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A PID controller for two wheeled self-balancing robot 

 
Abstract: Robotic mobility technology over the past few years has gained much more popularity in 

both government and commercial sectors. .In the last few decades, the open-source community has 

expanded to make it possible for people to build complex products at home. A quick look at the 

range of mobile robots in existence system reveals enormous change diversity in shape, form, and 

modes of mobility. The most common is the passive balances (i.e. state of stable equilibrium). The 

main goal of our project is to design and implement a discrete control system that will provide 

robotic stability. There have been varieties of techniques to increase robotic stability in dynamic 

environments. One such popular technique used for mobile robots is an inverted pendulum based 

model. A robot that implements the inverted pendulum is usually a tower-shaped structure, usually 

standing on two-wheels and autonomously commanding the motors such that it can keep itself 

upright while also traveling guided by the user input. Complementary is implemented which is 

associated with the noise of the signal. Thus the purpose of the complementary filter if to simplify 

the noise by passing it to low pass and high pass filter. We are demonstrating a method that presents 

stability by reading the tilt of the robot from sensors and computing commands for the motors and is 

analyzed using different filter coefficients using the PID algorithm as the control strategy. Self- 

balancing robots are designed for a variety of user types. The role of the self-balancing is to interpret 

small muscular activations and high-level commands and execute them. Such platforms typically 

employ techniques from artificial intelligence, such as path-planning. 

Keywords: Self-balancing robot; inverted pendulum; complementary filter; PID; mpu6050 

 
Introduction: The proposed system Self Balancing Robot is based on the Artificial 

Intelligence domain of Robotics and is an effort to provide complete automation of the 

activities involving in houses, restaurants, hospitals, and companies. The system would use a 

Complementary filter and PID control algorithm for sensors and the motor controller which 

provides integrated values and helps in maintaining stability. The inverted pendulum has 

been the most popular benchmark, among others, for teaching and research in control theory 

and robotics. The problem regarding 4 wheel or 4 legged robots is that it is more space- 

consuming thus to overcome this problem we built a two-wheel self-balancing robot that 

consumes less space and can be easily used for transportation(hospitals, companies, 

restaurants).Besides learning about  the theoretical aspects,  the project also incorporates   

the practical side. Complementary filter was also a motivation to develop the self-balancing 
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robot which fuses the data from two sensors such that a better estimation of the tilt angle is 

obtained. Hence, this system would also be designed in such a way that it optimizes the use 

of energy and satisfies human needs. 

Experimental section: The self-balancing robot is based on the concept of an inverted 

pendulum concept. The main key factor of the self-balancing robot is stability. The inverted 

pendulum system is naturally unstable. Therefore, a suitable control system technique and 

method need to be investigated to control the system. The two-wheel balancing robot is an 

application of the inverted pendulum that requires a controller to maintain its upright 

position. To achieve this, a controller needs to be designed and implemented on the robot to 

balance the inverted pendulum. The goal of the project is to adjust the wheels' position so 

that the inclination angle remains stable within a pre-determined value. In this, the robots 

move back and froth but in an inverted manner. The angle on inclination is measured and the 

approximate values are calculated. MPU6050 plays a keen role is calculating the 

acceleration and angular velocity of the robot. The inverted pendulum concept in the 

simplest form consists of a cart moved by two DC motors, to control the position of the 

inverted pendulum tending to rotate about a fixed position on the cart. The process is 

nonlinear and unstable with one input signal and several output signals. 

1. Materials: 

 
The diagram consists of mainly: 

a. Accelerometer 

b. Gyroscope 

c. PID controller 

d. Motors 

The whole bot gets balanced on two wheels having the required grip providing sufficient 

friction. To obtain the verticality of robot two things must be done, on one hand, the angle of 

inclination must be measured, and on the other hand, motors must be controlled to move 

forward or backward to make an angle 0˚. This will maintain the gravity of the In the block 

diagram shown in Fig. 2 we observe that when the supply is initiated the robot gets active 

and initially is in a slightly tilted position. Here the supply is given by the battery and a 

voltage regulator regulates the supply and gives it to the Arduino UNO and also to the MPU 
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sensor which consists of mainly two sensors that are the gyroscope and the accelerometer. 

The accelerometer is used to measure the angle of tilt and the gyroscope will provide the 

angular velocity to the wheels of the robot via the Arduino which will further give it to the 

motor- driver to drive the wheels of the robot. The wheels of the robot move in the direction 

in which the robot is falling thus preventing it from falling. The direction of the movement 

of the robot is provided by the Bluetooth control by which we can control the complete 

movement of it. This will be controlled by an application made by us so it can be made to 

use at any place where we want it to work and on any surface. Thus we see that all the 

components are interfaced and are working together synchronously. the robot thus balancing 

the whole system. For measuring the angle, two sensors, accelerometer, and gyroscope are 

used. The operation is then done using a wireless joystick. Where the wired joystick is 

converted into wireless joystick using the transceiver module and Arduino UNO. 

Arduino Uno: 

Arduino UNO is used for main programming in self balancing robot. The Arduino Uno is a 

8 bit microcontroller board grounded on the ATmega328.It has 14 digital pins and 6 analog 

pins and additional power pins such as, GND, VCC. It takes 14 digital input/output pins (of 

which 6can be castoff as PWM outputs), six analog inputs, a 16 MHz ceramic resonator, a 

USB connection, a power jack, an ICSP header, and a reset button. It has SRAM 2kb plus 

flash memory 32kb. EEPROM with 1KB. Arduino is an undefended source hardware board 

with numerous open-source libraries to interface it on board. 

 

Fig(1): Block Diagram 
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Mpu 6050 Gyro & Accelerometer: 

The IMU sensor, MPU-6050, MEMS-based, manufactured by InvenSense technologies was 

used. The module consists of 3- accelerometers and 3-Gyroscopes making the unit a 6 DOF 

(Degrees of freedom) sensor. The sensor works at a voltage level of 3.3v and I2C protocol  

as a means of communication with the microcontroller. 

Motor Driver: The DRV8825 stepper motor driver carrier is a breakout board for TI's 

DRV8825 micro-stepping bipolar stepper motor driver. The module has a pinout and 

interface that are nearly identical to those of our A4988 stepper motor driver board, so it can 

be used as a higher-performance drop-in replacement for those boards in many applications. 

The DRV8825 features adjustable current limiting, overcurrent and overtemperature 

protection, and six micro-step resolutions (down to 1/32-step). It operates from 8.2 – 45 V 

and can deliver up to approximately 1.5 A per phase without a heat sink or forced air flow 

(rated for up to 2.2 A per coil with sufficient additional cooling). 

Li-Polymer Battery: 

A lithium polymer battery, or more correctly lithium-ion polymer battery (abbreviated 

variously as LiPo, LIP, Li-poly, and others), is a rechargeable battery of lithium-ion 

technology using a polymer electrolyte instead of the more common liquid electrolyte. High 

conductivity semisolid (gel) polymers form the electrolyte for LiPo cells that are being used 

in tablet computers and many cellular telephone handsets. 
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Fig(2): Control block of the system 

Complementary Filter: 

The need for an alternative to Kalman filter arises from the fact that the Kalman filter is very 

cumbersome, difficult to understand and challenging to implement on a smaller 8-bit 

microcontroller. Thus a complementary filter serves the purpose of simplifying the 

difficulties faced while implementing simple first-order high pass and low pass filters. 

Complementary filters do not act on the signals. They are in fact filters to be associated with 

noise of the signal present. Thus the task of the filter is to estimate a stable angle from 

multiple sources containing erroneous data and which exhibit noise with different 

frequencies. 

 

2. Methods: In theory, the Kalman filter should provide the best output and does not work in 

the frequency domain. But on the other hand, the practical implementation of a 

complementary filter does not vary much or rather is almost the same as the Kalman filter. 

What makes the difference in the two is the implementation. The software implementation 

of the complementary is very easy with the use of just a digital high pass and a low pass 

filter. The filter consists of two filter coefficients and the following is the complementary 

filter 
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Results & Discussion: Mathematically, it can be seen as the use of two or more transfer 

functions which are complements of each other. Thus, if one data from the first sensor is 

represented by the transfer function G(s), then the other data from the second sensor is I- 

G(s) with the sum being the identity matrix I [8]. If the high-frequency noise from one 

sensor and the low frequency from the second one are compliments of each other then, the 

complementary filter is applicable. The signal is passed through both high and low pass 

filter to remove the noise and final reconstruction takes place. 

Conclusion: Through this project, we were able to make a two-wheel self-balancing robot 

by using an inverted pendulum concept. We have also concentrated on the space-consuming 

effect and the stability of two-wheel self-balancing robot is maintained by using the 

complementary filter algorithm which plays an important role in our project. We have also 

covered the hardware and the software aspect, as well as the overall architecture and tanning 

process. The operating process of the robot will be handled by a wireless joystick. Future 

work on this project will be devoted to make the robot more effective, efficient and usable, 

By using it as an obstacle avoidance robot, spy robot, etc. and by using more and more 

sensor to improve the performance to a better level and also make the robots  human 

friendly. 
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A Review Paper on Security Issues in Cloud Computing 

 
Abstract: The term "Cloud Computing" has become a stimulating and appealing technology that 

offers every computing-related service to its user on-demand over the web. Using Cloud 

Computing maybe thanks to increasing Dimensions and Potential of a corporation without 

investment in training and infrastructure. With cloud computing, we will build and maintain the 

application dynamically. It provides us everything online that we required to deploy and maintain 

our application. Cloud computing store the info over the cloud environment, security has become 

the main barrier. There are millions of users who are using the cloud to store their data then data 

storage security is required within the storage media. within cloud computing, the most concern 

is security during upload the info on cloud server. Data storage in servers hypnotize incredible 

amount of consideration in several communities. This paper discusses the safety problems with 

data storage. 

 

Keywords: Cloud Computing, Cloud Security, BigData, Server. 

 

 
Introduction: The term Cloud Computing may be additionally referred to as "On- 

demand" is a kind of internet based computing service in Information Technology 

like Infrastructure, Platform, and application should be arranged and shared 

through the web. Where shared resources, data devices are provided to computer & 

other devices on-demand.It is a model for enabling ever-present on-demand access 

to a shared pool of configurable computing resources including data space for 

storing, network, computer processing power. Cloud computing could also be a 

kind of computing that relies on sharing computing resources rather than having a 

local server or personal devices to handle applications. Cloud computing is now 

become a highly demanded service because of its advantages such as high 

computational power, performance, scalability, accessibility as well as availability. 

Cloud computing can also be referred to as permitting a network of a remote server 

hosted over the web to store. Cloud storage specifies the storage on cloud with 

inexpensive storage and backup option for little enterprise. the particular storage 

location could also be on a single storage environment or replicated to multiple 
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server storage supported the importance of knowledge. There are some samples of 

cloud services like webmail, online file and business applications. 

Cloud Service Model: Infrastructure as a service (IaaS):- Cloud service providers give 

infrastructure such as storage, computing power, etc. to the users through virtualization. 

It can save cost time reducing cost on infrastructure and ongoing operation cost for 

support maintenance. There are many issues in IaaS such as: 

 
• Compatibility with Legacy Security Vulnerabilities 

 

• Virtual Machine sprawl 

 

• Robustness of VM level isolation 

 

• Data erase practice 

 
Platform as a service (PaaS): Cloud service providers give Platforms, Tools and other 

services to the users. This software supplies the client with the ability to establish and 

extend applications that are mainly positioned on equipment and programming languages 

promoted by the suppliers. Examples of this class of services include Google App 

Engine, Windows Azure Platform and many more. 

There are different issues in PaaS such as: 

• Lack of portability in PaaS Clouds 

• Event-based processor scheduling 

• Security engineering of PaaS Applications 

 
Cloud Software as a service (SaaS): Cloud service providers give various software 

applications to the users, any can use them without installing them on their computer. 

This software supplies the ability to usage the appliances implemented on the cloud 

environment. 

 

Cloud Network as a service (NaaS): NaaS provides the capability to use the network 

services and inter-cloud network services through Cloud. Improvement of possession 

allocation services includes insight of network and computing resources. These sorts of 

services involved extensible, enhanced virtual private network. 



 

13 

 

Cloud Deployment Model: 

 
• Public Model: Public cloud describes the traditional meaning of cloud computing 

that's accessible, effective ways, which are accessible on internet from a 3rd 

party, which detached assets and charges its clients based on utility. The third- 

party provider is responsible for managing and maintaining cloud services as they 

own the hardware. If, it is owned by a corporation selling cloud services. It may 

be free or implemented as a pay-on-use policy. For example, Google, Amazon, 

Apple (iCloud) etc. provide cloud services to the public users over the Internet. 

• Private Model: It is a model that provides cloud services to a private 

organization. It may be managed by the organization itself or a third party 

organization either on its premises or some other place away from it. Private 

clouds give the advantage of security to its organization, as all the data is stored 

on its private servers, Big enterprises usually use this type of cloud computing to 

allow their private network and knowledge Centre administrators to effectively 

become in-house service providers to customers within the corporation. 

• Hybrid Cloud: The hybrid cloud is a combination of both private cloud and 

public cloud. Also, it's a model which may be a composition of two or more 

clouds (private, public, community). These clouds are separate entities that are 

bound by some merits or technology and enable data and application portability. 

Another use of a hybrid cloud is the power to expand during times of limited 

peak usage, which is usually preferable to hosting an outsized infrastructure that 

may seldom be of use. An organization would seek to possess the extra capacity 

and availability of an environment when needed on a pay-as-you-go basis. 
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Cloud Computing Characteristics: 

 

Following are 5 basic characteristics of Cloud Computing:- 

 

• On-Demand Self-Service: A consumer can solitarily provision computing 

capabilities, like server time and network storage, as required automatically 

without requiring human interaction with each service provider. 

• Broad Network Access: The services are delivered across the web within a 

typical mechanism and access to the services is feasible through assorted 

customer tools. 

• Rapid Elasticity: Cloud services are often rapidly and elastically provisioned, in 

some cases automatically, to quickly scale out and rapidly released to quickly 

scale in. 

• Resource Pooling: The provider‟s computing resources are pooled together to 

serve multiple consumers using multiple-tenant model, with different physical 

and virtual resources dynamically assigned and reassigned consistent with 

consumer demand. The pooling together of the resource builds economies of 

scale. 

• Measured Service: the supply procured by different clients is measurable. The 

use of the asset is going to be directed, estimated, and accused of contributor and 

asset. 

Various Issues In Cloud Computing: 

 

More and more information on individuals and corporations is placed within the cloud; 

concerns are starting to grow about just how safe an environment it is? problems with 

cloud computing can summarize as follows:- 

• Privacy: Cloud computing uses virtual computing technology, user's data could 

also be scattered in various virtual data centers instead of staying at one physical 

location, users may leak hidden information once they have accessed cloud 

computing services. Attackers can analyze the critical task depending upon the 

computing task submitted by the users. 
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• Reliability: The cloud servers also experience crashes and slowdowns as our 

local servers. 

• Freedom: Cloud computing doesn't allow users to physically possess the storage 

of the info, leaving the info storage and control within the hands of cloud 

providers. 

• Legal Issues: Worries persist with safety measures and the confidentiality of 

individuals through legislative levels. 

• Compliance: Numerous regulations pertain to the storage and use of knowledge 

require regular reporting and audit trails. additionally, to the wants to which 

customers are subject, the info centers maintained by cloud providers can also be 

subject to compliance requirements. 

Security Issue: 

 

Cloud computing can avail almost infinite computing resources on demand thanks to its 

highly scalable nature, which removes the requirements for Cloud service providers to 

plan on hardware provisioning. Many companies, like Amazon, Google, etc, speed up 

their paces in developing cloud computing systems and augment its service providing to 

a bigger amount of users. during this paper, we investigate the safety issue of current 

cloud computing systems provided by a certain number of companies. As cloud 

computing refers to both the applications delivered as services over the web and 

therefore the infrastructures (i.e., the hardware and system program within the data 

centers) that provide those services. 

Based on the investigation security issue provided by companies nowadays aren't 

adequate, and consequently, end in an enormous obstacle for users to adapt to the cloud 

computing systems. Hence, more concerns on security issues, like availability, 

confidentiality, data integrity, control, and audit than on, should be taken into 

consideration. These are:- 

• Availability: The goal of availability for cloud computing systems (including 

applications and its infrastructures) is to make sure its users can use them at any 
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time, anywhere. As its web-indigenous nature, the cloud computer system 

enables its users to access the services (e.g., applications, services) from 

anywhere. this is often true for all cloud computing services (e.g., SaaS, PaaS, 

IaaS, and etc.). Two strategies, hardening, and redundancy are mainly want to 

increase the supply of the cloud system or applications hosted. 

 

 
• Confidentiality: It means keeping user's data secure within the cloud systems. 

There are two basic approaches (i.e. physical isolation and cryptography) to 

achieve such confidentiality, which are largely adopted by the cloud service 

providers. 

• Data integrity: within the cloud system means to preserve information integrity 

(i.e., not lost or modified by unauthorized users). As data are the bottom for 

providing cloud computing services, like Data as a Service, Software as a 

Service, Platform as a Service, keeping data integrity may be a fundamental task. 

• Data Locations: When users acquire access, they probably don't know exactly 

where their data will be hosted and which location it'll be stored in. Service 

providers are asked whether or not they will accomplish to storing and alter data 

especially arbitration, and on the idea of their customers will they create a good 

accomplishment to follow local privacy requirements. 

• Data Recovery: It's defined because of the process of restoring data that has been 

lost, Corrupted or accident. 

• Trust Issue: Trust is additionally a serious issue in cloud computing. Trust is 

often in between human to machine, machine to human, human to human, 

machine to human. Trust is revolving around assurance and confidence. 

Conclusion: Cloud computing is a trending technology that is being widely used all over 

the world. Once the organization takes the choice to maneuver to the cloud, it loses 

control over the info. Thus, the quantity of protection needed to secure data is directly 

proportional to the worth of the info. Security of the Cloud depends on trusted computing 
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and cryptography. The number of cloud platforms are available now in education also as 

in enterprises circle. The security and privacy problems with cloud computing have also 

been discussed in short. In this paper, we've discussed the problems associated with data 

location, data recovery, security, availability, and integrity. Establishing trust is that 

thanks to overcoming these security issues because it establishes entities' relationships 

quickly and safely. Issues mentioned above are going to be the research hotspot of cloud 

computing. 

Future Scope: According to the statistics provided by the marketing research Media, the 

worldwide marketplace for Cloud Computing is probably going to grow at a CAGR of 

30% to succeed in US$ 270 billion through the year 2020. Considering the new digital 

innovations and new industry-relevant applications, Cloud Computing is fast emerging 

as a crucial component of an enterprise's digital framework. 

Organizations, both big and little have deployed cloud technology in some suitable 

capacity. Enterprises need expert IT professionals to figure round the cloud. The Cloud 

Computing industry requires professionals with proficient training and knowledge in 

both technical and managerial fields. The demand for Cloud professionals continues to 

rise at a mounting rate as more and more enterprises adapt to Cloud Computing. 

Candidates focused on diving the Cloud can choose from a spread of career paths such as 

Cloud architects, Cloud engineers, Cloud security experts, etc . Similar to all other IT 

jobs, jobs within the Cloud Computing stream involve considerably high pay packages. 

Even the entry-level jobs receive fat pay packages, making the world more lucrative for 

ambitious professionals. 
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Automated Wheelchair 

 
Abstract: Our project is on automatic wheelchair. This Wheelchair is useful for people who need 

assistance for movement. This chair has IR sensor, stair climbing system and automatic movement 

for better control and manoeuvrability. This equipment is ideally applicable for people who need 

assistance in movement due to any kind of physiological, neurological or any permanent and/or 

temporary disability to move. Accelerometer can be attached to any part of body of user’s which the 

user can easily move, like head or hand. Electronic system configuration, A sensor system, 

mechanical model, stair climbing system and accelerometer are considered. A wheelchair user’s has 

individual needs and the right to live as normal a life has possible within their home environment. 

The first wheelchair model was made in 18th century but development in this field started from 

middle of 20th century. From 20th century many designs, variations and models of wheelchair has 

been designed. This project involves ergonomically designed electric. Necessary simulations of 

product are generated in virtual environment of ISIS Proteus 7. The physical prototype indicating the 

structure is developed using Styrofoam material. Wheelchair is embedded with some additional 

features like integrated commode facility after understanding user’s requirements. As we saw in our 

visit many people are not comfortable, not capable or don’t want to use joystick. To move 

wheelchair joystick must be moved since to the operator has to move his hand to operate this 

wheelchair is also solution to this limitation. It has many applications that atomizes the movement of 

the wheelchair to next level, it also fulfills consumer’s requirements and It helps people to lead a 

better and comfortable life. 

Keywords: 8051 Microcontroller, LCD, Motor, Accelerometer, IR sensor, Vibrator Motor. 

 
Introduction: Our aim is to develop smart wheelchair wherein the term “smart” means a 

powered wheelchair whose motion is controlled by computerized system. For the past six 

years, we have been developing many robots and their software. The demand of this 

automatic wheelchair and/or assistive system for people with physical ailments or loss of 

motor control on body is increased. As per the surveys the increased population gets 

increasing the demand of wheelchair. This automatic wheelchair system looks after both 

linear (forward and backward) and angular (left and right) movements of the wheelchair. 
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As we observed in our visits there are many people physically restricted who are not 

satisfied with wheelchair’s design, application and reliance on joystick for operation. People 

with limited limb/hand movement need more reliable and easier to operate equipment to 

make their life comfortable. Since this project of model focused on giving them a better 

solution or fulfilled their requirements of operating it by motion of hand or head. It is also 

equipped with sensor system by which the obstacle in the path are detected. It also has a 

massage system. The aim of this project is to move the wheelchair automatically to left, 

right, forward, backward. We want to restore autonomy of people with physical movement 

restrictions by designing a better wheelchair for them. This is an electric wheelchair fitted 

with IR obstacle detection sensor, acceleration system, stair climbing mechanism and also 

massage system. The obstacle sensor can help the rider control the wheelchair by taking 

over some of the responsibility. The IR sensor detect the obstacle which can stop the 

wheelchair and it gives the command to stop and wheelchair automatically stops. Consumers 

can feel tired and fatigue after sitting for long hours in the wheelchair, to solve this a 

massage system using vibrator motor is also introduced so the person using the wheelchair 

don’t get tired. An integrated mechanism is also installed for height control. This project 

also considered the stair climbing mechanism. There are two concepts used for stair 

climbing, one is rack and pinion another one is scissor. 

Experimental Section 

 
1. Materials 

 
a. Switches: 

Switch is a device which is use for breaking the connection in an electrical circuit. 

There are many types of switches available in the market and we can use any of them 

according to our requirements. Some of the type is one-way switch, two-way 

switches, circuit breaker etc. 

b. Battery: 

A 12V battery as power supply is used for motors and also circuits. Electric battery is 

a device consisting of one or more Electric cell. It has external terminal to connect 

supply wire on it. The negative is the source of electrons which ground terminal. 
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c. Relays: 

 
A relay is a simple electrical device. it can be used as a switch. It is 

electromechanical switch made of a set of contacts and electromagnet. A relay is an 

electrically operated switch. Many relays use an electromagnet to mechanically 

operate a switch but also use a law of solid-state relay in some types of relay. 

Basically, relays operate on 5V or 12V DC signals. For interfacing of relay with 

microcontrollers ULN must be used as a relay driver. Microcontrollers give 5V 

signal in ULN and ULN convert 5V to 12V for 12V relays. 

d. Micro-Controller ( ATmega16 ): 

 
We use ATmega16 as a microcontroller. Inbuilt ADC and internal clock are the 

reasons for using ATmega16 instead of Microcontroller 7805. 

e. H Bridge: 

 
To drive the DC motor in forward and reverse direction H Bridge is necessary. 

Normally H Bridge is made by using relays. Four relays are connected in bridge it 

looks like an English alphabet H and hence it is called H Bridge. It also provides 

isolation. If we make H Bridge by using relays for driving a motor it will isolate the 

high voltage side from the low voltage side and thus it protects damage due to 

freewheeling action. 

f. Motor: 

 
Movement in wheelchair is done by motor. Motor is responsible for movement of 

wheel chair. Motor will be selected depending upon requirement. i.e. maximum load, 

starting torque, voltages ratings, current ratings, etc. In our system we have used two 

motors. 
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2. Methods 

 
a. IR sensor: 

 
Fig 1 shows IR sensor and IR stands for Infrared sensor which is used to identify the 

obstacle in the path of the wheelchair. IR Sensors works by using a specific light 

sensor to detect a select light wavelength in the IR spectrum. By using an LED that 

produces light at the same wavelength as what the sensor is searching for, then the 

sensor measures the intensity of the received light. When an object is close to the 

sensor, the light produced by the LED bounces off the object and into the light 

sensor. This results in a large jump in the intensity, which we already know can be 

detected using a threshold. 

 

 

 
Fig(1) IR Sensor 

 
b. Accelerometer: 

 
Fig (2) shows the block diagram and the fig. 3 shows the ADXL 335 chip which is used 

for accelerometer. The ADXL335 is a small, low power, thin complete 3-axis 

accelerometer with signal conditioned voltage outputs. It can measure the static 

acceleration of gravity in tilt-sensing applications, as well as dynamic acceleration 

resulting from motion, shock, or vibration. 
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Fig (2)Block Diagram of ADXL335 
 

 

 

 

 
Fig (3) ADXL335 chip 
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c. Vibrator Motor: 

 
Fig 4 shows the vibrator motor, there are two basic types of vibration motor. An ERM 

uses a small unbalanced mass on a DC motor, when it rotates creates a force that 

translates to vibrations. A linear resonant actuator (LRA) contains the small mass 

attached with spring, which creates a force when driven. 

 

 
Fig (4)Vibrator Motor 

 
d. ISIS Proteus 7: 

 
ISIS Proteus 7 was used for simulation of the circuit diagram. Proteus 7 is a Virtual 

System Modeling (VSM) that combines microprocessor models, circuit simulation and 

animated components to co-simulate the complete Micro-Controller based designs. This 

is one of the best tools to test the Micro-Controller designs before constructing a physical 

model in real time. 

One of the main components of Proteus 7.0 is the Circuit Simulation, a product that uses 

a SPICE3f5 analogue simulator kernel combined with an event-driven digital simulator 

that allow users to utilize any SPICE model by any manufacturer. 

In summary, Proteus 7 is the program that is best used when one wants to simulate the 

interaction between any analog or digital electronic device connected to it and software 

running on a Micro-Controller. 



 

26 

 

e. Bascom AVR: 

 
Bascom means Basic Compiler. 

 
Bascom is developed and sold by MCS Electronics. 

Bascom comes in three variants: 

Bascom-LT for Atmel AT89Cx051 microcontrollers 

Bascom-8051 for 8051 microcontrollers 

Bascom-AVR for Atmel AVR microcontrollers 

 
In the above variants we used Bascom AVR for our project programming 

 

 
Fig (5) Snapshot of Main Simulation 
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Snapshots of Programming 

 

 
Fig(6)Program 1 
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Fig(7)Program 2 
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Fig(8)Program 3 
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Photos of PCB Circuits and its Testing: 

 

 
Fig (9)Main Base Motors Relay Drive Circuit 

 

 
Fig(10) Vibrator motor and Height control mechanical drive circuit 
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Fig(11) Control switches of vibrator motor and Height control motors 

 
Results and Discussion 

 
The expectation of this project was that a prototype would be produced that would 

conceptually prove that an effective automatic wheelchair could be designed that 

exceeded the performance of wheelchairs. These expectations were far exceeded as the 

finalized prototype performed exceedingly well in all aspects of the design specifications. 

Careful design and selection of mechanism and mechanical components combined to 

create a prototype that could meet the majority of wheelchair testing. Testing was 

conducted on the finalized prototype to ensure the design integrity. Integrity was 

determined by how well the wheelchair met the design specifications. Testing was 

performed with 100 kg human occupant. Weights were added to the occupant to reach the 

required 980N weight to simulate a worst-case test scenario in all test scenarios. Stability 

testing was performed to ensure that the wheelchair could be proficiently operated in 

approved environments. Dynamic stability testing was performed to ensure that the 

wheelchair could travel safely on flat ground or height safely. 

As we saw in the Indian market analysis that the number of people with physical 

restrained movement in our country increases year by year, this was also observed in our 

visits. This project will also help senior citizen to move around autonomously and freely. 

Humans are becoming more dependent on machines day by day and we can also observe 
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this in our daily life and because of dependence on vehicles, the number of accidents has 

also increased. In many such cases due to serious injuries to brain and/or body people 

lose their ability to move around freely, the purpose of this wheelchair is to help such 

individuals as well. The feature of massage system will also greatly help the user as this 

will prevent the users from getting tired, fatigue or pain because of sitting in the 

wheelchair for long hours. This wheelchair will give the users, the freedom from 

depending upon others for the simple task of moving around with added safety, 

convenience and comfort. 

Conclusion 

 
We concluded for this work that has used ISIS Proteus 7 software for analysis and design 

of Wheelchair. Considering the best features of the software we have made design of 

most efficient Wheelchair using require function in design. We have made design easier 

with the programming. 

We have considered various component of wheelchair design in this project appropriately 

which is different from other versions of Wheelchair. From this project we can design 

better wheelchair for people with physical restrained movement and/or senior citizen. 
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Bridging the Industry-Academia Gap and Knowledge: 

A Study 

 
Abstract: In this paper, we were discussing the industrial-academic collaboration to bridging 

the gap between theoretical and practical knowledge of students and faculty. The Industry- 

academia program has always been under immense talk over in many ways. To come up with 

a common area of interest modify the relationship between the universities or research 

institutes and industry in a bigger firmness and on a skilful basis between scientists and 

professionals in industries. To improve the theoretical knowledge into all industrial problems 

proper training is needed for the newly recruited candidate. The new candidate plays the most 

important role in any other group to establish an academia-industry relation. More selection 

and involvement of undergraduate students with industry & commercial industries makes a 

proper hit to reduce the gap. 

 
Keywords: Industry-academia; Universities; scientists; professionals; undergraduate 

 

Introduction 

 
At the beginning of the 21st Century, we see the advent as well as the necessity of a new 

knowledge-driven society and a quantity leap in higher engineering education. Higher 

education refers to a level of engineering education that is offered at academies, 

universities, colleges, seminaries, institutes of technology, and certain other collegiate- 

engineering levels institutions, such as vocational schools, many trade schools and career 

colleges, that confer academic degrees or professional certifications. There is rapidly 

progress demand for higher and professional education in today’s world because it serves 

various essential functions in our society, the best being the creation of kknowledge able 

individuals who will provide assistance and work to the society. 

 
Industry and Academia 

The main Barriers of industry-academia interaction though the main principle of the 

academia-industry interface has been adopted by mainly private and very few 
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government agencies in recent years, its full potential is far from being utilized and 

nourish for benefit of the two. 

A. From Government 

They often too inactive and generally very not flexible enough when dealing with 

academia-industry collaboration as it is often not enterprising by nature and troubled by 

bureaucracies. Personnel are often destitute of desired quality and compassion. Much 

delay in funding to the research institutes, delay in payments to the research students 

under different central government research schemes are now seen in present times. A 

highly large amount of reporting is required along with small ICT (Information and 

Communications Technology) domain knowledge. This will be economic for future 

planning to tackle the issue and for further aggravate collaboration and success. 

B. From Academia 

This may be of great dispute but unavoidable at times that the academicians (professors, 

lecturers etc.) have widespread unconcern towards ongoing research and they are too 

reluctant to leave the comfort zone of pure teaching classes. Academia, as represented 

through universities, is generally inflexible when dealing with cooperative projects and 

typically presents additional levels of restrictive inner policies and procedures that hinder 

creative thinking. Academia is essentially unmindful of the applicable industrial pre- 

requisites and unable to market its strong suit to industry sufficiently. Added 

constraining cause is the absence of appropriate encouragement to faculty and dedicated 

technical structure (R&DLab.), 

C. From Industry 

By nature, any industry is always involved in a business-oriented concept. During its 

interaction with certain academia, the industry's response time framework is prompt. The 

investments are typically directed by the disinclination to invest in its internal R&D 

which has long term results. The other view which obstruct its interaction with a 

fresher’s are thoughtlessness to the tons of resource potential of the academia; more need 

on simply available foreign know-how; an unhealthy obsession with expensive, eminent 

professional consultants; earlier unpleasant experience of exchanges with the academia; 

oblige of on-going technical collaboration agreements; a concern to keep secret 
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information of failure or success, confidential for fear of losing the competitive edge, etc. 

are the more appreciable facts to invest and trying to get the expected outcome from any 

new fresher who joins any organizations. 

Towards the mixing of Industry and Academia 

 

The academia-industry association is not like that of technology producer-receptor, but is 

of interactive and collaborative, recognizing and ensuring joint respect for a mutual part 

and assist to attain the accurate purpose of such relationships, namely, bringing about 

research-outcome synergy. Indeed, university-industry communications are a system that 

demands active and joint involvement of all the participants. Today struggle on the 

academia-industry interface in India is limited to a fine range of actions. So, to toughen 

this interface, different types of cooperation and interaction initiatives are needed to be 

implemented, observed on a consistent level and further Scopes of expansions are to be 

identified and incorporated in the system. Below are the few steps, which have been 

discovered by the employees and organizations operating on the same issue of copulative 

the industry-academia gap. 

 Provision of encouragements of both industry and academic 
 

 Involvement of Former students as Counselor of Students 
 

 Foundation of Centre of Excellence 
 

 Diffusion of Knowledge through Interaction of Peers reviews 
 

 Pulling finest Talents to the Faculty Pool 
 

 Setting up edge structures 
 

 Industrial research & development Lab for students 
 

 Cell for Technology Nurture 
 

 Centrall Knowledge distribution Network to connect different institutions. 
 

 Providing Flow of Technology from Laboratory to Market Access in an easy 

way 

 Enhancement of ATKT session 
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 Formation of Research Park to Cheer Growth of Enterprise organization 
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The academia-industry partnership tax exclusion for all spending on research & 

development where industry and academia work jointly could be specified and service 

tax for any royalty coming out of technology transferred by an academic research 

institution to the industry could be let off. Students' experiences in industrial practices 

through internships are to be made compulsory. The student practical training periods are 

also to be made more expressive with feedback tools and long term so that both students 

and industry are helped. This would also simplify the industry to construction the 

internship program keeping pace with the academic program. Showing students to the 

world of firm related plays essential roles. Alumni working in various industriousness 

can act as a mentor for Indian students to guide on improving employability expertise, 

placements, knowledge of global business leanings, overseas opportunities in business, 

and information on the technological expansion, etc. 

Future Scope 

 

The industrial-academic may help any nation to become a developed nation from a 

developing one. Some Alumni can also raise a fund to influence the entrepreneur skill 

among the interested students with feedback mechanism under special terms and 

conditions. The government should take the edge to open versatile entrepreneurship cells 

in academia and it should be included in the curriculum to enlighten the students about 

the requirements, so that they can be attentive to arise as a businessperson instead of 

being knotted in the predictable jobs. This will deliver a creative thought, risk-taking 

ability and passion for undertaking down-to-earth problems in the students. Rigorous 

programs under the "Visiting Professorship" scheme should be shaped for systematic 

visits of capable persons from industry to guide students, academic and scientific staff to 

comprise them in coaching or research during their short stay in the premises of the 

institute. An expert from the industry, with quite a few years of job experience, should be 

given the status of a Professor. He could be called as a Corporate Professor, so that the 

individual may also earn due recognition from all anxious. To focus on key and strategic 

areas of research and to provide sufficient funding to research which keeps pace with 

market needs or market-driven R&D, numerous applicable programs are to be adopted. 
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During the evaluation procedure the commercial viability of the research output should 

be given the major importance for sanction, besides technical possibility. 

The reordering of different R&D grant projects in India may also be coordinated, tending 

to streamline the objectives and management of the present grant projects under one 

management body. 

 
Discussions and Conclusions 

The whole world has now moved on from the industrial revolution to knowledge-based 

revolution and from industrial economic system towards the knowledge economy. Global 

economies are gradually getting inter-connected in this changed situation. Keeping pace 

with this change, research &development is crossing national boundaries. To make India 

the world powerhouse in research and innovation, a very new range of technology is 

required to meet future challenges, and India has to head forward on innovative 

associations between industry and many universities through cooperative and industrial 

knowledge-making and exchange. Although cooperative research is the keyword to fill  

the existing in the current structure, there is a marvelous need to create other avenues that 

need to be intensified, stirred, and above all incorporated, for a close academia and 

industry interaction through all the phase of technology expansion, starting from 

conceptualization down to gap commercialization. Despite some limitations and inhibiting 

factors concerning the academia-industry collaboration, government authorities should put 

into place an incorporate policy of academia-industry collaborative interaction 

encompassing several strategies enabling such an initiative to thrive in the country’s quest 

for technological leadership. 
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E-Learning Trends Today and Beyond 

 

Abstract: E-learning is and approach to instruction and learning that utilize data and 

communication innovations to communicate and collaborate in an educational media. The level 

and affect of e-learning changes in our life from arrange stage to stage. These trends have also 

opened up new avenues for education and have brought about changes in traditionally held. India 

is passing through a very critical phase of development and facing the challenge posted by 

rapidly changing technology and market environment. Today students feel school is not 

challenging or interactive enough. E-learning has brought back the joy of learning through its 

innovative and interactive content and delivery. In distance education system, E-learning became 

a new mantra for delivering higher education courses over really long distances. perceptions 

about how education is obtained, Students are now readily adopting technology as a medium for 

attending classes remotely, either through VSAT enabled classrooms or through virtual 

classrooms on the Web. 

 
Keywords: E-Learning; Distance Learning Programs; Internet; 

 
 

Introduction: E- Learning is defined as an acquisition of knowledge and skills using 

electronic technologies such as computer, internet based courseware and local and wide 

area network. E-learning is a way of providing training and development to the 

employees through various electronic media such as internet, audio, video. In a society, 

the student generation have to realize the importance of technology and have to be well 

aware how to teach the future leaders. Annually, the demand for higher education is 

growing globally and India is no exception to it[2]. In fact, in India, the number of 

applicants is three to five times as against the number of seats in any institution of higher 

education. The nation is committed towards the making of a ‘Skilled India’. Developing 

countries also recognize that skilling their human resources through positive affirmative 

action can bring about development and economic growth. Universities and other 

academic institutions have an important role to play in bringing about change[3]. The e- 

Learning system with its inherent flexibilities has the potential to reach the unreached. It 

can provide a meaningful channel for meeting the skilling needs of the youth through its 

academic, vocational, technical, professional, extension and lifelong learning 

programmes. In doing so, the e learning system can prove to be a game changer for 

fulfilling the skilling, re-skilling, up-skilling needs of the youth from organized and 

unorganized sectors of work. 
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Objective: The basic objective of this research paper is to understand concept of e- 

learning and to examine the type of e-learning tools. opinions regarding the comparison 

between traditional learning and modern learning technique. The modern method in 

teaching and learning are useful for development of education sector in Indian context. 

The research paper focused on e-learning in India. 

 
Scope of e-learning: 

E-learning is now a well-established component of regular campus-based learning. But  

in spite of serious attempts and a number of large scale projects and the establishment of 

a national support structure e-learning has still not meant a revolution to distance 

education and flexible learning. About 10% of all students registered at institutions of 

higher education take distance courses but most of these course is not really e-learning 

courses[5]. There are basically two parts or phases of e learning. In one phase e-learning 

is used for educational purpose and at other level it is been used for training. The 

educational; use is limited to secondary and higher secondary level. In the second phase 

it is used to provide training to the employees and to upgrade their skills. The e-learning 

does not seem to replace the conventional classrooms with black boards but it seems to 

coexist with the already existing system. It is time we collectively move the power of the 

Internet for learning from promise to practice. Nothing can replace traditional classroom 

teaching, but e-learning complements the process and can help reach out to the masses. 

Current Trend in E-learning: 

 
1. Gamification: Learning through gaming has been popularized in the recent years. 

The key objective behind gamification of education is that it is fun and more 

appealing to the general. Studies have shown video games boost hand-eye 

coordination and enhance general IQ and brainpower , Example in Fig(1). 

 

 

Fig(1) : Gamification And Game-Based Learning 
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2. Cloud-Based Systems: Most of the learning management systems are switching over 

to cloud-based  systems.   Often   managers   of   large   industries   use   cloud- 

based corporate training. Cloud-based systems increase the trend of e-Learning 

reducing appreciable training cost online Example in Fig(2). 

 

 

Fig(2): Cloud-Based Systems. 

 
3. Wearable Technologies: Oculus Rift, Apple Watch, Moto 360, and Google Glass are 

few of the brainstorming innovations which are flourishing in the eLearning industry 

Example in Fig(3). 

 

 

Fig(3): Wearable technology 

 
4. 3-D Printing: Three-dimensional (3-D) printing is the process of making a physical 

object from a 3-D digital model. This technology can be applied to many subjects, 

such as science, history, math, and architecture. It has the power to not only change 

the scope of students’ work, but also how they relate to the information they are 

learning. It bridges the gap between the digital and physical learning environments. 

By doing so, they have the opportunity to improve their designs, making them as 

accurate as possible Example in Fig(4). 

 

 

Fig(4): 3D Printing 
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5. Online Distance Education: In India if we can be able to make e-learning as a source 

of learning in rural areas then it is the easiest and fastest tool to educate people. If  

we consider the population in India it is hard to accommodate all the people in 

specific university or educational area get the education. 

Distance education has become an important phenomenon in the educational system 

and will continue to be so as information technology continues to progress. The 

higher-education system in India gradually transforming from a fully traditional 

system to a blended learning system. However, distance education has not spread to 

all universities in India and is limited to specific disciplines. Higher education 

institutions should ensure that quality assurance arrangements apply to all forms of 

credit awarding provision in the institution. Institutions should use the quality 

assurance system to monitor retention rates and inform the development of 

appropriate supports. Governments and higher education institutions should work 

towards full open access of educational resources. In public tenders open licences 

should be a mandatory condition, so that content can be altered, reproduced and 

used elsewhere. In publicly (co-)funded educational resources, the drive should be to 

make materials as widely available as possible. legal frameworks allow higher 

education institutions to collect and analyse learning data. The full and informed 

consent of students must be a requirement and the data should only be used for 

educational purposes. 

The implementation of distance education programs in India aims to reach learners 

who live in remote locations and to employ new technology to promote effective 

learning and teaching, which may contribute to greater economic and social 

development. In order for this initiative to succeed, there has to be full cooperation 

and participation between teaching staff and administrative staff in educational 

institutions. Here are a few recommendations: 

• Educational institutions should endeavour to renew materials of distance 

education continuously. 

• Improve Internet connectivity, as it is very essential for the success of distance 

education. 

• Distance education programs should be easily accessible in terms of approach or 

convenience, availability, understanding, and suitability. 
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Advantages and Disadvantages – Why Choose Distance Learning 

The main advantage of distance learning is that it allows you to fit your learning around 

your work and home life. 

• You can usually also set your own pace of study. 

• It is your decision as to when and where you study. 

• It doesn't matter where you live – you can gain a degree from anywhere in the 

world. 

• As with a full-time degree, students may find that they gain useful, 

transferable skills, such as planning and research. 

• A distance learning courses often costs less than a full-time degree. 

• The downside is that you will not enjoy the conviviality of being on a campus 

and rubbing shoulders with fellow students on a daily basis. 

• Loneliness and feelings of isolation should be avoided however by frequent 

online contact with tutors and taking part in virtual forums, virtual help 

groups and discussion rooms. 

• Distance learning providers usually offer dedicated support to their online or 

distance learning students. 

• The Legal implications of e-learning come into play. Once again, we should 

not forget that e-learning over internet is across geographical boundaries. This 

makes it all the more, tougher for the enforcing authorities to have a global 

legal framework for the net offender. 

The following table 1 summarizes several opinions regarding the comparison between 

traditional learning and e-Learning. 

Table 1: Traditional Learning vs. E-Learning 
 

Traditional and E-learning approaches 

 Traditional Classroom E-Learning 

 
Classroom 

• Limited physical 

size 

• Synchronous 

• Unlimited 

• Anytime, anywhere 

 
Content 

 
• Textbooks/library 

• Multimedia/ 

simulation 

• Digital library 

Personalization • One learning path • Learning path and 

pace determined  by 
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  learner 

 

 

6. Learning and Literacy in India: As per Census Report 2011 published by 

Government of India: 

Table 2. Percentage of Literate Population 

 
 

Year 
Literates (% 

of total population) 

Illiterates (% 

of total population) 

2001 65% 35% 

2011 74% 26% 

 

Source: Annual Report 2013-14, published by Ministry of HRD GOI. 

The above Table 2 shows that the percentage of literate population in the total 

population has increased in 2011, from 65% to 74% [4], similarly, the percentage of 

illiterate population has decreased from 35% to 26% in the span of a decade. Still the 

fact remains that 26% of India’s total population is still illiterate and e-learning can 

prove helpful to reduce the illiteracy as the advancement in technology and 

communication has made teaching and training possible anywhere, anytime. The 

Learner can learn anywhere; i.e. outside the boundaries of formal classroom. It will be 

very effective in case of higher education and training [4]. It is a very powerful medium 

for pre-primary and primary education as it is in audio visual form and can attract even 

the school dropouts. It will be very effective in case of higher education and training. 

7. The Global e-Learning Industry Market: E-learning market size is being valued over 

USD 165 billion in 2015 and is likely to grow at over 5% from 2016 to 2023, 

exceeding USD 240 billion[7]. Factors such as low cost involvement accompanied 

by flexibility in learning are expected to drive industry growth. 

8. Future of e-learning in India: Online education helps people get access to a world- 

class learning experience when traditional higher education is simply not possible 

due to financial or personal constraints. Some may also suffer from physical 

disabilities that make learning in a classroom impossible. For these students, online 

courses, specialisations and degree programs can offer an incredible opportunity to 

continue their education and build careers for themselves. India internet users 

expected to touch 500 million by 2017 of which nearly 2/3rd is expected to be on 
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mobile. E-Learning can be examined at two levels. The first one is education and 

another one is training. For education can be used at both elementary and higher 

levels. In training it can be used by companies to train and upgrade their employees. 

eLearning permits the delivery of knowledge and information to learners at an 

accelerated pace, opening up new vistas of knowledge transfer. Early adopters are 

companies that have tried to supplement face-to-face meetings, demonstrations, 

training classes and lectures with this technology. ―The adoption of e-learning in 

all spheres—corporates, schools, universities, etc.—is low at present. The Indian 

market is not substantial when compared to the international market. eLearning in 

India has been most successful in the corporate segment where it is seen as a means 

of achieving business goals and motivating employees [2]. A lot of work has to be 

done to make e-learning successful for education, both formal and informal and to 

cultivate faith of people in online degrees in India apart from the ones given by 

renowned institutions like IITs [5]. If e-learning reaches the remote and rural parts  

of India, it would be much faster to educate people. One major problem faced by 

India is that almost all highly skilled professionals are based in bigger cities that 

prevent the rural population from getting educated through them. E-learning 

simplifies this process by taking the knowledge to masses provided that there’s 

internet connectivity available at some nearby area. Even in the area of higher 

education, the supply and demand are not balanced. Looking at the population, the 

available universities are not enough to accommodate all the people seeking 

education. At this point distance education comes in and has already been quite 

popular. E-learning can play a major role even here. Albert Einstein once stated that 

“education is what remains after one has forgotten what one has learned in school.” 

While Einstein’s words may have been intended only in good humor, they aptly 

reflect the fact that effective education is, indeed, incessant, warrants constant 

learning, and is constantly evolving. In fact, the face of education has experienced a 

sea change of sorts over the decades. Once characterized by the traditional 

classroom model, education today has metamorphosed into learning that is instant, 

online, self-driven and on the go. The journey of education in India, too, has been 

dotted with innumerable milestones, and the most recent among these is e-learning. 

 

The first IT-based teaching tool debuted in India in the 1980s through the advent of 

computer-based training, with study material being stored in CD-ROMs. However, 



 

51 

 

it was the rapid emergence of the information and communication technology (ICT) 

market in the 1990s that gave significant and far-reaching impetus to the Indian e- 

learning market. Subsequently, the growing presence of the internet and increasing 

broadband connectivity gave rise to other web-based training models, thus giving 

further thrust to interactive online learning. 

 

The application of e-learning has traversed the boundaries of school and college 

education to permeate the entire learning spectrum, including internet-based 

coaching for examinations. Realizing the potential and effectiveness of this 

platform, the corporate India is becoming progressively inclined towards utilizing e- 

learning for its employees. In addition, gauging the high potential of this space, 

many private players such as Core projects, Educomp Solutions, Everonn Education 

and NIIT have established their presence in this segment in recent times. 

 

Further, organizations, using the public-private partnership (PPP) model have been 

setup, such as Centum Learning, a joint venture (JV) with National Skill 

Development Corporation (NSDC), which aims to train 12 million people by 2022. 

Similarly, Tata Interactive Systems, a Tata Group company, develops online course 

content for the pre-school and higher-education segments. 

Flexibility, cost effectiveness and enhanced accessibility - these are but a few of the 

primary drivers of online education, and are the forces encouraging working 

professionals and students to revisit education despite busy schedules, via the online 

education platform. Mobile data usage is witnessing a YoY growth of 74% pan 

India. This means now even people living in smaller towns and cities can get access 

to the best possible learning resources from across the world at affordable prices. 

Today over 6 billion people have access to a connected mobile device and for every 

one person who accesses the internet from a computer two do so from a mobile 

device. Mobile technology is changing the way we live and it is beginning to change 

the way we learn. UNESCO is working to help governments and individuals use 

mobile devices to advance Education for All Goals; respond to the challenges of 

particular educational contexts; supplement and enrich formal schooling; and, in 

general, make learning more accessible, equitable and flexible for students 

everywhere 
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Mobile learning is giving a facelift to K-12 education system in India. Students are 

more motivated to learn when using mobile devices. The gamut of m-learning apps 

available today are providing students an enriching learning experience, engaging 

them through gamification and other medium. They allow students to gain easy 

access to learning material and promote self-paced learning, mobile devices being 

constant companions. This helps in retaining students’ interest and engaging them 

better. 2016 saw Mark Zuckerberg and wife Chan Zuckerberg invest in the Indian e- 

tech market, soaring hopes of a bright future. As per industry reports the smart 

classroom market in India will witness a growth of a CAGR of 15.89%. 

During this time several improvements are also expected to happen in the network 

infrastructure and backbone for content delivery. Aided by these and the critical 

need, eLearning in India will see tremendous growth. It will be driven through 

corporates and direct consumer adoption followed by government led initiatives. 

Much like in e-commerce, we will see India-specific innovations to increase 

relevance of content, delivery and access across the country. This will shape the 

global eLearning industry as well. Exciting times ahead. The main strengths of the 

Indian e-learning services industry are: 

• English speaking, highly qualified and techno savvy manpower 

• Safe Electronic Environment – Official recognition for Digital Signatures and E- 

transactions Lower costs of human capital when compared to developed countries 

• Strong and buoyant domestic education industry that facilitates up-gradation of 

skills and introduction of new products 

• It released pressure both on teacher & student through online tuition on demand 

on any subject. 

• Future learning promotes E-training programmes to upgrade employees of 

institution. Which save money and time. 

• Blogs are playing a big role in the E-learning environment these days. 

• Learner as well as teacher of instructor use blogs for discussion or announcement 

or knowledge sharing or management etc. 

• It helps learner to think and write more critically learners tend to research and 

study harder when blogs are used. 
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• Student should experience these technologies as much as possible in the 

classroom to fully understand how they can be integrated into the various work 

related operation that exist today. 

• Student currently preferring 20 – 25 Minutes video lecture. 

CONCLUSIONS: 

The central point of this paper was to supply a summary of current patterns within the 

advancement of e- learning in India. Obviously, e-learning will proceed to develop in our 

organizations. In expectation of this development, the governments, commerce 

companies and proficient affiliations can begin centering on applications and the 

successful and productive implementation of e-learning. By recognizing that e-learning 

really could be a methodology, one can encounter the most prominent benefits that e- 

learning needs to offer presently and within the future. 

In the end, the fact remains that, with respect to e-Learning, poor quality procurement 

practices (in all sectors but especially in the public sector) are a barrier to growth and 

adoption. So it is necessary to make a thorough evaluation when it comes to choose an e- 

Learning software for education in order to improve the knowledge of learners, the 

learning outcomes, the performance outcomes, the business and policy impact and in 

order to value the money spent. Given the speed of technological development and the 

pressure to use technology for its own sake, caution is essential. Nevertheless audio 

visual media are not sufficiently used in distance  teaching,  primarily  because 

academics and administrators are generally unaware of their potential, inexperienced in 

their use or frightened off by their imagined costs. 

 
"On the road to e-Learning, make sure that Learning is in the driving seat, and 

Technology is in the passenger seat with the map. Learning decides the destination, 

Technology helps you get there." 

Ian Fyfe 

Learn direct Scotland 
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Design Of Solid-State Transformer And It’s An Implementation In Wind 

Energy Conversion System 

 
Abstract: In Wind Energy Conversion System, As the variation of wind energy increases, control of 

electrical parameters becomes gradually more important from a stability point [2]. to provide 

controlling action, MATLAB Modeling of Solid-State Transformer (SST) Controller is shown in this 

paper. Solid-state transformer (SST) is the High-frequency power electronics converter-based system 

gaining considerable attention as a key element of emerging smart distribution systems with numerous 

functions including reactive power control, voltage regulation, power quality and efficient interface 

for distributed generation and storage [3] [4]. Among the various SST configurations, the three-stage 

SST consists of AC/DC PWM rectifier, DC/DC converter, and DC/AC PWM inverter is a good choice 

due to its superior controllability that enables all SST functions, including reactive power control, 

power quality control, storage management, providing both high voltage and low voltage DC links and 

so on [5] [6]. This paper presents the control strategy of the three-phase SST Controller, including the 

Controlled AC/DC stage, DC/DC Stage (DAB) Converter stage and DC/AC stage. Based on the d-q 

axis Vector Controller, a control strategy is designed to balance the output capacitor voltage and the 

real power of the rectifier through the dab parallel modules. A simulation study for the implementation 

of the SST based system in WECS is verified in this paper. The study is carried out by Solid State 

Transformer (SST) interfaced with WECS. Simulation using MATLAB-Simulink is implemented for 

a 6 MW wind farm which injects power to 120 KV grid. The simulation result shows the influence of 

variations in Wind Speed on Active & Reactive power of WF and Point of Common Coupling (PCC) 

Voltage. SST performs the typical functions of Active Power Transfer, Reactive Power Compensation 

and Voltage conversion in Wind Energy Based Distribution System. 
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INTRODUCTION 

 
The conventional transformer (LFT) have some advantages like relatively economical, highly 

reliable and quite efficient but they suffer from certain disadvantage like sensitive to 

harmonics, voltage drop under load, no protection from system disruptions and overloads, 

poor performance under dc-offset load unbalances and no power factor improvement. As LFT 

with copper wound wires on an iron core will not respond to a control signal as power 

generation becomes distributed and intermittent, we need an electronic-based regulated power 

supply with software-based remote intelligence. Also to easily connect the new energy sources 

to the grid and to improve the power quality by harmonic filtering, voltage sag correction and 

highly dynamic control of the power flow, a new type of transformers based on High 

frequency, known as Solid State Transformer (SST) or Power Electronic Transformer (PET), 

has been introduced, which realizes voltage transformation, isolation, and power quality 

improvement. SST Consists of high-powered semiconductor components, High Frequency- 

based Power Transformers, and control circuitry which is used to provide a high level of 

flexible control to power distribution networks. presently, the power system is integrated with 

wind farm through the conventional transformer, conventional distribution transformer 

possesses lots of drawback in terms of larger size & weight, sensitivity to harmonics, power 

quality susceptibility, voltage drop under load, lack of dc power output, and issues related to 

energy storage [8]. Even when the wind farm is interfaced with the power system by 

conventional transformer stability problems still arise due to the lack of reactive power 

compensation [9]. Now to overcome this problem STATCOM is connected, at the distribution 
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side [10], [11]. Also, the cost of (using combination) of STATCOM and Conventional 

transformer is very high.to overcome this issue the concept of SST is evolved [1]. SST has 

become one of the important research directions in renewable energy systems owing to the 

rapid development of power devices [12-19]. The research approach for SST is divided into 

two directions. The first one is the topology & architecture development for its 

implementation in high voltage and high power applications [7-10].SST widely used in 

traction/locomotives, solar farm, wind farm, charge station & smart grid, for reducing the 

volume and weight of the system [13-19].This paper presents the design and control strategy 

of a three-phase solid-state transformer (SST) and its implementation in MATLAB. It 

discusses the interfacing of SST with grid, and focus on to Achieve Various Functionality of 

Electrical Power System By SST. In addition to this, it has other benefits such as low volume, 

low weight, fault isolation, and potential additional functions, such as voltage regulation, 

harmonic filtering, reactive power compensation, etc. In this work, an attempt has been made 

to review the available literature on Modelling of Solid-State Transformer at different 

frequencies, incorporation of power electronic devices (PED) like rectifiers and inverters and 

integrating them to design an economically viable and energy-efficient SST. And 

implementing this SST with WECS 

The paper is organized into six sections. Section II deals with SST, SST Application & its 

Functionality for WECS. Section III deals with the Mathematical Modelling of SST. Section 

IV presents the proposed case study. Section V presents the simulation results and analysis. 

Section VI concludes the result of the work. 
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SST, SST IMPLEMENTATION IN ELECTRICAL POWER SYSTEM & IT’S 

PERFORMANCE 

 

A. SST 

 

Fig(1) SST SYMBOL 

 

Figure 1 shows the symbol of SST. The first stage is a Rectifier stage which converts the AC 

high voltage into High DC bus Voltage. Then DAB Converts High dc bus Voltage is converted 

into Low dc bus voltage using Converter. At last is the inverter stage in which, low voltage 

dc is converted into low voltage ac. 

B. SST IMPLEMENTATION IN AN ELECTRICAL POWER SYSTEM 

 

 

Fig(2) Overall typical application area of SST 
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Figure 2, shows SST Implementation in electrical power system such as wind integrated 

distribution system, tidal power plant, solar farm, energy storage traction system for active 

power transfer, and reactive power compensation voltage conversion with a grid where we 

investigate that presently conventional transformers are used for Active Power Transfer and 

Reactive Power Compensation FACTS devices like STATCOM and SVC's are used and for 

Harmonics mitigation filter are used. High-frequency devices like SST can perform all the 

functions of Active Power Transfer and Reactive Power Compensation and Harmonics 

mitigation with relatively lesser size. 

 

C. PERFORMANCE OF SST 

 
Various functions performed by SST are as follows, 

 

1.  Size and weight reduction: SST is a high-frequency transformer, with the increase in the 

frequency core size of the transformer gets reduces.so the weight of the transformer gets 

reduces.so the device becomes more compact and the cost gets reduced. 
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Fig(3) Transformer core size and frequency relationship 

 

2. Voltage sag mitigation: SST is also having the voltage sag or swell ride-through 

capability. Voltage sag or swell can be compensated by the AC/DC stage and will not 

affect the load side voltage. The maximum input current gives the how much a voltage 

sag the SST can compensate, and maximum input voltage gives the how much a voltage 

swell the SST can support. again, when voltage sag is so large that cannot continuously 

provide the compensation, the dc bus capacitance (or energy storage) can provide how 

many cycles the SST can compensate before the SST shut down. 

3. Reactive power compensation: The SST rectifier stage also having reactive power 

compensation capabilities. based upon its reactive power compensation capability in the 

SST controller the SST can generate or absorb the reactive power to the grid. This fast 

and controllable local reactive power compensation is having the advantage to support 

the system voltage, reduce the transmission line losses & enhances the power system 

stability. 
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MATHEMATICAL (MATLAB) MODELLING OF SST 

 
The MATLAB Modelling of SST is divided into 3 stages: 

 

1) AC/DC Controller (PWM Rectifier Stage), 

 

2) DC/DC Controller (DAB Stage), 

 

3) DC/AC Controller (Inverter Stage). 

 

Controller Design for Rectifier Stage 

 
(1) AC/DC Controller (PWM Rectifier Stage): This stage has three inputs; PCC Voltage 

(Vhabc), PCC Current (Ihabc), and DC-link Voltage (Vdc).and this stage comprises of 

following blocks [2]. 

(2) PLL (phase-locked loop): It synchronizes the positive sequence component of the three- 

phase primary voltage Vhabc. The output of the PLL (angleθ=ωt) is used to evaluate the 

direct-axis and quadrature-axis components of the AC three-phase voltage and currents. 

(3) Measurement systems: It derives the d axis and q axis components of AC positive- 

sequence voltage and currents that are to be controlled. Then the summation of square of d 

axis and square of q axis Voltages are taken, and its square root forms the Mag V (Vm). 

(4) AC voltage regulator and DC voltage regulator: An outer regulation loop having an AC 

voltage regulator and a DC voltage regulator. The AC voltage regulator provides the output 

as the reference current Ihqref for the current regulator (Ihq = current in quadrature with a 

voltage which controls reactive power flow). And the DC voltage regulator provides the 

output as the reference current Ihdref for the current regulator (Ihd = current in phase with a 

voltage which controls active power flow and regulates the dc bus voltage). 
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(5) Current regulation: An inner current regulation loop having a current regulator. The 

current regulator provides the controlling action on the magnitude and phase of the voltage 

generated by the PWM converter (Vdh& Vqh) from the Ihdref and Ihqref reference currents 

produced respectively by the DC voltage regulator and the AC voltage regulator (in voltage 

control mode). The current regulator is supported by a feed-forward type regulator which 

predicts the voltage output (Vdh & Vqh) from the V1 measurement (Vdh & Vqh) and the 

transformer leakage reactance. 

 

Fig(5) MATLAB Model of Rectifier stage 

 

Controller Design for DAB Stage (DC/DC Stage) 
 
 

 
Figure 1 MATLAB Model of HVDC side of DAB converter 
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Modeling of HVDC side of converter is shown in Fig.5. in which HVDC voltage is compared 

with reference dc bus voltage (3.8KV), an error is generated and, this error gets corrected in 

PI Controller. The pi controller provides the output as regulating signal, this signal gets 

logically compared with 10 kHz Signal, to generate getting signal for the pair of Thyristor on 

high voltage dc side of the DAB stage. 

Fig (6) MATLAB Model of Lvdc side of DAB converter 

 

Modeling of Lvdc side of converter is shown in Fig.6.in which LVDC is compared with 

reference dc bus voltage of 1.2KV, and error is initiates, this error gets regulated in PI 

Controller. The output of the pi controller is regulating signal, this signal gets logically 

compared with 10 kHz signals, to generate getting signal for the pair of Thyristor on Lvdc of 

the DAB stage. 

Controller Design for Inverter Stage 
 

 

Fig(7) MATLAB Model of Inverter stage 
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DC/AC Controller (Inverter Stage): This stage has three inputs; Lower side bus Voltage 

(Vlabcref), Lower side Current (Ilabc), and reference bus voltage at the lower side (Vlabc_ref) 

.and this stage comprises of following blocks. 

 

1. PLL (phase-locked loop): PLL synchronizes the positive sequence component of the 

three-phase voltage Vlabcref. The PLL output (θ=ωt) is used to compute the direct- 

axis and quadrature-axis components of the AC three-phase voltage and currents 

denoted as Vld, Vlq, and Vld_ref& Vld_ref. 

2. Measurement systems: Measurement system computes the direct and quadrature axis 

components of AC positive-sequence voltage and currents which is to be controlled. 

3. DC voltage regulator: Here two dc voltage regulators are used. First, is the d-axis 

regulator in which Vld & Vld_ref gets compared and error is generated. This error gets 

corrected by the pi controller. And the output of this stage becomes the input of the 

current regulator. The same things are carried out for the q-axis regulator, the only 

difference is the input, which is Vlq & Vlq_ref. 

4. Current regulation: An inner current regulation loop is made up of the current 

regulator. The current regulator provides the controlling action over the magnitude and 

phase of the voltage generated by the PWM converter (Vdh& Vqh) from the Ihdref 

and Ihqref reference currents produced respectively by the DC voltage regulator and 

the AC voltage regulator (in voltage control mode). The current regulator is supported 

by a feed-forward type regulator which determines the voltage output (Vdh & Vqh) 

from the V1 measurement (Vdh & Vqh) and the transformer leakage reactance. 

5. PWM: The outer loop of the Current regulator having signals Vd1&Vq1.the signals 

from d-q coordinates are converted into ABC coordinates by inverse park 
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transformation. These signals in the abc frame (Vabc), are input signals for PWM 

Controller.in PWM Controller Vabc are Converted into modulating signal.to initialize 

PWM Controlling action these modulating signals are compared with the 20khz 

triangular carrier wave generator. And in this way getting signals are generated for 

thyristors. 

 

CASE STUDY 

 
A. Test System 

 

 

 

Fig(8) Power system with Solid State Transformer interfaced wind farm with FSIG 

 

Fig.8 shows the proposed WF with a 10-MVA three-phase SST. The SCIG-based WF was 

taken for the study. fsig requires the largest demand of the reactive power, so the compensation 

needed, among the three types of generators under consideration. In this system, two 3.3- 

MVA 575-V Windfarms with FSIGs are connected to a 25-kV distribution system. The base 

wind speed for the wind turbine is 9 m/s, and the base rotational speed at the base wind speed 

is 1 p.u. with the base of generator speed. The active power generated by the wind turbine at 

base wind speed is 3 MW, which corresponds to a power factor of 0.9. The pitch angle is set 

to zero, and no pitch control is implemented in this study for simplification. The parameters 

of the SCIG are set as shown in Table I. The parameters of the transmission line and 120-kV 
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generator impedance are also listed in Tables II and III, respectively, which give a detailed 

description of the studied power system. The simulation conducted for the conventional WF 

system is to demonstrate the natural power flow from the conventional WF to the distribution 

system to explore its impact on the PCC in terms of voltage regulation particularly. The 

simulation for the proposed WF system, on the other hand, demonstrates the capability of the 

proposed SST-interfaced WF system to perform reactive power compensation to suppress 

voltage fluctuation. 

 

Simulation Results and Discussion 

 
A. Windfarm without SST 

 

Fig.9. shows the reactive power at the induction generator terminal when a conventional 

transformer is interfaced with WECS without SST. Here the value of reactive power is 

negative which indicates a significant amount of reactive power consumption by the SCIG. 

And Active power transfer by the system is also very less. 

 

 
Fig(9) Electrical characteristics of WF understudy, with Conventional transformer, 

interfaced WECS and without SST 

B. SST IMPLEMENTED WECS 
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Fig(10)Electrical characteristics of WF understudy, with Solid State transformer, interfaced 

WECS. (a) Active power of WF (10-MVA base). (b) Reactive power of SST (10-MVA 

base). 

Fig10 (a) and (b) show the Active Power and Reactive Power at the wind farm terminal, when 

Solid State transformer interfaced with WECS. Comparing both results of fig.9 & fig.10 we 

Conclude that Active Power Transfer by the Wind Farm terminal is increased, as shown in 

Fig.10 (a). and fig 10. (b) Shows the reactive power sent by the SST at PCC. Here the reactive 

power is Positive, indicates a significant amount of reactive power compensated by the SST 

to the System. Thus, SST compensating for the voltage fluctuation at PCC. 

 

CONCLUSION 

 
This paper has covered some of the major aspects of Designing & Modelling of SST using 

MATLAB. And by integrating the proposed wind energy conversion system using SST we 

can conclude the following aspects from this paper. 
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1) Active power transfer by the WECS system with SST is significantly increased as compare 

to WECS without SST. 

2) In WECS without SST for the excitation of the FSIG reactive power was captured from the 

generating source so that system stability problem arose. But due to SST implementation 

in WECS FSIG Captures the Reactive power from the SST. So that system stability 

improves. 

3) The use of high frequency based solid-state transformer (SST), reduces cost and size as 

compared to the same capacity of the conventional transformer. 

APPENDIX 

 

Squirrel cage induction generator parameters 

Nominal Power 3.3MVA 

Nominal Voltage 575 V 

Nominal Frequency 60HZ 

Stator resistance(pu) 0.048 Ω 

Stator inductance(pu) 0.075 H 

Rotor Resistance(pu) 0.018 Ω 

Rotor Inductance(pu) 0.1791 H 

 

 

 

 
 

Transformer & Transmission lines parameters 

LV/MV transformer 10MVA, 575V/25KV 

MV/HV transformer 47MVA, 25/220KV 

Feeder length 1KM 
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Apparent Power of Load at PCC 1MW+0.5 MVar 

Apparent Power of Load Behind the generator 20MW+3 MVar 

Transmission Line resistance(Ω/km) 0.1153 (positive sequence) 

 

0.413 (zero sequence) 

Transmission Line Inductance(H/km) 1.05e-3 (positive sequence) 

 

3.32e-3 (zero sequence) 

Transmission Line Capacitance(F/km) 11.33e-9 (positive sequence) 

 

5.01e-9(zero sequence) 

120-KV Generator Equivalent Impedance 

Resistance(Ω) 0.5760 (positive sequence) 

 

1.7280 (zero sequence) 

Inductance (H) 0.0153 (positive sequence) 

 

0.0459 (zero sequence) 
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Review on Casting Simulation for Bearing Housing 

 

 
Abstract: In the casting process the melted metal flows in reference to time and direction. It predicts 

the location of internal defects. The use of simulation of Casting gives reliable, economical, high 

accuracy component and optimizes the process. The simulation software is improved Reliability of 

component. In this review paper, discuss about Design Modification and How Casting Simulation is 

used For Bearing Housing. 

Keywords: Bearing housing, simulation, casting, design, optimization 

 

Introduction 

 
Casting is classified into six general classes like plain gray CI, alloy CI, malleable iron, 

steel, and alloy steel and nonferrous casting. Casting ability of metals depend on many 

factors like high fluidity, low shrinkage, low affinity for absorbing gas, low stress and 

uniform strength. These Materials are good for casting include casting iron, copper base 

alloy zinc, aluminum, nickel and magnesium. Some of typical casting includes pulleys, 

Bearing Housing flywheel, machine blocks, machine beds, gear, turbine, blades, C.I pipes 

etc. 

Needs of Casting Simulation 

 
❖ Casting simulation predicting and eliminating internal defects, improve yield and gives 

rapid development. 

❖ Its impart the reliability of casting and reduction in cost. Which gives improvement in 

quality? 

❖ Due to optimize the process in short time gives lesser wastage thus it results in yield 

improvement, and increases the productivity. 

❖ Due to virtual trials eliminates the production wastage and gives efficient foundry 

works. Which gives rapid development? 
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AUTOCAST, MAGMA, ProCAST, and Solid CAST. These are the popular simulation 

software in India 

 

 
Stages in Casting Simulation 

 
Problem Identification 

 
Identify clearly the problem then defined it first with their needs and required types of 

simulation. 

Aim of projects 

 
(1) yield improvement (2) development of new casting design 

 
Inputs required for simulation 

 
❖ For 3D of cast part CAD model is available. 

❖ Some Cast metal properties are required like Thermal conductivity, specific heat, 

shrinkage, viscosity. 

❖ The details design data about mould parting, cores, feeders, gating system, cavity and 

feed aids. 

1. Methods design and modeling: 

 
In this stage, the solid model of design method is required to convert the cast model into a 

3D model of the mould containing part cavities, feeders, gating channels, cores and feed 

aids. 

2. Numerical simulation: 

 
In this stage some input are required as, 

 
a. Correct mesh of the entire model. 

 
b. The various boundary conditions. 

 
c. The simulation run depends on detailing of functional module 

 
3. Method optimization: 
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In This stages improving the methods and design 

 
❖ In this observed the defect by simulation results 

❖ then simulate the designing of feeders, gating, and runner etc 

❖ then modified it again & repeat the simulation 

❖ In this way method of design is optimized. 

 
4. Project closure: 

 
Properly documented and archived all methods report, analysis report and result. After, that 

finalizes the design methodology. All data stored. Keep separate post processing module for 

converts the data into color coded values for better visualization of result. 

Literature Review 

 
Based on mold filling time, cast metal, casting weight and wall thickness the gating is 

designed. In casting of different parts different types of defects are created in product due to 

improper design of riser or by deciding improper position of casting. These two problems 

will solve by design a riser by using Pro-cast and Auto-cast software by using different FEM 

and FED methods. Fast filling leads to turbulence mold erosion, air aspiration and inclusions 

and due to slow filling cold shuts and miss runs may occurs. While gating VEM and FEM 

based casting simulation results, the mold filling and fill time can be optimized the gate 

design. 

It is the Chworinov rule which provides the basis for those approaches to the feeding 

problem which use a shape factor or ‘modulus’ as the criterion of total freezing time. As the 

function of riser is to supply the liquid metal for the volumetric shrinkage or contraction that 

occurs during process of solidification or freezing, 

Conclusions 

 
On the part of present literature survey and work done so far, following conclusion can be 

derived. From the finite element analysis it can be concluded that the casting defects like 

shrinkage and porosity can be minimized by changing the design parameters of gating 

system or by converting into pressurized system or by changing the position of the gating 

system. 
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So for the given specific case of the bearing housing component above care should be 

required. Although these defects can be further minimized or eliminated by changing 

different design and process parameters. So quality of the final product can be improved. 
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Review on Self- Sufficient Home and 

ETHE for Space Ventilation 

 

 

Abstract: The main objective of this paper is to study natural resources and trying to making it an 

alternative option for sustainable living. In this paper, we discussed the passive design. In passive 

designing, we studied some parameters for maximum utility for natural resources orientation of the 

building, wall materials, ventilation, and shading. Sustainable and eco-friendly construction is 

achieved using natural and recycled resources, such as clay, sand, and straw to conserve the energy 

both during construction as well as for achieving thermal comfort inside the house. We used adobe 

brick as a building material which is acts as a good thermal insulator that keeps the indoor 

temperature constant during the summer and winter seasons. This type of construction aims to save 

energy by providing a more stable temperature and reduces heat losses. Also, we discussed the  

earth tube heat exchanger which is the best alternative for the conventional air conditioner. 

 

 

Keywords: sustainable living, natural resources, ventilation, building material, and energy-efficient. 

 

 

 
Introduction 

 
We all know that the price of electricity, food, water, and other utilities are increases 

rapidly this will affect an environment and the main cause of global warming. In response 

to these issues, the numbers of people around the world are adopting the idea of a self- 

sufficient home. 

What is a self-sufficient home? 

 
Self-sufficient homes are capable to fulfill their all needs related to energy, food, water 

management, etc. also, the self-sufficient homes are built by natural resources and recycled 

material that are easily available in our surrounding environment. 

Advantages of using self-sufficient home: 

 
There are several advantages to a self-sufficient home. 

 
1) Low carbon emission- this home reduces carbon emission which will help in reducing 
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global warming and help to build a healthy environment for the future generation. 

 
2) Managing energy cost- Electricity prices are rising day by day over 10 of the year. Self- 

sufficient homes are built in such a way that they can fulfill their all energy need by using 

solar energy which is far cheaper than the grid. Also, they can sell that and make money. 

3) No bill lifestyle- Once your systems are placed then you don’t have to pay for anything 

like electric supply and water supply (to manage water supply u need to install rainwater 

harvesting system) 

4) Higher property value –Green homes attract a much higher property value than their non- 

green construction. 

 

 
Building Material And Design Of Building 

 
This Eco-Home (self-sufficient home) is made of adobe bricks. Adobe bricks made from 

straw and unbaked clay sand and other earthen material that are easily available in an 

environment. However, the use of the adobe bricks began to decline at the end of the 19th 

century when the abundant supply of cheap manufactured construction materials began. 

There is a number of the method we can manufacture an abode brick. In this project we are 

going to use a Semi stabilized brick is one type of abode brick that contains a small amount 

of stabilizing material such as lime powder is added to the adobe to obtain a partially water-

resistant brick. The advantage of the adobe brick is we can make that at low cost and they 

are thermally insulated. The hot plate method is used to calculate the thermal conductivity 

of the brick. Here is a chart for the thermal conductivity of different types of bricks: 

The design of the house is based on passive design. Passive design refers to the use of the 

sun's energy for the heating and cooling of living spaces. When sunlight strikes a building, 

the building materials can reflect, transmit, or absorb solar radiation. The heat produced by 

the sun causes air movement that can be predictable in designed spaces. This information 

will help in designing the ventilation system in the house. 

There are some designing components for passive designing 
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1. Collector: This is a south face glass medium that allows solar radiation to enter into the 

living area. The collector must make a 30° angle with true south. 

2. Absorber: The hard, solid floor area in living space acts as an absorber. Sunlight hitting 

the surface is absorbed as heat. 

3. Thermal mass: Materials that store the heat produced by sunlight and absorb by the 

absorber. 

4. Distribution: The best way to heating or cooling the house is to distribute that energy 

equally in all around the living area. Passive designing will use the three natural heat 

transfer modes- conduction, convection, and radiation. We can also a mechanical unit to 

make it more efficient. 

5. Control: Roofing system overhangs can be used as a control unit that allows and prevent 

sunlight to enter into the house. This will provide shading during summer. 

 

 
Study Parameter 

 

1 Orientation: It is best to have a rectangular floor plan along with the east-west axis. The 

door or front window should face within 30 degrees of true south. The two longer sides of 

the rectangular plan are facing the East-South and North-West direction making an angle of 

about 40° or 45° with the East-West axis. 

2 Ventilation: Passive designing provides better ventilation than conventional homes. We 

also provide mechanical ventilation which will provide the fresh air throughout in living 

area. For this mechanism, we will use the principle of the Earth tube heat exchanger. 

3 Building materials: As the energy consumption of a building depends mainly on building 

construction and material. To make this home we preferred to use earthen material like 

clay, sand, straw and lime powder. In this project we are using a Semi stabilized brick is 

one type of abode brick that contains a small amount of stabilizing material such as lime 

powder is added to the adobe to obtain a partially water-resistant brick. 

4 Shading: It will be reduced unwanted heat gain in summer and allow sunlight and 

radiation during winter this will help in providing proper cooling and heating during 

summer and winter. The sun is low on the horizon during sun rising and set timing, so 

shade on east and west-facing windows are not a good choice. If cooling is the main 
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concern hen try to avoid east and west-facing windows. 
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Design Of Earthen Tube Heat Exchanger 

 

We are most likely aware of the increases in the cost of electricity, global warming well- 

designed geothermal cooling provides the best alternative for all this problem and also 

replace the conventional cooling system. It is found that the soil at a certain depth from the 

earth's surface has a property of remaining cold during summer and relatively hotter during 

winter days. EAHE is one such technique used in this geological condition for heating and 

cooling. THE consists of numbers of tubes lied under the ground to cool the air in summer 

vice versa in winter. In summer, the ground temperature is relatively low then the outside 

temperature here the sun acts as a heat source and the ground acts as a heat sink. In winter 

the ground temperature is relatively high then the outside temperature so here the ground is 

act as a heat source and the house acts as a heat sink. 

There are mainly two types of heat exchanger: 

 
A) Open-loop heat exchanger: In this system, a centrifugal blower uses to pass ambient or 

fresh air through one end of tubes buried beneath the ground for utilizing geothermal 

energy for heating or cooling. The fluid is circulated through the ground  looping 

system to gain or lose the temperature and blow out from the second opening of the 

tube is placed inside the building. 

Design Parameter For ETHE 

 
1. Tube Depth: 

 
Ground Temperature defined by: 

 
a) External climate. 

 
b) Soil Composition. 

 
c) Thermal Properties of soil. 

 
d) Water Content. 

 
The ground temperature fluctuates in time, but the amplitude of fluctuation diminished 

with depth. Burying pipe/tubes as deep as possible would be ideal. Generally, 4-5m 

below the earth’s surface dampens the oscillation significantly. 

2. Tube Length: 

 
Heat transfer depends on the surface area. The surface area of a pipe depends on: 
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a) Diameter. 

 
b) Length. 

 
So, the increased length would mean increased heat transfer rate and hence higher 

efficiency. After, a certain length no significant heat transfer occurs. Hence optimize 

length. Increasing length also results in a pressure drop. Hence increase fan energy. 

3. Tube Diameter: 

 
Smaller diameter gives better thermal performance but results in larger pressure drops, 

increased diameter results in a reduction in airspeed and heat transfer. 

4. Tube Material: 

 
Cost, Strength, Corrosion, Resistance and Durability required. 

 
Input Parameters 

 
Table 1. Input Parameters 

 
No. Parameters Symbol Value Unit 

1. Inlet Temp. Tin 45 °C 

2. Outlet Temp. Tout 35 °C 

3. Pipe wall Temp. (below 5ft) Twall 25 °C 

4. Thermal conductivity of the Air kair 0.0266 W/mK 

5. Thermal conductivity of the Pipe Kpipe 0.19 W/mK 

6. Thermal Capacity Cp 1006 J/KgK 

7. Viscosity µ 1.84 x 10-5 N/ms 

8. The density of the Air ρ 1.1465 Kg/m3 

9. The velocity of the Air vair 4 m/s 

10. Outer dia. of the Pipe Do 0.015 m 

11. Inner dia. Of the Pipe Di 0.014 m 
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12. Outer radi. of the Pipe Ro 0.0075 m 

13. Inner radi. Of the Pipe Ri 0.007 m 

 

 

 

 

 

Thermotical Model For ETHE 
 

1. Volumetric airflow rate 

 

 

 

 

 
2. Mass 

flow rate 

 

 

 

 

 
3. Reynolds 

number 

 

ν = 4 x π R 2 

i 

4 x π (0.007)2 

v = 0.0006 m3/s 

 

 
m = v x ρ 

 
0.0006 x 1.1465 

 
m = 0.0007 Kg/s 

 

 

 
 

 
Re = 3489.3478 

 

Re › 2300 Hence 

flow is turbulent flow. 
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4. Prandtl number 
 

Pr = 0.6959 
 
 

 

 

 

 

 

5. Nusselt number 
 

 
Friction factor, f = 0.043 

 

 

NuD =61.5962 
 

6. Convective heat transfers Co- efficient Per unit length 

 
h = (Nu kair) / Do 

 

h = 109.231 W/m2K 

 

 
7. Overall heat transfer coefficient 

 

 

Ut = 14.925 

 

8. Effectiveness 

 
€ = 0.5 

 
9. NTU 
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NTU = 0.6931 

L = 743.89 mm 

Finally, the length of the tube, L=743.89mm. This calculation shows that a 10°C 

temperature drop achieves by a length of 743.89mm. This Calculation is for the demo 

model. 

 

 
Conclusion 

 
In this paper, we discussed self-sufficient house building technology. This house is utilized 

natural resources to fulfill energy needs. This house is designed according to passive design. 

This house is designed in such a way to use solar radiation for heating and cooling. Adobe 

wall material is used for this house building which helps to reduce the carbon emission. This 

wall material is easily available in our surroundings. 

 

 
Also, we discussed the earth tube heat exchanger and its mathematical model. This will 

replace the conventional air conditioner. 
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Traffic Characteristics and Control at Chakli Circle in 

Vadodara City 

Abstract: India is a country with the second largest road network in the world. India is facing a 

lot of traffic congestion due to the increase in urbanization and based on the comfortability of the 

person number of vehicles is increasing day by day which is responsible for increasing traffic 

congestion day by day.As we all know the in Vadodara Smart City project is going on. DCP sir 

(Mr. Andrew McWan) and ACP Madam (Ms. Amita Vahani) gave us some work under the 

Smart City Project Work. The major problem which is noticed during this survey is that people 

are not obeying the free left rule, parking is not proper, traffic signals are not provided near 

Chakli Circle, the accident rate is high. The analysis of the present study junction is carried out 

from the collected data of the traffic volume survey. 

Keywords: Traffic congestion, Smart city project, traffic characteristics and analysis, traffic 

survey 

Introduction 

 
Now Vadodara City is coming under Smart City Project work. The major problem that 

smart city work is facing is traffic congestion. The main reasons for traffic congestions 

are narrow roads, uneven parking of the vehicles, people are not following the traffic 

rules, etc. 

This location which was selected for the traffic survey is Chakli Circle in Vadodara. The 

present paper will discuss traffic volume surveys, free left and U-Turn. Traffic Volume 

survey was done manually as well as with the help of videography. Free left is also not 

provided properly due to that also people are facing many problems and also due to this 

there is an increase in traffic congestion. Many accidents are happening in India due to a 

problem in the U-turn. During turning many people is not seeing the people coming from 

the other side which increases the rate of accidents. 

Problem Summary 

 
A. Reasons for Traffic Congestion  

 

 People are not following traffic rules. 
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 Traffic signals are not working properly. 

 
 Lack of controlling system by traffic police. 

 
 Narrow Roads. 

 
 Uneven Parking.  

 

 Unauthorized construction on the roadside. 

 
B. Current Problems 

 
 Traffic Congestion near Circle. 

 
 How to control traffic manually? 

 
 How to implement free left rule? 

 
 How to decrease accidents due to U-Turns? 

 

 
Fig(1)Congestion Due to Parking on Road Side 

 
Objectives of the Study 

 
The main objective of this study is to solve traffic problems such as traffic congestion, 

free left, manual operation of traffic, traffic congestion, accidental rate analysis, U-Turn, 

etc. 

Field Studies 
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For the traffic volume analysis the field study was done at Chakli Circle. In this students 

are divided into four groups and according to that groups they have given different sides 

of the road for the survey. The roads which are taken for the traffic survey are Race 

Course Road, Jetlpur Road, Nathubhai Road & OP Road. The three days survey was 

done at this site and the data is maintained in the traffic analysis sheet. 

After the collection of all the data regarding the traffic, volume is calculated as per the 

direction wise. 

Analysis and Discussion 

 
The result which is obtained from the manual traffic is shown below and after that, we 

had provided the solution of providing free left on the Chakli Circle so that it will allow 

the people who want to go in left without creating any congestion. 

 

 
Fig(2) Proposed Solution 

 
Table No.1: Traffic Coming from Race Course Road to Chakali Circle. 

 



 

96 

 

 

 

 

 

Table No.2: Traffic Coming from Jetlpur Road to Chakali Circle 

 

 
Table No. 3: Traffic Coming from Natubhai Road to Chakli Circle 
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Table No. 4: Traffic Coming from OP Road to Chakli Circle 

 

 
Remedial Measures 

 
After the traffic analysis following remedial measures are suggested: 

 
How to operate traffic manually? 

 
 In this, we suggested that for the manual control of traffic near the Chakli Circle we 

required 5 traffic police. 

 4 traffic police will stand on the four sides of the road in front of the traffic and they 

stand in that manner that they also see the 5 people who will stand in the center at 

some height. 

 As per the instruction of 5th member the other 4 members will allow the traffic to 

flow. 

 But for the implementation of this method, skilled members are required who will 

remain active in the field. 

 A large number of manpower is required as accuracy in work is required for that               

shift working is required. 

How to avoid congestion near the Circle? 
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 When one side of traffic is allowed to flow through the circle and after seconds the 

flow through that side is not allowed and another side of flow is allowed. But the 

person on the first side is still moving on the circle and they mix up with the traffic 

on the other side and this causes traffic congestion. 

 For that provide some time for people to completely move through the circle and at 

that time flow of traffic from any side of the road is not allowed. 

How to implement free left according to the Indian Mentality? 

 
 When the traffic signal showing stop sign then what people are doing they have to 

go straight but still, they are blocking the road of the left side. By the blockage of the 

left side people who want to go left will unable to pass through it and due to that 

there is an increase in the traffic volume. 

 For the implementation of free left we used the scraped tire. 

 
 The benefit of providing free left is that those people who want to go left will go 

easily and it will reduce traffic congestion. 

 If a person by mistake enters the free left side and he wants to go straight then he has 

to go through it by taking the entire turn and it wastes its time. 

Provisions for U-Turn to minimize the road accidents 

 
 A convex mirror is needed to be provided near the U-Turn. 

 
 There should not be any blind corners. 

 
 There should be some boards mentioning U-Turn ahead. 

 
 Before the U-Turn is coming there must be some  roadside  barriers  of orange color 

(30 m before the U-Turn) should be kept so that by seeing that people will get alert 

that the U-turn is coming so that they have to take care about the vehicle speed. (For 

this awareness is required). 

Summary & Conclusion 

 
Chakli Circle of Vadodara city is facing major traffic problems presently. The remedial 

measures which are mentioned above are implemented by the traffic police of the 
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Vadodara city and it was observed that there is an improvement in the traffic congestion 

and also the accidental rate decreases. 
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Use of Modules for Developing Speaking Skills of Engineering 

Students 

Abstract:In India English has long been taught as a core subject from class 1 to 12, yet it is very 

painful to watch that students are still lagging to achieve comprehensive speaking skills. 

Communicative Language Teaching promotes the appropriate use of language. The approach 

facilitates the use of language in context and so making it more realistic for the learners. A 

review of the literature on 20 studies using modules for enhancing the productive skills of 

learners was carried out by the investigator. The review provided the investigator with the insight 

that modules when prepared well could help in the development of speaking skills. Teaching 

Modules play an important role in most second language teaching program. The number of 

studies in this subject bears ample testimony to the significance given by scholars in this regard. 

This paper is a review on some reasons that scholar proposes the use of modules as a language 

teaching material in second language classes (SL) and compare favors and disfavours idea in this 

regard. 

This paper suggests the positive impact of modules to improve the speaking skills of the learners. 

 
 

Keywords: Modules, Speaking Skills, Engineering Students, ESP 

 
Introduction 

 
Human beings are the most amazing creatures on this earth and the language is used by 

them is considered as an ornament. A human being is gifted by the language so they can 

communicate with the people with the help of the language. 

In this modern world language is the most important thing. Language is the need of a 

human being because with the help of the language human being communicates and 

exchange their ideas, emotions, thoughts, and perceptions. Social life also plays an 

important role in communication. For the social needs of the human being, they can 

communicate with the use of language as well as they can communicate with the use of 

different signs, gestures, and postures. It is known as non-verbal communication. 

Hasman (2000) stated the use of English is widespread on the global from the last 40 

years. The users of the English language are increasing day by day. In society also we 

can see the users of the English language are using it in different ways. It is used by 

people for more than one purpose. For the development of different fields like science, 
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medicine, literature, economics and management, literature, and language improvement, 

people need proper vocabularies, grammatical functions. The use of the English  

language is started before 1500 years ago by the Germanic tribes. Now this language has 

been considered a global language. 

This is the language with the help of it people communicate for the business purpose or 

their personal and academic growth. The English language has a widespread language all 

over the world. People from different places are using this language for many purposes. 

In this modern world, people need knowledge of the English language. Because people 

realized that in every corner of the world to make money, travel or to get fame people to 

depend on the English language. The English language is universally used and accepted. 

With the help of it, people can communicate with different climes and countries 

It is said by Hasman (2000), Now people use the English language as a target language 

or a foreign language. But by 2010 the English language will be increased the numbers 

of native speakers. 

It is observed by scholars and educationalists that the use of the English language is 

increasing day by day. People started giving more attention to their English language. 

That's why they are using the language in their day to day life for the betterment of their 

own. 

 

English in India 

 
In India, the English language occupied a unique position as an overseas language. In 

the education system of India, English is given a special priority. As we all are 

familiar that after the independence of India, the English language received hostile 

treatment by some eminent scholars. 

English is used as the medium of instruction, the language of legislation and with the 

help of its people communicating with the leaders. In India English is used for higher 

education, business growth. English is the medium with the help of it two people can 

talk and exchange their ideas for better business purposes. In Indian schools, the 

English language has given priority. Teachers gave their efforts to improve the 

English language of the learners. 
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Status of English in Higher Education 

 
Nowadays, the English language has become the most important part of the education 

system. In higher education, instruction has been given in the English language. 

Consequently, The National Knowledge Commission (2006) has presented an 

interesting account of the place of English in higher education and general in India. The 

commission points out that in higher education, the learners need a good command over 

the English language for their social and job opportunities. One should have proper 

command over the English language and adequate knowledge of it. Furthermore, they 

say that inadequate knowledge of English makes learners more paralyzed. On the other 

hand, most of the journals, articles, and books are available in the English language; if 

the learners have not the command over the English language they will face difficulty to 

achieve their educational and professional growth. 

 

English in Gujarat 

 
Gujarat is the states where we can see the more people move abroad for higher studies. 

So, for higher studies students need basic knowledge of English. So, the learners have 

given a chance to improve their English in school. Not only is this but the number of 

English language training and coaching institutes also available. 

According to Ravishankar (2002), “Gujarat is in line with the central government's 

educational policy. It is observed that while teaching English, the focus is usually on 

the content. Language skills take a back seat while teaching as well as learning. 

It is the truth that while teaching the English language in the schools and the colleges 

the focus is on the content only they are not giving more attention to the language skills. 

 

The Value of English Language 

 
The English language is very important for their academic growth, business growth as well 

as for their personal growth also. English is the language through which people can 

communicate with foreigners. 

 

Most of our people are working with the out sided people and their motto is to earn more 

money to live a comfortable life. For this reason, if people need a business they have to 

communicate with people and for that, they need is a proper understanding of the English 
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language. So, the English language is very important nowadays and because of that, the 

researcher prepared modules to improve the language skills of engineering students. 

 

Teaching Modules play an important role in most second language teaching program. 

Modules are very important to enhance the productive skills of engineering learners. 

With the help of modules, learners enhance their vocabulary. It will help the students in 

describing people and the event. Modules that are prepared for the students will help 

them to enhance their grammar and communication by practicing writing/ speaking 

about familiar people and events. Modules are really important to develop students' 

critical thinking and imagination. 

 

Productive skills 

 
English is learned and taught as a Second Language in India. In India, it is focused on 

exceeding all the skills of the learners and because of that they mainly focus on 

Listening, Speaking, Reading and Writing skills. 

 
English is considered as one of the recognized languages for administrative and 

educational purposes in India. For better growth in academic one should be excellent in 

productive skills. 

 

Speaking Skill in the English Language 

 
In the English language, speaking skill plays an immense role. As we all are aware of 

that in the old days' people were mostly focused on the mother tongue. But now the 

scenario is changed. People are more concerned about the target language. In the 

English language classroom, people are concerned that learners can speak the English 

language. Because of that reason in engineering colleges learners are allowed to speak 

in the English language. 

 

It is stated by Penny Ur's from each of the four language skills of English: reading, 

writing listening and speaking. Speaking plays an immense role. People who are aware 

of the components of speaking skills are considered to be a good speaker. 
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English for Specific Purposes [ESP] 

 
English for Specific Purposes is designed for various special fields like Engineering, 

Medicine, Sciences, and Commerce. It is designed as per the need of the individual 

course which is focused on their language skills. This is very helpful to the learners as 

they will satisfy their needs and will be able to learn English as per the need of their 

courses. 

ESP is preparing learners for their streams. Because in different streams learners have 

their language. So, ESP provides a chance to the learners for their betterment for the 

English language. 

According to Mohan (1986), English for Specific Purposes is mean to equip the 

learners for a comfortable communicative environment. The learners are chosen their 

favourite stream or area for their betterment. In that, ESP helps the learners to get a 

comfortable communicative environment. It is focused on the improvement of the 

learners in their English language skills. 

It is addressed by Hutchinson and Waters (2002), ELT is the tree and ESP is the 

branch of it, which is mainly focused on developing the communication skills of the 

learners and their learning. 

In this modern world, it is essential to know English. The English language is 

belonging to an educated society and with the help of it, people will get a better 

education and job opportunities. Where ever you can go you can see English is the 

language used by the people. It is like a queen because this language rules over most 

of the countries. 

 

The Rationale of the Study 

 
This study is focused on the use of modules to develop the speakingg skills of 

engineering learners. 

 

However, an analysis of the curriculum of technical courses across universities in India 

projects a sad scenario of the status of English teaching and learning. English is taught 

at a peripheral level under the purview of Communication Skills; usually with no more 

than four credits. It is widely seen that the focus in all higher education institutes is on 
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the technical or core subjects, whether teachers or students. Though the importance of 

communication skills is widely accepted, due to time constraints the required amount of 

importance is not given to it. 

 

To do better, learners need to contemplate on their learning. When this is done, learners 

take stock of their learning; ponder upon their progress and loopholes. Meta cognition 

is an important strategy that learners should develop to reflect on their learning. 

 

So, the researcher wants to focus on the speaking skills of the students. Students need 

more practice of speaking for their academic growth as well as their professional 

growth. Speaking is very important for everyone, now days it is necessary for all the 

students to communicate with people in English for their better future. 

 

Further, the research findings of the investigator will shed light on the actual problems 

being faced, by the students is that they are not able to communicate in English 

properly. The researcher sheds light on the major problem being faced by the learners. 

They are unable to communicate with the people in English. Even in the classroom 

students are not able to answer simple questions. So, the researcher wants to study the 

importance of modules to improve the language skills of the Engineering students. 

 

Review of Related Literature 

 
Definition of Speaking 

 
In language skills we can include all the four language skills, listening, speaking, 

reading and writing. These four skills are known as receptive and productive skills. 

Here the researcher talks about the productive skills of the English language. In the 

productive skills, we can include Speaking and writing skills. 

Speaking skill is very important in this modern era. One should have a command over 

his/her language. If the person has good command over speaking it will help the person 

to get the benefits in business, academic as well as in personal growth also. Some 

scholars discussed the importance of speaking skills. 

The researcher believes that speaking means to talk about one's ideas, thoughts, and 

imagination with the help of speaking words. Speaking is a useful skill for all the 

people of the world. With the help of it people do communication. Speaking skill is 
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the most amazing thing which human being has. All the creatures on the earth are not 

able to communicate, as they don't have the ability of speaking. Speaking is the skills 

with the help of it human beings can share or exchange their thoughts and ideas with 

each other. 

Speaking skills also help to assure that one won't be misunderstood by those who are 

listening. 

According to Allan, D. (1992), when the person is speaking at that time he or she 

should speak in such a way, so the listeners will not be misunderstood anything. 

Sometimes, the speakers are speaking or trying to communicate with the people at 

that time they should be very careful. If they will be not able to send the message 

accurately or communicate with the people in the correct way the listener will get the 

difficulty to understand the message. If the listener will be not got a clear idea about 

what the speaker is speaking, possibilities are there, they will not understand what the 

speaker is trying to speak. 

It is stated by Dakowska (2005), in the field of foreign language teaching, speaking is 

an important skill. But at the same time speaking skill is considered as a difficult 

language. Learners are allowed in the classroom to communicate or to use the 

language in the classroom. But once the class is over they are not communicated or 

use the language. 

As the learners are unable to learn the basics of the English language in the classroom, 

they face difficulty in speaking. People need confidence while speaking English, the 

proper knowledge of grammar, different vocabularies, and proper knowledge of 

correct pronunciation. These things learners can learn or get by the practice. 

 

The Value of Speaking in the Modern World 

 
In this modern world, the English language is the most developed. The English 

language is interconnected with listening, speaking, reading and writing. As we are 

aware that every human being communicates with the help of speaking and writing. But 

nowadays people are giving importance to the speaking skill. In this generation, people 

have to communicate with different people from different countries. In meetings, 

seminars, telephonic conversations, face to face conversations, we need a good speaker 
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of the English language, for academic growth, business growth as well as for personal 

growth. 

 

According to Gower, Philips and Walters learners should give an opportunity of 

speaking in the classroom. The English language is the medium through which humans 

communicate with each other and they will get the fluency in the language. In the 

classroom, if the learners will get a chance to take part in different activities they will 

get the practice of speaking and will get the environment in which students will become 

more confident. 

 

In the English language, if the learners will get a perfect environment of learning 

language, they will learn things in a better way. Language acquisition works better if 

the learners do hard work for it. 

 

Modules 

 
The module is a set of units, which is designed with the help of different activities as per 

the need of the learners. At the time of preparing the module, the focus should be on the 

need of the learners. According to the different scholars of the English, they believe that 

designing different tasks for the learners as per their requirement will help the learners 

to use the language in day to day communication. The module aimed is to give an 

environment to the learners where they can learn the things with the help of different 

tasks and the activities. So, they will improve their language skills. It gives support to 

the learners to feel confident while using language skills. 

 

Views on Modules 

 
Most of the studies have been done in this field and the scholars have given their 

views on this. 

Mr.Amani Hamis, Mr. John Katale, and Ms. Sara Samson are the teachers and 

recently they have attended a professional development workshop. In that workshop, 

they have talked about the importance of the modules in the teaching and learning 

field of the English language. They have prepared and used some modules and they 

came to know that modules are really helpful to the students. It is helpful to improve 

student's English knowledge as well as it is decreased the fear of the students about 
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the English language. The objectives of the studies of these modules wereto help the 

learners to improve their grammatical concepts and develop their communicative 

competence with the help of the developed modules by them. Help to enhance 

students’ active vocabulary for describing people and events. They said that the 

developed modules were helped the learners for developing their language abilities. 

Mr. Mevada (2018) recently worked on modules. His research topic was Preparation 

and Tryout of Module to Develop Writing Skills of Engineering Students using 

Authentic Materials. He also agreed that modules are very useful to improve the 

English language of engineering students. He designed different tasks for them, and 

he concluded it is the most useful task which he has prepared and with the help of it, 

learners increased their English knowledge. He discovered that prepared modules 

were useful for the learners. Modules were very useful to the learners and he got the 

positive result of it. Learners learned new things about how to improve writing skills 

and where and when to use them. 

Fernandes and Khirvadkar (2016), worked on the modules. Their topic of the article 

was Development of Modules for Enhancing English Language abilities among the 

Students of Primary Teacher Education Programme. The study was focused on the 

effectiveness of the modules for developing language abilities among the learners. It 

was focused on enhancing their listening, speaking, reading and writing. After the 

implementation of the modules on the target group they have found that the modules 

were prepared by them were useful for the learners and they have got the positive 

impact of the modules on the learners to develop their language abilities. 

 

Implications for Engineering Students 

 
The English language plays an important role for the learners of engineering. As we all 

are aware that English is very necessary for every part of the field. English for 

Specific Purposes (ESP) is designed in the field of English Language Teaching (ELT). 

In the ESP they focused on the different methodologies, different teaching materials 

and designed different courses for the engineers. In this section, the researcher focused 

on the different studies done by the researchers and how it is useful to the learners. 

Winsor, Curtis, and Stephens (1997) conducted a study on 1000 human resource 

managers to examine important professional skills. The result indicates that 



 

110 

 

communication skills including listening skills, public speaking skills, interpersonal 

skills, and written communication skills are major skills to be developed. They added 

that these skills should be developed for the betterment of the people. 

As we all are aware of that at the workplace any engineer goes to work the person 

should be a good problem solver. According to David et al (2006), the curriculum of 

engineering should follow the structure of problem-based learning; it will solve the 

problems of the engineering industry and also make the engineer a better problem 

solver, which is what the industry wants. The current course could be replaced with 

PBL including the integrated, interdisciplinary tasks with problems that the learners try 

to solve collaboratively. In addition to that, the field of engineering is not limited to 

any country or a state, but the field includes the globalized problems and the 

engineers have to be ready to deal with the problems. One who is a globalized engineer 

should be multi-access including communication, critical thinker and ability to work 

with others in person or groups. 

 

It is believed by Pakir (1999) that, The English language is used by all the people. As 

we are aware that the English language is widespread because of the revolution in the 

business environment. People are using the internet and because of that, we can see 

the advances in technology. 

 

Furthermore it is believed by Flanegin and Rudd (2000), English is useful in every 

profession and the learner's life also. It is a productive skill so the learners have to use 

it. Being the learners of engineering they should learn the English language and they 

should understand the importance of the English language. 

 

Conclusion 

 
English has a vast audience and also aspiring learners. When it comes to Engineering 

students, English plays a major role in their professional development. Modules are a 

good means of developing language abilities. With this study, it is proved that English 

could be used effectively in enhancing speaking and writing skills in English of 

Engineering students. The modules also proved to be instrumental in developing a 

positive attitude among the learners. Hence, modules have proved to help develop 

language skills in English among the Engineering students. 
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