will be able to Knowledge 

Level 

1 remember and recall the direct and indirect tax applied 

for various types of business organization 

K 1 

2 Identify the key areas relating to IT, GST, EPF, ESI 

Laws 

K 2 

3 apply the rules of IT and GST in various forms of 

business organization  

K 3 

4 analyse various laws related to IT and GST  
 

K 4 

5 demonstrate the knowledge of taxation in preparing 

the return  

K 5 



 



CHARTERED PUBLIC AUDITOR – LEVEL 1 
Objective: 

To prepare the students to be self –employed. 
 

Outcome of the Course: 

To enrich the students to choose their career with confidence. 
 

Part I – Introduction 

Introduction to Professional Practice - Commerce Graduates as GST Practitioner - 

Commerce Graduate as Income Tax Practitioner 

 
Part II - Income Tax Practice 

Direct Taxes at a Glance - Basic Concept of Income Tax & Computation of 

Income under Various Heads - Income Tax Accounting Preparation for Proprietorship, 

OPC, LLP, Partnership Firm, Limited Companies, Trust, Society - Income Tax E filing 

System & Procedural Compliance PAN TDS TCS SAT Refund - Income Tax 

Assessment, Appeals & Revision - Income Tax Practitioner (ITP) Registration 

 
Part III - Goods and Services Tax Practice 

Basic of Goods and Services Tax (GST), Concept of Time, Value & Place of 

Taxable supply - Input Tax Credit & Computation of GST Liabilities - Procedural 

Compliance Under GST- Debit Note Credit note, E Way Bill, and Refund - GST 

E Filing GSTR 1, 2A,3B, 4, and 9 Forms ,(Monthly ,Quarterly and Annual Returns) - GST 

Account s Preparation, and GST Audit - GST (Registration Certificate) Registration & 

Goods and Services Tax Practitioner Registration 

 
Part- IV - Business Organization / Constitution Formation System 

One Person Company Formation - Partnership Firm Registration to Firm 

Registrar & Limited Liability Partnership Registration - Private Limited and Public 

Limited Company Registration- Trust, Society, Union Registration 

 
Part V Labour Law Practice 

Basic Concepts of Labour Laws - EPF, ESI Laws - EPF, ESI Registration & 

Monthly Returns- EPF, ESI Accounts, Audit and Appeals 

 
Part VI Business Registration Department Wise Procedures 

GST Registration - Micro, Small and Medium Enterprises Registration - Import 

and Export Code Registration- Foods Safety and Standard Authority of India 

Registration. 

 

 

 











Report of Certificate Course 2022 – 23 

Chartered Public Auditor Level - I 

 Chartered Public Auditor Level – I course offers various aspects of 

accounting, auditing, taxation and financial management and offers career 

opportunities in public and private sectors. The course was scheduled for 30 hours 

duration from 10th August 2022 to 19th October 2022 from 2.00 – 4.00 p.m. It 

helped the students to kickstart their careers in national and international level 

based on the areas of expertise. 70 students were the beneficiaries. 
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TO WHOMSOEVER IT MAY CONCERN 

This is to certify that Ms. M. Kathija Apsaoa, M.Sc., Computer Science, Deparnnent 

of Computer Science, St Mary's College (Autonomous), Thoothukudi, Tamil Nadu has 

successfully completed internship from 19m January 2023 to 2nd February 2023 in 

POSTULATE INFO TECH PRIVATE LIMITED. During the period she has assigned with 

Web Development project and found Dilig~t and Attentive. 

We wish all the very best for future end~#fp.~~:;:::: .. 
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This is to certify that Ms. B. Mahalakshmi, M.Sc., Computer Science, Deparnnent of 

Computer Science, St Mary's College (Autonomous), Thoothukudi, Tamil Nadu has 
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08-04-2023 

TO WHOMSOEVER IT MAY CONCERN 

This is to certify that Ms. P. Nisha Rani, M.Sc., Computer Science, Department of 
Computer Science, St Mary's College (Autonomous), Thoothukudi, Tamil Nadu has 
successfully completed internship from 19th January. 2023 to 2nd February 2023 in 
POSTULATE INFO TECH PRIVATE LIMITED. During the period she has assigned with 
Web Development project and found Dilig~t and Attentive. 

We wish all the very best for future end~~f8~:~:::::: .. 
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--..-:1--~TE 

08-04-2023 

TO WHOMSOEVER IT MAY CONCERN 

This is to certify that Ms. u. Parameshwari Bharathi, M.Sc., Computer Science, 

Deparnnent of Computer Science, St. Mary's College (Autonomous), Thoothukudi, Tamil 

Nadu has successfully completed internship from 19th January 2023 to 2nd February 2023 in 

POSTULATE INFO TECH PRIVATE LIMITED. During the period she has assigned with 

Web Development project and found Dilig:~~t and Attentive. 

We wish all the very best for future endt#,~~{:;: :-. . . . . . . . . . . . 
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~TE 

08-04-2023 

TO WHOMSOEVER IT MAY CONCERN 

This is to certify that Ms. R. Reshma, M.Sc., Computer Science, Department of 

Computer Science, St Mary's College {Autonomous), Thoothukudi, Tumil Nadu has 

successfully completed internship from 19m January 2023 to 2°d February 2023 in 

POSTULATE INFO TECH PRIVATE LIMITED. During the period she has assigned with 

Web Development project and found DiliJ~~t and Attentive. 

We wish all the very best for future end~y#:~;:;; ;: : : : .. 
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St. Mary’s College (Autonomous) 

PG and Research Department of English 

Activities carried out under MoU signed with Shakespeare Publications from 2021-2024 

Shakespeare Talent Examination (2022 -2023) 

 

 

 

174 students from the Department of English appeared for the Shakespeare Talent 

Examinations conducted on 8th October 2022. Ananthana A of II B.A. English won the Second 

Prize in English for Competitive Exam at the State Level, Abarna M of II M.A. English and 

Abilasha M of III B.A. English won the Third Prize at the State Level in UGC NET Model 

Exam. The students received their Merit Certificates, Medals, and Trophies in recognition of 

their achievements. 

 

 

Head of the Department 

 

 



























A ZION AUDITOR COLLEGE 
Exclusive College for C.A., C.M.A. (ICWAI) 

54 E/1, St. Peter Street, 

Perumalpuram, Tirunelveli, 

Tamil Nadu - 627 007. 

To Whom It May Concern, 

~ 9629120019 

@ www.zionicwai.in 

m zionicwai@gmail.com 

Date: .~/t/ O.ef-1!.!.1!./ .. · ·· 

This letter is to confirm the enrollment of P. Preethy Paikaray, a student at Zion 
~ 

Auditor College, in the extended Memorandum of Understanding (MOU) between 

Department of Commerce (SSC), St. Mary's College (Autonomous), Thoothukudi 

and Zion Auditor College, Palayamkottai. 

P. Preethy Paikaray is a student pursuing CMA in our institution. She is an aspiring 

student who studies to accomplish her goals. She is a student with a strong interest 

to complete her CMA course. 

We believe P. Preethy Paikaray will be a valuable participant in the extended MOU 

and will benefit greatly from the opportunities offered by the MOU like career 

oriented training programs and awareness of the course given by Zion Auditor 

College. 

'-',1 We authorize P.Preethy Paikaray to participate in all activities outlined in the 

extended MOU between Department of Commerce {SSC), St. Mary's College 

(Autonomous), Thoothukudi and Zion Auditor College, Palayamkottai. 

Please do not hesitate to contact me .at zionicwai@gmail.com if you require any 

further information. 

DIRECTO , 
.ZION AUDITOR COLLEGE,. 

Perumalpuram, 
Tirunelveli - 627 007. 




