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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mr.N. V. Subba Rao

Designation: Associate Professor

Name of the Co-Investigator (if any): No

Designation: No

Department: Civil Engineering

Title of the Project: “Experimental Investigation on Mechanical Properties of Flyash Based on
Geo-Polymer Concrete’’

1. Background
After wood, concrete is the most often material used by the community. Concrete is

conventionally produced by using the Ordinary Portland Cement(OPC) as the primary binder.
The environmental issues associated with the production of OPC are well known. The high
amount of carbon dioxide(CO2) is released into the atmosphere during the manufacture of OPC
by the calcination of Limestone and Fossil fuels.

Concrete is widely used for the construction material that makes best foundation
structures, bridges, roads, etc. The production of one ton OPC emits approximately one ton of
Carbon Dioxide into the atmosphere. Among the greenhouse gases CO2 contributes 65% of
global warming, After thermal powerplant and the iron and the steel sector and Indian cement
industry is the 3rd largest user in the country.

Congrete is the widely used building material in the construction of infrastructure such as
buildings, highways, dams and many other facilities. Due to rapid increase of concrete structures
it consumes a lot of energy and increases CO2 emissions into the atmosphere. We have many
other concretes to reduce the emission of CO2. Majorly we use in the prefabricated structures
like bridge desks, retaining walls, etc.

One of the concrete is Geo-polymer concrete. It is developed of geopolymer along with
the fly ash and lime. Geo-polymer concrete is prepared by fly ash and lime at varying the
different percentages. The fly ash and lime reacts with the alkaline solutions like sodium
hydroxide(NaOH) and sodium silicate(Na25i03) to form a gel which binds the fine aggregate
and coarse aggregate. Mechanical properties of Geo-polymer concrete is determined by the fly
ash and lime at varying the different percentages. The percentage of Lime is added such as 5%,
10%, 15% & 20%.

The mechanical properties of Geo-Polymer concrete with different percentages of Fly ash
and Lime will be compared with conventional. The desired percentage of fly ash and lime which
results in the maximum increase in strength will be determined
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1.1 Description of Proposal

In this project we will determine compressive strength of M30 grade GPC with fly ash
and lime by varying different percentages(5%,10%,15%,20% & 25%).

In the proposed mix proportioning method, low calcium processed fly ash of thermal power plant
was used as source material. The laboratory grade sodium hydroxide in flake form(97.8% purity)
and sodium silicate solutions are used as alkaline activators and added lime at certain

percentages.

Sodium hydroxide pellets will be taken and dissolved in the water at the rate of 8 molar
concentration. It is strongly recommended that the solution must be prepared 24 hours prior to
use after that mix the sodium silicate in the hydroxide solution and leave for 3 hours and used as

the binding agent.

The concrete cube sizes of 150mmX150mmX150mm were cast for try mixes of M30
grade for checking the workability slump cone test will be performed.

In the geopolymer concrete, alkaline activators such as sodium hydroxide and sodium silicate
will be used.

The experimental evaluation of the optimum percentage of lime addition has to be
worked out. For the same, cubes are to be cast for 5%, 10%, 15% & 20% of lime addition
whereas lime percentage is by weight to that fly ash

Initially, temperature testing age are kept constant for 24hours. in this case, the optimized
curing hours were acquired; by using this, the degree of heating ranging from 60 to 120 degree
Celsius at an interval of 10 deg. C for oven curing will be obtained.

The concrete cubes will be cast and cured at normal room temperature to know their
characteristic strength as well.

The compressive strength test is the most important test conducted to determine the load
carrying capacity of concrete.

The compressive test machine of 2000 load capacity:
1.2 Objectives of the project
» Reduction in CO2 emissions.
» Reduces Global warming,
» It gains its compressive strength rapidly compared to OPC
» Durable infrastructure with design life of Hundred years.
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Fig. 1 Merits of Geopolymer Concrete

1.2 Methodology

Fig.2 Geopolymer Concrete Preparartion Methodology
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2: Work Plan
Phase-wise plan of action upto post project activities detailing time schedule.
'Time | 1-3Months | 4-6 Months | 7-9 Months |10-12Months
| Problem J_Project Preparing project

| Activity | Literature
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survey identification & | Implementation & | report & Paper
Framing research | Finding Communication
| | design
3. Total (in Rs): 50000

Date: 07-07-2021 [N - o

Place; Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell

02.08.2021

To
Mr. N.V. Subba Rao,
Associate Professor,
Department of Civil Engineering
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear N.V. Subba Rao,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Experimental Investigation on Mechanical Properties of Flyash Based
on Geo-Polymer Concrete” seeking a seed grant. After thorough scrutiny, the Research Advisory
Committee of the Institution has selected and recommended your proposal for the sanction of Rs 50,000/~ to
work for a period of one Year,

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution,
Wishing you good Iuck.
L
Principal
PRINGIPAL |
Copy to: DVR & Dr. HS MIC College of Technoloy.
- " Kanchikacheria, Krishna Dt.
¢ HOD, Department of Civil Engineering, MIC Andhra Pradesh, India - Pin: 521180.

¢ Account Section, MIC
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

Title of the project: “Experimental Investigation on Mechanical Properties of Fly ash
Based on Geo-Polymer Concrete”

1) Name of the Principal Investigator(s) and Co-Investigator(s): Mr. N V Subba Rao

2) Date of commencement: 02.08.2021

3) Proposed date of completion: 30.06.2022

4) Actual date of completion: 20.8.2022

S5) Objectives as stated in the project proposal:
In this work,Plastic pollution is the most widespread problem affecting the marine
environment. It also threatens ocean health, food safety and quality, human health, coastal
tourism, and contributes to climate change.

They are not eco-friendly
They are made from non-renewable resources
They do not break down

They are toxic
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3 SAMPLE 3 38.31MPA

» Nominal concrete for 7 Days:

ENO | SAMPLE

1 SAMPLE 1 21.98MPA
2 SAMPLE 2 21.24MPA 23.95MPA
3 SAMPLE 3 24.604PA

v’ The concrete cube sizes of 150mmX150mmX150mm were cast for try mixes of M30 grade.
for checking the workability slump cone test is performed. .

v’ In the geopolymer concrete, alkaline activators such as sodium hydroxide and sodium silicate
were used. !

v The experimental evaluation of the optimum percentage of lime addition has to be worked
out. For the same, cubes are to be cast for 5%, 10%, 15% & 20% of lime addition whereas
lime percentage is by weight to that fly ash

v Initially, temperature testing age are kept constant for 24hours. In this case, the optimized
curing hours were acquired; by using this, the degree of heating ranging from 60 to 120
degree Celsius at an interval of 10 deg. C for oven curing was obtained.

v The concrete cubes were cast and cured at normal room temperature to know their
characteristic strength as well.
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6. Budget utilization:

| Sr. | Budget Head Funds Sanctioned | Expenditure( In Rs.) % of Total cost

I.abour Cost — 15000/-
Cost of 1. Fly ash
Recurring (in Rs) : [2. Alkaline Solution 60
L. 30,000 3. Lime—10000/-

4.Food & Refreshments — 3000/-

5. Travel Expenditure — 2000/~

Non-Recurring

2. | (Equipment/Instru | 20,000 Testing Equipment--20000/- 40
ment) (in Rs)
3. |Others,ifany | Nil Nil Nil
L l

7) Plan for utilizing the equipment facilities in the future, if any - Not applicable

JV\W

Signature of the Principal Investigator
Date: 20.08.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 50.000 of institute funded seed grant for the “EXPERIMENTAL
INVESTIGATION ON MECHANICAL PROPERTIES OF FLYASH BASED ON GEO-

POLYMER CONCRETE” sanctioned during the Academic Year 2021-22 in favour of Mr,

N.V.Subba Rao from Department of Civil Engineerine dated 02.08.2021 and a sum of Rs.

50,000 (Rupees Thirty Fifty Thousand only) has been utilized for the purpose for which it was

sanctioned. The balance amount if any is refunded to the institution.

Signature of Accounts Officer ~ Signature of Head of the Institution

Signature of PI
Accounts Officer PRINCIPAL
DVR & Dr. HS MIC College of Technology OVR & Dr. HS_MIC Callege of Technology
Kanchikacherla, Krishna District, A.P-521 185 Kanchikacheria, Krishna Dt.

Andhra Pradesh, India - Pin: 521180.
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Name of the Principal Investigator: Mr.S Ashok Kumar
Designation: Associate Professor

Name of the Co-Investigator (if any): No

Designation: No

Department: Civil Engineering

Title of the Project: Mini Rain Water Treatment Plant

1. Background
Water has such a strong tendency to dissolve other substances that it is rarely found in

nature in a pure condition. When it falls as rain, small amounts of gases such as oxygen and
carbon dioxide become dissolved in it; raindrops also carry tiny dust particles and other
substances. As it flows over the ground, water picks up fine soil particles, microbes, organic
material, and soluble minerals. In lakes, bogs, and swamps, water may gain color, taste, and
odour from decaying vegetation and other natural organic matter. Groundwater usually acquires
more dissolved minerals than does surface runoff because of its longer direct contact with soil
and rock.

It may also absorb gases such as hydrogen sulphide and methane. In populated areas the
quality of surface water as well as groundwater is directly influenced by land use and by human
activities. For example, storm water runoff contaminated with agricultural or lawn pesticides and
fertilizers, as well as with road deicing chemicals or motor oil, can flow into streams and lakes.
In addition, effluent from malfunctioning septic tanks and subsurface leaching fields can seep
into groundwater.

Surface water and groundwater are both important sources for community water supply
needs. Groundwater is a common source for single homes and small towns, and rivers and lakes
are the usual sources for large cities. Although approximately 98 percent of liquid fresh water
exists as groundwater, much of it occurs very deep. This makes pumping very expensive,
preventing the full development and use of all groundwater resources.

Surface Water Sources :

The total land area that contributes surface runoff to a river or lake is called a watershed,
drainage basin, or catchment area. The volume of water available for municipal supply depends
mostly on the amount of rainfall. It also depends on the size of the watershed, the slope of the
ground, the type of soil and vegetation, and the type of land use.



DVR & Dr. HS

AUTONOMOUS
MIC College of Technology Arovenews
SO 9001:2015 Certified Institute NBA-Ace [g'mfﬂ
{Approved by AICTE & Permanently Affiliated to JNTUK, Kakinada) s . .a
Kanchikacherla - 521180, Krishna Dist, A.P, India, ﬁ
Phones: 08678 - 273535 / 94914 57199 / 73826 16824 | NAAL A
E mail: office@mictech.ac.in, Website: www,mictech.edu.in e —

The flow rate or discharge of a river varies with time. Higher flow rates typically occur in
the spring, and lower flow rates occur in the winter, though this is often not the case in areas with
monsoon systems. When the average discharge of a river is not enough for a dependable supply
of water, a conservation reservoir may be built. The flow of water is blocked by a dam, allowing
an artificial lake to be formed. Conservation reservoirs store water from wet weather periods for
use during times of drought and low stream flow. A water intake structure is built within the
reservoir, with inlet ports and valves at sevetal depths. Since the quality of water in a Teservoir
varies seasonally with depth, a multilevel intake allows water of best quality to be withdrawn. A
multipurpose reservoir is designed to satisfy a combination of community water needs. In
addition to drinking water, the reservoir may also provide flood control, hydroelectric power and
recreation

1.1 Description of Proposal

BIS Standards Set for drinking water quality :

According to the Central Ground Water Board, BIS (IS 10500 and revised module IS
10500:2012) has specifications in Uniform Drinking Water Quality Monitoring Protocol. This
standard has two limits i.e., acceptable limits and permissible limits in the absence of an alternate
source. If any parameter exceeds the limit, the water is considered unfit for human consumption.

Standards of Water Qualitv parameters

Permniasible Mmis
Test parmneter Accepiable limit (In the absence of
alternate source of water)
pH value 6.5-8.5 No relaxation
Turbidity 1 5
Total hardness as CaCo3,
200 600
mg't, Max
S Shall not be detectable  Shall not be detectable in
. o in any 100ml sampile any 100ml gample
Tot;l :ron as Fe, mg/l,
0.3 No relaxation

Max

The rain water harvested from different sources of selected premises and later divert the
water to treatment units as explained in the methodology. Treatment process has to undertake in
the treatment units to treat the rain water or runoff. Treated water need to test for water quality. If
the water if within the permissible limits then the water can be utilized for different purposes like
drinking, Irrigation and other purposes.
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1.2 Objectives of the project

I.  Water quality should not get deteriorated in the distribution pipes.
II. It should be capable of supplying water at all the intended places with sufficient pressure
head.
III. It should be capable of supplying the requisite amount of water during firefighting.
IV. The layout should be such that no consumer would be without water supply, during the
repair of any section of the system.
V. All the distribution pipes should be preferably laid one meter away or above the sewer
lines.
1.3 Methodology

WATER TREATMENT PROCESS:

Flow Chart of Water Treatment Process

Water Treatment Units :

1.Intake Chamber
2. Cascade Aerator
3, Stilling Chamber

4. Rectangular weir

5.Flash Mixer
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6. Clariflocculator
7. Filtration Unit

8. Disinfection Unit
9. Storage Tank

10. Pump House

2: Work Plan
Phase-wise plan of action upto post project activities detailing time schedule.

[ Time | 1-3Months | 4-6 Months 7-9 Months 10-12Months |
Activity | Literature Problem Project Preparing project
survey identification & Implementation & | report & Paper
Framing research | Finding Communication
design

2. Total (in Rs): 30000/-

Date: 07-07-2021
Place: Kanchikacherla Signature o% nﬁe Pﬁn\n brpal‘ﬁ vestigater ™
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Bgseni‘eh and Development Cell
02.08.2021

To

Mr. S. Ashok Kumar,
Associate Professor,

Department of Civil Engineering
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear 8. Ashok Kumar,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Mini Rain Water Treatment Plant” secking a seed grant. After thorough
scrutiny, the Research Advisory Committee of the Institution has selected and recommended your proposal
for the sanction of Rs 30,000/- to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or *proof of experience’. Further, you are expected to apply to external

funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
Copy to: PRINCIPAL
DVR & Dr. HS MIC College of Technolog
s HOD, Department of Civil Engineering, MIC Kanchlkacherla, Krishna Dt.

e Account Section, MIC Anrhra Pradesh, India - Pin: 521180.
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

Title of the project: : “Mini Rain Water Treatment Plant”

1) Name of the Principal Investigator(s) and Co-Investigator(s): Mr. S Ashok Kumar
2) Date of commencement: 02.08.2021

3) Proposed date of completion: 30.06.2022

4) Actual date of completion: 20.8.2022

5) Objectives as stated in the project proposal:

LN

Water quality should not get deteriorated in the distribution pipes.

It should be capable of supplying water at all the intended places with sufficient pressure head.
It should be capable of supplying the requisite amount of water during firefighting.

The layout should be such that no consumer would be without water supply, during the repair
of any section of the system.

All the distribution pipes should be preferably laid one meter away or above the sewer lines.

Water has such a strong tendency to dissolve other substances that it is rarely found in

nature in a pure condition. When it falls as rain, small amounts of gases such as oxygen and carbon
dioxide become dissolved in it; raindrops also carry tiny dust particles and other substances. As it
flows over the ground, water picks up fine soil particles, microbes, organic material, and soluble
minerals. In lakes, bogs, and swamps, water may gain color, taste, and odour from decaying
vegetation and other natural organic matter. Groundwater usually acquires more dissolved
minerals than does surface runoff because of its longer direct contact with soil and rock.

Surface water and groundwater are both important sources for community water supply

needs. Groundwater is a common source for single homes and small towns, and rivers and lakes
are the usual sources for large cities. Although approximately 98 percent of liquid fresh water
exists as groundwater, much of it occurs very deep. This makes pumping very expensive,
preventing the full development and use of all groundwater resources.
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Standards of Water (uality parameters

Test parameter Avcceptable it
PE valus &.5-8.5
Taibidity 1

YTotal hardness as CTCalCo3,
nagsl, e

200

‘Shall not be detectable

E. coli presence/absence
= in any 100mi asmple

iR

0.3

Experimental | Mini Water Treatment Plant Installation
set up
‘Methodology |
COAGTLATION
Results -
1) Pr-7.2
2) Turbidity- 1
3) E coli- Not Detected
4) TDS- 150 PPM
5) Iron—0.3 - ]
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6. Budget utilization:

Sr. | Budget Head ‘ Funds Sanctioned Expenditure( In Rs.) | % of Total cost |
1. |Recurring (inRs): 4,000 I .abour Cost — 4000/- 13.33
2. | Non-Recurring T"I'esting Equipment—-;
(Equipment/Instru 26,000 26000/- 86.67
ment) (in Rs)
3. | Others, if any Nil ‘ Nil Nil

7. Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature o%pdﬁﬁﬂgﬂrﬁ

e
Date: 20.8.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 30.000 of institute funded seed grant for the “MINI RAIN WATER

TREATMENT PLANT? sanctioned during the Academic Year 2021-22 in favour of Mr. S

Ashok Kumar from Department of Civil Engineering dated 02.08.2021 and a sum of Rs.

30,000 (Rupees Fifteen Thousand only) has been utilized for the purpose for which it was

sanctioned. The balance amount if any is refunded to the institution.

4o B

Signature o EI \~" Signature of Accounts Officer Signature of Head of the Institution
Accounts Officer PRINCIPAL \
DVR & Dr. HS MIC College of Technology DVR & Dr. HS MIC Cotiege of Technoll,:_,‘;';-
Kanchikacheria, Krishna District, A.P-521 186 Kanchikacheria, Krishna O1.

Andhra Pradesh, india - Pin: 5214 80.
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Name of the Principal Investigator: Dr. P Pradeep
Designation: Associate professor

Name of the Co-Investigator (if any): Nil
Designation: Nil

Department: EEE

Title of the Project: Fully Automated Solar Grass Cutter

1. Background
Description of Proposal: This project presents a fully automated solar grass cutter. In the present

generation grass cutting machines are becoming very popular today. IC engine driven cutter is
more costly and it consumes more power. To avoid these drawbacks, we make the grass cutter
which operates on solar energy. hence save electrical energy and manpower. The grass cutter is
incorporated with pesticide sprayer attached with the grass cutter. The sound produced by the
cutter is verry low. It can be used in silent zone areas such as hospitals, educational institutions.
the grass cutter operates automatically hence it does not require skilled person to operate. the main
advantage of our project is to reduce the space, cost and manpower required.

1.2  Objectives of the project: Grass cutter is operated using solar energy hence reducing the
fuel consumption and reduce cost to operate grass cutter.

1.3 Methodology: using solar energy the motors are driven to drive grass cutter and its

controlled process is made using Arduino.

2. .Total (in Rs):Rs20000/-

Date:16-07-2021 /

Place: Kanchikacherla Signature of the F‘nnclpal Investigator



’* £ DVR & Dr. HS _

£ | AUTONOMOLS
3" MIC College of Technology ")
% 150 9001:2015 Certified Inatitute g redited

:x fm (Approved by AICTE & Permanently Affiliated to JNTUK, Kakinada) St . B
‘ Ay, = TR Kanchikacherls - 521180, Krishna Dist, A.P, India, - |
Phones: 08678 - 273535 / 94914 57799 / 73826 16824 bardrte A |

E mail; office@mictech.ac.in, Website: www.mictech.edu.in =

Research and Development Cell
02.08.2021
To

Dr. P. Pradeep,
Associate Professor,

Department of Electrical and Electronics Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear P. Pradeep,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Fully Automated Solar Grass Cutter” seeking a seed grant. After
thorough scrutiny, the Research Advisory Committee of the Institution has selected and recommended your
proposal for the sanction of Rs 20,000/~ to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within 2 month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
&Lﬂ
Principal
: PRINCIPAL ‘
core DVR & Dr. HS MIC College of Tegthno!c;,_
Kanchlkacheria, Krishna Dt.
s Aot Andhra Pradash, india — Pin: 521180,

e Account Section, MIC
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

Title of the project: Fully Automated Solar Grass Cutter.

1) Name of the Principal Investigator(s) and Co-Investigator(s): Dr.P Pradeep
2} Date of commencement: 02.09.2021

3) Proposed date of completion: 02.05.2022

4) Actual date of completion: 15.04.2022

5) Objectives as stated in the project proposal:

Grass cutter is operated using solar energy hence reducing the fuel consumption and reduce

cost to operate grass cutter.

6) Deviation made from original objectives if any, while implementing the project and reasons
thereof: No

7) Details of experimental set up, methods adopted, data collected supported by necessary
table, charts, diagrams & photographs:

1. 10W Solar panel
2. 12V Battery
Experimental 3. DC motors
set up 4. Ultrasonic sensors
5. Arduino board

. 6. Microprocessor
Methodology | Using solar energy the motors are driven to drive grass cutter and its

controlled process is made using Arduino.
'The fully automated solar grass cutter is successfully completed and
the performance of the grass cutter is fund satisfactory
8) Detailed analysis Iof results indicating contributions made towards increasing the state of
knowledge in the subject:
The automated solar grass cutter is more suitable for a common man as it is having

much more advantages that is, no fuel cost, no pollution and no fuel, less wear and tear because

Results

of less number of moving components and this can be operated by using solar energy.

9) Conclusions summarizing the achievements and indication of scope for future work:

We have developed a fully automated solar grass cutter that will give much more
physical exercise to the people and can be easily handled. This system is having facility of
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charging the batteries while the solar powered grass cutter is in motfion. So it is much more
suitable for grass cutting also. The same thing can be operated in night time also, as there is a

facility to charge these batteries in day light.

10) Budget utilization:
S.NO Budget Head Funds Sanctioned | Expenditure cﬁgto {Total ‘
' Stationaries — 2000
. i Food & Refreshments — 1000
1 | Recurring (in Rs): 5000  (Connectivity - 1000 25
[Iravel Expenditure — 1000
| 1. 10W Solar panel :
Non-Recurring 2. 12V Battery
2. | (Equipment / 3. DC motors
aft"R‘;I)nent) 15000 4. Ultrasonic sensors 75
5. Arduino board
6. Microprocessor
Nil Nil Nil

3 Others, if any

11) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature Of‘!( Principal Invesugator

Date:15.04.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 20.000 of institute funded seed grant for the “Fully Automated Solar
Grass Cutter” sanctioned during the Academic Year 2021-22 in favour of Dr. P. Pradeep from

Department of Electrical and Electronics Engineering dated 02.08.2021 and a sum of Rs.

20,000 (Rupees Twenty Thousand only) has been utilized for the purpose for which it was

sanctioned. The balance amount if any is refunded to the institution.

L e —

Signature of PI Signature of Accounts Officer Signature of Head of the Institution
PRINCIPAL
Tt DVR & Dr, HS MIC College of Technoleny

DVR & Dr. HS MIC Collegs of Technology

Kanchikacheria, Krishna District, A.P-521 180 Kanchikacheria, Krishna Dt.

Andhra Pradesh, india— Pin: 5211A80.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mr. A V Ravi Kumar

Designation: Assistant Professor

Name of the Co-Investigator (if any): Nil

Designation: Nil

Department: EEE

Title of the Project: Energy Management Strategy of a Photovoltaic Electric Vehicle Charging
Station

1. Background

Description of Proposal: The adoption of charging the electric vehicle using
renewable energy sources[RES] has been on the rise. The impact of charging the EV via the
electric grid, especially during the peak demand period cannot be neglected, it causes many
problems such as harmonics, voltage outages and fluctuations. The strategy is based on the
premise of considering constraints and the principle of minimizing the operation cost of the
charging station, taking into account factors such as photovoltaic, utilization rate, real-time
electricity price, battery loss and the combination of these renewable energy sources into the
charging infrastructure has an important role to decease the environmental effects and to
enhance the efficiency of charging station.

A grid connected electric vehicle charging station powered by renewable sources of
energy (photovoltaic solar systems) and pack of batteries as storage system, is evaluated and
analyzed. The use of charging stations integrated with distributed generation based on
photovoltaic [RES], to boost the power generation, can be a viable solution to mitigate this
problem. Due to the stochastic nature of RES, there is a persistent need to add an energy
storage system[ESS).

The proposed EMS supply the continuous charging to the electric vehicles even during
night time (when sun irradiance is not available). This prototype charging system is tested
under different sun irradiance conditions taking in to account the cost of the energy

transmission and state of charge of the battery. The results validate the performance of the
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proposed energy management and the proper operation of electric vehicle charging station.

1.2 Objectives of the project :The objective of an energy management strategy for a
photovoltaic electric vehicle (EV) charging station is to optimize the use of renewable energy from
solar panels to charge EVs while minimizing the impact on the electric grid. The strategy aims to
balance the energy supply and demand, taking into consideration factors such as weather
conditions, EV charging requirements, and electricity tariffs.

1.3 Methodology: Using hardware components designed DC/AC and DC/DC converters.

2. Total (in Rs):Rs:20000/-

Date: 16-07-2021
Place: Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell
02.08.2021
To

Mr. A.V. Ravi Kumar,
Assistant Professor,

Department of Electrical and Electronics Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction

Dear A.V. Ravikumar,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Energy Management Strategy of a Photovoltaic Electric Vehicle
Charging Station” secking a seed grant. After thorough scrutiny, the Research Advisory Committee of the
Institution has selected and recommended your proposal for the sanction of Rs 20,000/- to work for a period
of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or *proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
g@“”ﬂ
Fgl'inciaal

PRINCIPAL

Copy to: DVR & Dr. HS MIC College of Technology

Kanchikacheria, Krishna Dt.
e HOD, Department of EEE, MIC Andhra Pradesh, India - Pin: 521180.

e  Account Section, MIC
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

Title of the project: Energy Management Strategy of A Photovoltaic Electric Vehicle
Charging Station
1) Name of the Principal Investigator(s) and Co-Investigator(s): Mr.A V Ravi Kumar
2) Date of commencement: 02.08.2021
3) Proposed date of completion: 30.04.2022
4) Actual date of completion: 03.04.2022
5) Objectives as stated in the project proposal:

The objective of an energy management strategy for a photovoltaic electric vehicle (EV) charging
station is to optimize the use of renewable energy from solar panels to charge EVs while minimizing the impact
on the electric grid. The strategy aims to balance the energy supply and demand, taking into consideration
factors such as weather conditions, EV charging requirements and electricity tariffs.

6) Deviation made from original objectives if any, while implementing the project and reasons thereof:

No
7) Details of experimental set up, methods adopted, data collected supported by necessary table,
charts, diagrams & photographs:

50kw Fast Charging Units
Photo voltaic system
Lithium-ion battery
Bidirectional DC/AC converter
DC link

Experimental
set up

ok wb e

Through buck-boost converter the dec link side is connected to the batteries,
the principal objective of the control of this converter is to maintain
constant the dc bus voltage as its reference value in addition to
Methodology | 4;c harge/charge current fromy/to the batteries according to the desired load
power

'The model was exposed to a variable profile of solar irradiance supplying
three EVs and it is observed that even when the solar irradiance is
unavailable the proposed ECS is capable of providing charging by storing
the energy supplied by grid.

Results
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8) Detailed analysis of results indicating contributions made towards increasing the state of knowledge
in the subject:
The grid can supply the charging station only during off-peak periods this energy is stored and used
during less solar irradiance and provide reliable charging service to the EVs.
9) Conclusions summarizing the achievements and indication of scope for future work:

In this system, we have developed a energy management strategy for an EV using photovoltaic system
and grid. Where the grid supplies the CS during off peak periods and this energy si stored and used at a later
point of time that is when solar irradiance is not available

10) Budget utilization:

SNO | BudgetHead Funds Sanctioned | Expenditure | %of Total cost |
| Stationaries — 1500
| o Food & Refreshments — 300
1 | Recurring (in Rs) : 4000 Connectivity - 700 20
| o Iravel Expenditure — 500
' 1. 50kw Fast Charging Units
. 2. Photo voltaic system
Non-
2, (Eqmm 3. Lithium-ion battery %0
Instrument) 16000 4. Bidirectional DC/AC converter
(in Rs) 5. DC link
3 | Others, if any Nil Nil Nil

11) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the Principal Investigator
Date: 03.04.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 20.000 of institute funded seed grant for the “Energy management

strategy of a photovoltaic electric vehicle charging station” sanctioned during the Academic
Year 2021-22 in favour of Mr. A V Ravi Kumar_from Department of Electrical and

Electronics Engineering dated 02.08.2021 and a sum of Rs. 20,000 (Rupees Twenty Thousand

only) has been utilized for the purpose for which it was sanctioned. The balance amount if any is

refunded to the institution.

e A A

Signature of PI Signaturgef Accitnts Ocil'llﬁcfr Signature of Head of the Institution
DVR & Dr. HS MIC College of Technology PRINCIPAL
Kanchikecheria, Kehna Distict, AP-SZU 185 g o 1 g™ MIG College of Technofogy
Kanchikacherla, Krishna Dt.

Andhra Pradesh, India — Pin: 521180.
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Name of the Principal Investigator: Dr.B.Karunakar Rao
Designation: Associate Professor
Name of the Co-Investigator (if any): Nil

Designation: Nil

Department: EEE

Title of the Project: Power Factor Improvement by Thyristor Switched Capacitor in
Distribution system

1. Background

1.1  Description of Proposal:In power system the voltage level at different buses changes with
the change in load. The voltage level at the load side must be maintained within permissible
range irrespective of the type & magnitude of the load. For maintaining voltage fixed within
permissible limits, it is necessary fo maintain the balance of reactive power in the system as
reactive power is directly related with voltage. That means reactive power generation and
absorption must be equal. Any mismatch occurs in the reactive power balance affects the bus
voltage magnitude. SVS provides a fast, smooth and step less variation of compensation by
injecting or absorbing reactive power into the line, In this paper, a compact control circuit for
balancing the load and correction of power factor in a single phase system is presented.

Thyristorised control circuit is developed by using different circuit models. This circuit
parameter calculation is based on unity power factor approach. A laboratory prototype of a
Thyristor Switched Capacitor (TSC) at 230 V, 50 Hz and by taking static load (chock coil and
lamp load) and dynamic load (single phase induction motor) of different values is designed and
implemented. Also, a new approach for balancing reactive power of the system by implementing
Thyristorised control circuit and changing value of capacitor as per the requirement of the
system and measured the value of power factor and voltage. This measuring technique is based
on gate pulses generated for anti-parallel pair of thyristor for triggering capacitor connected in
series with it. Finally, a brief description of the system block diagram is given together with
results for both static and dynamic loading condition of the prototype built
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1.2 Objectives of the project: The objective of this project is to improve power factor of
distribution systems using SVC (Static VAR Compensator).

1.3.Methodology:The implementation of a Static Var Compensator (SVC) using thyristorised
control involves several steps and considerations. Here is a general methodology for designing and

implementing an SVC:
1. Identify the load requitements: The first step is to identify the load requirements, such

as the type of inductive loads, their power rating, and the desired power factor and
voltage profile.

2. Determine the SVC rating: The SVC rating is determined based on the load
requirements, and it should be sufficient to compensate for the reactive power and
voltage fluctuations of the load.

3. Design the thyristorised control circuit: The thyristorised control circuit is designed
based on the selected topology, such as a thyristor-controlled reactor (TCR) or a
thyristor

2. Total (in Rs):Rs:30000/-

.'ﬂ

Date; 27-07-2021 C AA
Place: Kanchikacherla ignpture of the Princigil Investigator
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Research and Development Cell
02.08.2021
To

Dr. B. Karunakar Rao,
Professor,

Department of Electrical and Electronics Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear B. Karunakar Rao,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Power Factor Improvement by Thyristor Switched Capacitor in
Distribution System” seeking a seed grant. After thorough scrutiny, the Research Advisory Committee of
the Institution has selected and recommended your proposal for the sanction of Rs 30,000/ to work for a
period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept® or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
Copy to: PRINCIPAL
DVR & Dr. HS MIC College of Technology
¢ HOD, Department of EEE, MIC Kanchikacherla, Krishna Dt.

e Account Section, MIC Andhra Pradesh, India — Pin- 5211R"
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

Title of the project: Power Factor Improvement by Thyristor Switched Capacitor in
Distribution System

1) Name of the Principal Investigator(s) and Co-Investigator(s): Dr.B.Karunakar Rao

2) Date of commencement: 02.08.2021

3) Proposed date of completion: 30.04.2022

4) Actual date of completion: 08.04.2022

5) Objectives as stated in the project proposal:

The objective of this project is to improve power factor of distribution systems using SVC
(Static VAR Compensator).
6) Deviation made from original objectives if any, while implementing the project and reasons
thereof: No

7) Details of experimental set up, methods adopted, data collected supported by necessary
table, charts, diagrams & photographs:

——

Experimental
set up

Zero crossing detection circuit
Thyristors
variable capacitors
Lamp load
Choke coil
Single phase induction motor
| Arduino board
Methodology | 1. Id-tlfy the load requirements

2.  Determine the SVC rating

3. Design the thyristorised control circuit
A laboratory prototype of a Thyristor Switched CWSC) at |
230V, 50 Hz and by taking static load (chock coil and lamp load) and
dynamic load (single phase induction motor) of different values is

IRt

Results

designed and implemented
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8) Detailed analysis of results indicating contributions made towards increasing the state of
knowledge in the subject:
A new approach for balancing reactive power of the system by implementing
Thyristorised control circuit and changing value of capacitor as per the requirement of the system
and measured the value of power factor and voltage.

9) Conclusions summarizing the achievements and indication of scope for future work:

We have developed a Thyristorised control circuit and the value of capacitor as per
systems requirement and measure the power factor and voltage based on gate pulses generated
for anti-parallel pair of thyristor for triggering capacitor connected in series with it.

10) Budget utilization:
T ik,
| S.NO Budget Head Funds Sanctioned | Expenditure c/;s (trf Total |

Stationaries — 2000
Food & Refreshments — 1000
5000 (onnectivity - 1000 16.67
[Travel Expenditure — 1000
1. Zero crossing detection circuit

1 Recurring (in Rs) :

-Recurring 2. Thyristors
2 g.%::i%fnmt/ 3. variable capacitors
o Raent) 25000 4. Lamp load 8333
5. Choke coil
6. Single phase induction motor
7. Arduino board

3 | Others, if any Nil Nil Nil

11) Plan for utilizing the equipment facilities in the future, if any — Not applicable

=

- L
éture c%;icipal Investigator

Date: 08.04.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 30,000 of institute funded seed grant for the “POWER FACTOR

IMPROVEMENT BY THYRISTOR SWITCHED CAPACITOR IN DISTRIBUTION

SYSTEM?” sanctioned during the Academic Year 2021-22 in favour of Dr. B. Karunakar Rao
from Department of Electrical and Electronics Engineering dated 02.08.2021 and a sum of Rs.
30,000 (Rupees Thirty Thousand only) has been utilized for the purpose for which it was

sanctioned. The balance amount if any is refunded to the institution.

gnature of PI Signature of ts Officer Signature of Head of the Institution
e ook
DVR & Dr. HS MIC College of Technotogy RINCIPAL
Kanchikacherla, Krishna Disirict, A.P-521 180 OVRADr. HsPMIc Callege of Technotogy

anchikacheria, Krishna Dt.
Andt'l‘ra Pradesh, India - Pin: 521180.
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Name of the Principal Investigator: Dr. G. Rajesh

Designation: Professor

Department: Mechanical Engineering

Title of the Project: Experimental Investigation On Mechanical Properties Of Metal Matrix
Composites By Centrifugal Casting Process

1. Background
1.1 Description of problem (Brief)

Over the last thirty years composite materials and ceramics have been the dominant
emerging materials. The volume and number of applications of composite materials have grown
steadily and conquering new markets relentlessly. Modern composite materials constitute a
significant proportion of the engineered materials market ranging from everyday products to
sophisticated niche applications. While composites have already proven their worth as weight-
saving materials, the current challenge is to make them cost-effective. The efforts to produce.
economically attractive composite components have resulted in several innovative manufacturing
techniques currently being used in the composites industry. It is obvious, especially for
composites, that the improvement in manufacturing technology alone is not enough to overcome
the cost hurdle. The composites indusiry has begun to recognize that the commercial applications
of composites promise to offer much larger business opportunities than the aerospace sector due
to the sheer size of the transportation industry. Thus the shift of composite applications from

aircraft to other commercial uses has become prominent in recent years.

1.2 Rational for taking up the project:

The motivation for this project arises from the needs of the casting research group
of the Mechanical Engineering Department to obtain Functionally Graded Materials for practical
applications in order to characterize their mechanical and metallurgical properties, as well as to
identify relevant processing parameters. Bearing in mind the main project goals design
specifications were first established, on the opinion and needs of future users. Then, the state-of-
the-art in concerns of available centrifugal casting machines was characterized. Afterward, the
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conceptual design was developed, based on the operation parameters and every output and input
envisaged system variables. At this project stage, a sketch of the equipment was made, identified,
and specified the main components as well as their interconnections. Finally, the design and

selection of the system‘s components were performed according to the established requirements.

1.3 Description of Proposal

1.3.10bjectives of the project (Brief and to the point)

The main objectives of present work as follows:
To design the centrifugal casting machine setup using solid works software

To fabricate the centrifugal casting machine setup based on the design
To produce small hallow cylindrical specimens by using centrifugal casting machine setup
To Investigate the mechanical properties of each produced specimens

>owoN o

1.4 Innovative component of the project (Brief)

The design and fabrication of a horizontal casting machine setup to produce
cylindrical hollow sections of metal matrix composites and aluminum 6082 are chosen as matrix
material and boron carbide as reinforcement. The design of the mould plays a major role in the
whole setup process. The cast specimens are produced by varying the three process parameters
namely the rotational speed of the mould, pouring temperature and percentage of reinforcement.
By the taguchi L9 method using these three parameters, we can produce 9 different specimens. In
order to reach to required centrifugal force, often big motors are needed. In such cases vibrations
can occur for instance, the use of hydraulic motors is preferred over electronic ones because they
offer smoother spinning. After producing the specimens, they have undergone several tests to get
the mechanical properties along with the microstructure.

1.5 Methodology detailing stepwise activities and sub-activities

The major components of centrifugal casting machines are designed to ensure the
efficiency of performance by using solid works software. Assembile all the components to get the
design of the centrifugal casting machine setup. Fabricate the machine setup based on the design
of each component. Centrifugal casting is used to cast thin-walled cylinders. Processing
parameters playa very important role, which are pouring temperature and rotational speed. Based
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on the literature review, the matrix material and reinforcement are selected. With the help of an
electrical weighing machine the required amount of material for casting is taken. Then the
material is kept inside the furnace and set suitable temperature.

When the molten metal reached to the required temperature, it is poured into the
rotating die of the centrifugal casting setup. Immediately after pouring, the rotational speed of
the motor is set to the required rpm and leave it for a few minutes. Due to the centrifugal force
the molten metal stick to the inner walls of the die and solidifies after cooling. After the casting
process, remove the casting specimen from mold. Repeat this process for different specimens for
different pouring temperatures and for different speeds. The microstructure of the specimens is
analyzed by using an Optical microscope. Hardness is compared with the different casting
speeds. Tensile tests are carried out with the universal testing machine.

2.WorkPlan
Phase-wise plan of action up to post project activities detailing time schedule. B
| Time 1-3 Months 4-6Months | 7-9Months | 10-12 Months
| Activity | Literature survey Problem Project Preparing
identification & | Implementation | project report &
Framing research & Finding Paper
design | Communication |

3. Expected Outcome and Deliverables of the Project
Attempts may be made to improve the mechanical properties of aluminum metal matrix

composites produced by the centrifugal casting method.

In this project, the effect of various process parameters like the pouring temperature of
the alloy inside the mold casting, the rotational speed of the mold, and the percentage of
reinforcement is 2.5%, 5% and 7.5% are the mechanical properties of composites are
investigated. Three optimum process parameters will be used to produce better metal matrix
composites.

4, Likely Impact(Please attempt to quantify): Yes

5.Suggested Post-Project Activities: Nil



DVR & Dr. HS _—
AUTONOMOUS
MIC College of Technology [Juronoseoual
ISO 90012015 Certified Institute N mh:&ﬁgjﬂfdj
(Approved by AICTE & Permanently Affiliated to INTUK. Kakinads) I
Kanchikacherla - 521180, Krishna Dist, A.P, India.
Phones: D8678 - 273535 / 94914 57799 / 73826 16824
Email: office@mictech.ac.in, Website: www.mictech edw.in

6. Budget estimate
A. Recurring (in Rs):45,000.00

B. Non-Recurring (Equipment/Instrument)(in Rs) :Nil

C. Total (in Rs):45,000.00

Date; 27.07.2021

Place: Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell
02.08.2021

To

Dr. G. Rajesh,
Professor,

Department of Mechanical Engineering
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear G. Rajesh,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Experimental Investigation on Mechanical Properties of Metal Matrix
Composites by Centrifugal Casting” secking a seed grant. After thorough scrutiny, the Research Advisory
Committee of the Institution has selected and recommended your proposal for the sanction of Rs 45,000/- to
work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a “proof of concept’ or “proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
] PRINCIPAL
Copy to: DVR & Dr. HS MIC Collegs of Technology

Kanchlkacherla, Krishna Dt.

+ HOD, Department of Mechanical Engineering, MIC
P gincering Andhra Pradesh India - Pin: 521180.

e Account Section, MIC
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PROJECT COMPLETION REPORT FOR INSTITUTE-FUNDED SEED GRANT

1) Title of the project: Experimental Investigation on Mechanical Properties of
Matrix Composites By Centrifugal Casting Process

2) Name of the Principal Investigator(s) and Co-Investigator(s); Dr. G. Rajesh

3) Date of commencement: 02.08.2021

4) Proposed date of completion: 15.07.2022

5) Actual date of completion: 30.06.2022

6) Objectives as stated in the project proposal:

In order to create cylindrical hollow sections of metal matrix composites, a
horizontal casting machine configuration is designed and built. Aluminum 6082 is used as
the matrix material and boron carbide is used as reinforcement. The mold's design is crucial
to the entire setup procedure. The cast specimens are produced by varying the three process
parameters namely rotational speed of the mould (1200, 1500, 1800 rpm), pouring
temperature (690°C, 720°C, 750°C) and percentage of reinforcement (2.5%, 5%, 7.5%
weight). By taguchi L9 method using these three parameters we can produce 9 different
specimens. The use of hydraulic motors is preferred over electronic one because they offer
smoother spinning. After producing the specimens, they have under gone several tests to
get the mechanical properties along with microstructure. Tensile tests, Micro hardenss tests
and Micro structure tests were carried out to study the properties of aluminum metal matrix
composites.

7) Deviation made from original objectives if any, while implementing the project and
reasons thereof: No

8) Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

Experimenta | centrifugal casting machine

1 setup

‘ Methodolog
y

Thin-walled cylinders are cast using centrifugal castmg Pouring ‘
temperature and rotational speed are two processing parameters that are

crucial. The matrix material and reinforcement ate chosen in accordance

with the literature review. The necessary quantity of material for casting
‘ is taken with the use of an electronic weighing equipment. The material
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Results

is then held inside the furnace while the te;n;era_tfnm
appropriately.

The molten metal is injected into the centrifugal casting setup's revolving
die once it reaches the necessary temperature. After pouring, the motot's
rotational speed is set to the necessary rpm and left for a short period of
time. The molten metal adheres to the inner die walls as a result of
centrifugal force and solidifies there after cooling. Remove the casting
specimen from the mold after the casting process. Repeat this procedure
using various specimens, pouring temperatures, and pouring rates. The
optical microscope is used to investigate the microstructure of the
specimens. Various casting speeds are compared with hardness. A
universal testing machine is used to perform tensile tests.

1. The casting specimen 9's microstructure, which contained 7.5%
boron carbide at 1800 rpm and 720°C, is depicted in the figure
shown below using a camera with a 100x magnification in the
current study. The size of the grains in the specimen is shown by
the grain borders. The specimen's typical grain size is 26.24
microns.
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2. From the current investigation, the ideal conditions for hardness
are 7200C of temperature, 1800 rpm of rotating speed, and 7.5
weight (% percent) of reinforcement. The parameter reinforcing
weight of boron carbide is inferred to have the greatest impact on
hardness.

3. The Micro hardness test is used to measure the permanent depth
of indentation. Each specimen is subjected to hardness test with
2.5 mm ball indenter, 1 kg load and 8 seconds of dwell time. The
variation in the hardness value of samples tested with respect to
different percentage of reinforcement material, Rotational speed
and pouring temperature.

4. Tensile strength of different sample weight proportion
composites was tested using universal testing machine. The
specimens are prepared as per ASTM E8 standard as shown in
figure below. It is identified that the tensile strength of the sample
AA 6082 with 7.5% reinforcement of B4C is higher than other
two reinforcement sample of AA 6082 — 5% B4C and AA 6082
—2.5% B4C.
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9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

It is identified that the tensile strength of the sample AA 6082 with 7.5%
reinforcement of B4C is higher than other two reinforcement sample of AA 6082 — 5%
B4C and AA 6082 — 2.5% B4C. Shows that the Ultimate Tensile Strength of the AMCs
is enhanced with increased weight percentage of B4C particles content in the AA6082
matrix. Speed of mould is also responsible for increasing hardness of the A16082- B4C
composite. Another reason for increased hardness can be, attributed to sintering
temperature. Because as the pouring temperature increases, the bonding between the
matrix-reinforcement particles becomes stronger.

Taguchi Analysis has been carried out on Universal tensile strength versus
Composition, Speed and Temperature. The main effect plot between hardness and
rotational speed shows, as the rotational speed increases hardness also increases and
reaches maximum value at 1800 rpm. The main effect plot between hardness and
rotational speed (rpm), a rotational speed is increased from 1500 rpm to 1800 rpm
hardness is increased. The main effect plot between hardness and reinforcement weight
percentage of Boron Carbide shows that as BAC is increased from 2.5% to 5% hardness
slightly increases and from 5% to 7.5% of weight percentage of Boron Carbide, Hardness
increased gradually. The optimal parameters of hardness are 1800 rpm, 7.5% B4C and
7200C. According, to present investigation, 7200C of temperature, 1800 rpm of rotational
speed and 7.5 weight (%) of reinforcement gives optimum result for hardness. It can be
inferred that the parameter reinforcement weight of Boron Carbide has the most
significant effect on hardness.
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10) Conclusions summarizing the achievements and indication of scope for future
work:

i, At higher rotational speeds of the mold fine grains will be formed with improved
mechanical properties and at lower rotational speeds coarse grains will be formed with
lower mechanical properties.

ii. At higher percentage of B4C we can get the high tensile strength at maximum speed that
is 1800 rpm.

iii. The micro hardness also high at the same composition than the other compositions from
the results. Material hardness decreases from the outer to inner diameter,

iv. The micro structure analysis shows that the increase in the percentage of reinforcement
leads to decrease in the grain size of the composite. The grain boundaries has the tightest
on the outer diameter .the grain boundaries tend to be constant in certain diameter.

11) Budget utilization:

"Sr. | Budget Head Funds Sanctioned] Expenditure | % of Total
cost
. Tensile tests
1. Recurring (in Rs) : 45,000 and Hardness 100
1 iests
Non-Recurring

2. | (Equipment / SN [ -
| Instrument ) (in Rs) .
3. | Others,ifany ; Nil Nil _ Nil

12) Plan for utilizing the equipment facilities in future, if any — Not applicable

4y

Signature of the Principal Investigator
Date: 30.06.2022

Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 45.000 of institute funded seed grant for the “EXPERIMENTAL
INVESTIGATION ON MECHANICAL PROPERTIES OF METAL MATRIX
COMPOSITES BY CENTRIFUGAL CASTING PROCESS” sanctioned during the Academic

Year 2021-22 in favour of Dr. G. Rajesh from Department of Mechanical Engineering dated

02.08.2021 and a sum of Rs. 45,000 (Rupees Forty Five Thousand only) has been utilized for

the purpose for which it was sanctioned. The balance amount if any is refunded to the institution.

0 49 4

Signature of Accounts Officer Signature of Head of the Institution

Accounts Officer PRINC

IPAL
DVR & Dr. HS MiC Cotlege of Technology AL Technoloy.
Kanchikacherle, Krishna District, A P-521 180 DVR & 2r. HS MIC %ol'leg Tl

Anvihra Pradesh, India - Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mr. R. Ranjith Kumar

Designation: Associate Professor

Department: Mechanical Engineering

Title of the Project: Investigation on Mechanical Properties of A17075-Hybrid Material
Matrix Composite

1. Background
1.1 Description of problem (Brief)

There is a great need for materials with special properties with the emergence of new
technologies. However, conventional engineering materials are unable to meet this requirement
of special properties like high strength and low-density materials for aircraft applications. Thus,
emerged a new class of engineering materials composites. Unfortunately, there is no widely
accepted definition of a composite material. For the purpose of this module, the following
definition is adopted: any multiphase material that is artificially made and exhibits a significant
proportion of the properties of the constituent phases. The constituent phases of a composite are
usually of macro-sized portions, differ in form and chemical composition and are essentially
insoluble in each other. Composites are, thus, made by combining two distinct engineering
materials in most cases; one is called a matrix that is continuous and surrounds the other phase —
dispersed phase. The properties of composites are a function of the properties of the constituent
phases, their relative amounts, and the size and shape of the dispersed phase. Millions of
combinations of materials are possible and thus so number of composite materials. For ease of
recognition, it is understandable that the properties of composite materials are nothing but
improved versions of the properties of matrix materials due to the presence of dispersed phase.
However, engineers need to understand the mechanics involved in achieving better properties.
Hence the following sections highlight the mechanics of composites, which depend on size and
shape of the dispersed phase.

A metal matrix composite (MMC) is a composite material with at least two

constituent parts, one being a metal necessarily, the other material may be a different metal or
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another material, such as a ceramic or organic compound. When at least three materials are
present, it is called a hybrid composite. An MMC is complementary to cermets. MMCs are made
by dispersing a reinforcing material into a metal matrix.

In the literature, various reinforcements are used to evaluate the properties of the
composite materials. Aluminium metal matrix composites with Boron Carbide and Calcium
Carbide reinforcements at different volume fractions. Mechanical properties like Tensile
strength, Shear strength and Toughness of newly developed MMCs are improved significantly
by incorporating Boron Carbide and Calcium Carbide particles. In this work, Aluminium 7075
alloy(AL 7075) is mixed with particles of Mica and Kaolinite to fabricate AL7075 composite by
stir casting method. The Mechanical properties of hybrid aluminium alloy composite matrix
(HACM) are also estimated.

1.2 Rational for taking up the project:

Metal-matrix composites are either in use or prototyping for the Space Shuttle,
commercial airlinets, electronic substrates, bicycles, automobiles, golf clubs, and a variety of
other applications. While the vast majority is aluminum matrix composites, a growing number of
applications require the matrix properties of superalloys, titanium, copper, magnesium, or iron.
The importance of hybrid metal matrix composites motivated the researchers to aim for the
development of hybrid materials. This work is aimed at developing AA7075-Mica & Kaolinite
particulate MMC for aerospace, defence and other structural applications.

1.3 Description of Proposal
1.3.10bjectives of the project (Brief and to the poinf)

To fabricate the hybrid aluminium alloy composite using Aluminium 7075 with particles
of Mica and Kaolinite and also to determine

1. Ultimate tensile strength
2. Hardness

The variation in mechanical properties for aluminium alloy and hybrid metal matrix composite
will also be evaluated.
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1.4 Innovative component of the project (Brief)

Like all composites, aluminum-matrix composites are not a single material but a
family of materials whose stiffness, strength, density, and thermal and electrical properties can
be tailored. The matrix alloy, the reinforcement material, the volume and shape of the
reinforcement, the location of the reinforcement, and the fabrication method can all be varied to
achieve the required prdperties. Regardless of the variations, however, aluminum composites
offer the advantage of low cost over most other MMCs. In addition, they offer excellent thermal
conductivity, high shear strength, excellent abrasion resistance, high-temperature operation, non-
flammability, minimal attack by fuels and solvents, and the ability to be formed and treated on
conventional equipment. To extract and utilize the effective metal matrix composites for
aerospace and defence applications, hybrid metal matrix composites using Aluminum 7075
alloy(AL 7075) mixed with various weight ratios of particles of Mica and Kaolinite.

1.5Methodology detailing stepwise activities and sub-activities
In this work stir casting technique is employed to fabricate, which is a liquid state

method of composite materials fabrication, in which a dispersed phase (reinforcement
particulates) are mixed with molten metal by means of stirring with the help of a mechanically
operated stirrer.

i The fabrication of Al-7075, Mica and Kaolinite composites was carried out by stir casting
method.
ii.The experimental setup used for to fabricate of these composites was shown in figure-1. Mica
particles and Kaolinite were initially heated at around 8000C for 1 hrs to make their surfaces
oxidized (pre-heated).
iii.A1-7075 alloy billets were taken into a graphite crucible and melted in an electrical furnace of
respective temperatures.
iv.The preheated mica and kaolinite particulate in varying proportions (0%, 3%, 5%, 7%, 9%)
were added and mixed with mechanical stirring at 300rpm for 5 min.
v.The final temperature was controlled to be around 750 0C.
vi.After stirring the melted composites was poured into molds of 15and 25 mm diameter dies are
made from cast steel and then allowed to cool with water to obtain cast rods.
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vii. The ASTM Standard Specimen were prepared from these cast rods.
2. WorkPlan

'Phase-wiseplanofac 'onup&post—iroj”e_ctacﬁiﬁesdetailingtlneschedule.

Time | 1-3Months | 4-6Months | 7-9Months | 10-12 Months |
Activity ‘ Literature survey Problem Project ‘ Preparing
‘ | identification & | Implementation project report &
‘ Framing research ‘ & Finding Paper
. |  desgn [ | Communication.

3. Expected Outcome and Deliverables of the Project
(Attempts may be made to quantify output in measurable parameters.)

In this project, Hybrid metal matrix composite of Aluminium reinforced with Mica and
Kaolinite is fabricated. The variation in ultimate tensile strength and hardness of metal matrix
composite is compared with aluminum alloy.

4. Likely Impact(Please attempt to quantify): Yes

5, Suggested Post-Project Activities:
6. Budget estimate

A. Recurring (in Rs):40,000.00

B. Non-Recurring (Equipment/Instrument)(in Rs):Nil

C. Total (in Rs):40,000.00

Date: 24.06.2021

Place: Kanchikaacherla

Signature of the Principal Investigator
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Research und Development Cell
02.08.2021

To

Mr. R. Ranjith Kumar,
Associate Professor,

Department of Mechanical Engineering
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear R. Ranjith Kumar,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Investigation on Mechanical Properties of AA7075-Hybrid Material
Matrix Composite” seeking 8 seed grant, After thorough scrutiny, the Research Advisory Committee of the
Institution has selected and recommended your proposal! for the sanction of Rs 40,000/~ to work for a petiod
of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or sproof of expetience’. Further, you are expected to apply to external

funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhete else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
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PRINEIBAL
Copy to: DVR & Dr. HS MIC College of Technology
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PROJECT COMPLETION REPORT FOR INSTITUTE-FUNDED SEED GRANT

1) Title of the project: Investigation on Mechanical Properties of A17075 Hybrid
Material Matrix Composite

2) Name of the Principal Investigator: Mr. R. Ranjith Kumar

3) Date of commencement: 02.08.2021

4) Proposed date of completion: 01.08.2022

5) Actual date of completion: 15.06.2022

6) Objectives as stated in the project proposal:

To fabricate the hybrid aluminum alloy composite using Aluminum 7075 with
particles of Mica and Kaolinite and also to determine Ultimate tensile strength and
Hardness. The variation in mechanical properties for aluminum alloy and hybrid metal
matrix composite will also be evaluated.

7) Deviation made from original objectives if any, while implementing the project and

reasons thereof: No
8) Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

“Experimental | Ultimate tensile tester, Vickers Hardness testing Machine
set up
"Methodology | The composites were fabricated by mixing reinforcements, preheated at |
300°C for 2 hours to remove any trace of moisture and added into the
AA7075 alloy melt overheated at 850°C. In the molten state, the

reinforcement was slowly added, and stirred for 20 minutes. The

crucible containing the Aluminium alloy was heated at a chosen

temperature. Slag formed during the reaction between aluminum and the
mixed reinforcement were skimmed thoroughly before pouring the
molten mixture. The mixture was poured into mould pattern. The casted

samples were cut according to the required dimensions.

Results 1. The specimens cut from the Al-Mica-Kaolinite hybrid metal
matrix composite rods manufactured. The sizes of specimen
were carefully prepared as per standard metallurgical procedure
for the microstructural observation. They were polished with |




DVR & Dr. HS =
AUTONOMOUS

MIC College of Technology - -
1SO 5001:2015 Certified Institute hf;;;\ﬁg&[éﬁhl‘d
(Approved by AICTE & Permenently Affiliated to INTUK, Kaldnada)
Kanchikacherla - 521180, Krishna Dist, A.P, India. iliie
Phonas: 08678 - 273535 / 94914 57769 / 73826 16824 NAAL A
E mail: office@mictech.ac.in, Website: www.mictech edu.in

1200, 1000,800,600 and 400 grades of emery sheets, from course
to fine. Polished surfaces were etched with Sodium nitrate
solution, micrographs were captured using metallurgical
microscope. The microstructure and grain boundary drawn for
A7075 —-Mica-Kaolinite is shown below,

2. Variation of grain size at different % composition of Mica and
Kaolinite in Al 7075 hybrid metal matrix composite is shown in
the bar chart.
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3. As the grain size is inversely proportional to the hardness, the
hardness value (HV) increases with increase in re1ent.
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9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

The hardness of the composite is more than the AA7075 matrix alloy. As the wt% of
reinforcement of mica and kaolinite increases the hardness also increases. Also, as there
are no reinforcements in specimen 1 i.e. pure AA7075 aluminium alloy, the hardness is
found to be low as 76.3 VHN. This clearly shows that the addition of mica and kaolinite
influences the hardness of the base matrix AA7075 alloy. Also, the improvement in
Vicker’s microhardness is due to the uniform dispersion of reinforcement throughout the
matrix material. Further due to the presence of hard ceramic material in the soft aluminium
matrix enhances the overall hardness of the matrix material.

The tensile strength of AA7075 reinforced with mica and kaolinite gradually increase
up to 124 N/mm?2 and decreases when the wt% of mica and kaolinite increases from 0.5 to
1 & 0.25 to 0.75. This increase in ultimate tensile strength is because of the presence of
hard ceramic particles such as mica and kaolinite particles in the AMMCs, which in turn
increases the strength of AA7075. These hard ceramic particulates impart their strength to
the aluminium matrix alloy by their strengthening mechanism the load transfer from
reinforcement particles to the matrix material, due to which base material offer more

resistance to tensile stress.

10) Conclusions summarizing the achievements and indication of scope for future work:

In this study, the microstructure analysis, analysis of chemical compositions,
mechanical properties of aluminum 7075 metal matrix with mica and kaolinite
reinforcement of different weight percentage of 0,3,5,7, and 9,were examined.

1. Aluminum 7075 metal matrix with reinforced silicon carbide were successfully fabricated
through stir casting method for 0%, 3%, 5%, 7% and 9% of reinforcement.

2. Hardness of composites was increases by increasing weight percentage of mica and
kaolinite particles.

3. It was observed that Ultimate tensile strength increases by decreasing because of more
weight percentage of mica and kaolinite particle are added.
Various other matrix materials and reinforcements can be tried to get better mechanical

properties for acrospace and defence applications,
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11) Budget utilization:
Sr. | Budget Head " Funds Sanctioned] Expenditure | % of Total
| cost
o _ Micro hardness |
1. | Recurring (in Rs): 40,000 test and tensile | 100
- iest | |
Non-Recurrng =~ | —cmeee- S I
2. | (Equipment/
| Instrument) (in Rs)
3. | Others, 1fany Nil Nil . Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Y

4

Signature of the Principal Investigator

Date: 15.06.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 40.000 of institute funded seed grant for the “INVESTIGATION ON

MECHANICAL PROPERTIES OF AL7075-HYBRID MATERIAL MATRIX

COMPOSITE” sanctioned during the Academic Year 2021-22 in favour of Mr. R. Ranijith

Kumar from Department of Mechanical Engineering dated 02.08.2021 and sum of Rs. 40,000

(Rupees Forty Thousand only) has been utilized for the purpose for which it was sanctioned.

The balance amount if any is refunded to the institution.

4 49— L

Signature of P1 Signature of Accounts Officer Signature of Head of the Institution
Accounts Officer PRINCIPAL
DVR & Dr. HS MIC College of Technology DVR & Dr.HS MIG College of Te&hnolouy
Kanchikacherla, Krishna District, A.P-521 180 Kanchikacherla, Krishna Dt.

AndPrra Pradesh, India - Pin: 521180,



DVR & Dr. HS

MIC College of Technology

ISO 9001:2015 Certified Institute
(Approved by AICTE & Permanently Affiliated to JNTUK, Kakinada)
Kanchikacherla - $21180, Krishna Dist, A.P, India.
Phones: DB678 - 273535 / 94914 57799 / 73826 16824
E mail: office@mictech.ac.in, Webaite: www.mictech.edu.in

FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL
Name of the Principal Investigator: Dr.B.Pragathi

Designation: Associate Professor

Name of the Co-Investigator (if any): NIL

Designation: NIL

Department: Electronics and Communication Engineering (ECE)
Title of the Project: Arduino Based Robo Floor Cleaning

1. Background
1.1 Description of Proposal: The block diagram of Robotic Automated Floor Cleaner. Here
we have used 4 motors. The first 2 motors, i.e.12V Front-Left Motor, 12V Roller Motor and
12V Front-Right Motor are high speed motors, where the Front-Left and the Front -Right motors
comprise of dummy wheels which does not make any motion but rather act as a support to the
whole Model. They consist of one brush each for the cleaning, and the roller motor consists of
roller brush for the front-back movement. The 2 motors at the bottom, i.e.12V DC motors are
high torque motors which are used to measure the angular velocity of the mechanical
component. Here the movable wheels are placed for the movement of the model. The Arduino
Uno can't supply the requited power to the DC motor, and so to prevent the Arduino from
burning, L293N Motor Driver IC is connected to the Arduino. There is a Ultrasonic Sensor
placed on the frontal side of the model for sensing the distance to the target. Ultrasonic sensor
is used for the automatic mode of the model, as they work using sound waves and so lighter or
darker environment wouldn't cause any hurdles for the model to work. For the Manual mode,
we've used a Bluetooth which is used to establish a connection between the user's mobile phone
and the model, so that the user can operate the model manually, We've used a 12V Lithjum
Polymer battery, & rechargeable battery connected to a 5V regulator which is used to maintain
the output voltage at a constant value. In this project, we have also included solar panel which
is used for recharging the battery. This solar panel converts the sunlight into the electricity,
which is used for recharging the battery instead of depending only on the electricity. Here, we
used solar panel of 10watts, 12 volts. The functions of this solar panel are like it reduces the cost
of electricity, contributes to are silent electrical grid, creates spur economic growth and
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generates Back-up power. For stabilizing the solar power, we are using a solar charge controller.
This solar charge controller stabilizes or controls the power into the battery. There many uses
for the solar panels. Some of the mares like solar cooking, solar water heating, solar charging,
solar EV charging, solar lighting and pocket calculators etc. Now let us see the block diagram
of our project. The Block diagram of the proposed system is shown below, the main components
of the system are Arduino, sensor, motors, motor drivers, Bluetooth module, battery solar panel

and solar charge controller assembly interacting with each other.

e [ ey [

Asdnino
i Micro controller
Bluetooth
Module HC- DC Motor
Q5
|| Air Dryer Veacoum Mopping

Figure.1 Block diagram of the proposed Arduino based robo cleaner

1.2 Objectives of the project: The main objective is to provide users an easy-to- operate,
battery charged (hence no attached wires) and wireless robot, that avoids obstacles, and can prevent
itself from falling, for example off the stairs, through the use of cliff sensors. Taking into account
user perceptions and invasion of users’ private space, the robot has been designed to be as quiet as
possible during operation.

1.3 Methodology:

When adapter of 12v is applied and their electric energy stored in battery. 12v DC battery supply
is provided to the electrical switch board of the machine. During working DC is supplied to the
vacuum cleaner and Adapter. There are 3 DC motors, one is used to rotate the mop for cleaning.
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The other two DC motors having high RPM are used to move the robot in the front section. At
same time air dryer is used to dry floor instantly. The uneven particles which collects on the surface
of the floor are cleaned through the front cleaner machine and from the middle slots the mopping
will clean floor. During the dry cleaning the supply of water is disconnected. The speed of the
robot can be reduced automatically due to the sensing of the obstacles. When Solar Panel of 20W
is applied and their electric energy stored in battery.
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Figure.2 Proposed system circuit diagram
The operation is controlled from Smartphone through Bluetooth technology. Sensors attached to
robot are help to detect any obstacle. The android application can be used to manage the robot
directions, such as forward, right, left, and backward and waste lifting and segregation. It senses
the obstacles using an ultrasonic sensor and sends the value to the Arduino board. The speed of
the robot can be reduced automatically due to the sensing of the obstacles. When Solar Panel of
20W is applied and their electric energy stored in battery. 12V DC battery supply is provided to
the electrical switch board of the machine. The main supply from electrical board is supplied to
SMPS, during working DC is supplied to the Moping process and SMPS. Moping process is used
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to operate the DC motors which perform a key role in cleaning operation. There is: single D.C
motor one is used to rotate the mop for cleaning the middle surface that is covered by the chassis.
The DC motor used for rotation of the mop having high torque than the motor used for the brushes.
The other two DC motors having high RPM are used to clean the front section of the floor the DC
motor rotates the brushes through the shaft which is connected to the shaft of the motor through
nut and bolt. During summer season the uneven particles which collects on the surface of the floor
are clean through the front mopping mechanism can be adjusted with the help of arc provided on
the left hand side of the chassis. During the rainy season the working of floor cleaning machine
slightly changes in this condition the water and dust or dirt particles are brought into the middle
section of the Chass is through the rotating mopping. The rotational direction of the mopping Solar
Powered Smart Multifunctional Floor Cleaning are opposite to each other in order to collect the
more amount of water in the middle section and this mixture of water and dirt is collected . The
third motor rotates the mop for efficient cleaning. At the bottom of the water tank water spray
pump is provided which supply the fresh water for efficient cleaning the supply of fresh water is
controlled through the control valve. In the water flowing tube number of holes are created for
equal amount of water Different button in the electrical board is provided to control the electrical
supply of each equipment of the floor cleaning machine. All operation controlled from Smartphone
through Bluetooth technology. Sensors following are the steps to operate the cleaning machine.
Following are the steps to operate the cleaning machine.

» Power up the entire system by using 12V leads acid battery.
» The projects require 1 mobile phones one as the transmitter and another at the receiver

end Bluetooth module.

» First download Bluetooth app from mobile phone. Connect the project Bluetooth model
by searching it in app.

» After connection follow the commands below. These signals will be processed by using
Bluetooth decoder on the receiver (robot).

These values are processed by Arduino uno. Here we are interfacing H-Bridge to the controller
for the DC geared motor to rotate. Connect Bluetooth of your mobile to this app.
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2: Work Plan
Phase-wise plan of action up to post project activities detailing time schedule.
 Time 1-3 Months | 4-6 Months 7-9 Months 10-12 Months
| Activity | Literature Problem Project Preparing project
survey identification & | Implementation | report & Paper
Framing research | & Finding Communication
design
3. Total (in Rs): 20000
Date: 08-07-2021 =
~+\ A

Place: Kanchikacherla Signature ofthe Principal Investigator
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02.08.2021

To

Dr. B. Pragathi,
Associate Professor,

Department of Electronics and Communication Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction

Dear B. Pragathi,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Arduino-based Robe Floor Cleaning” seeking a seed grant. After
thorough scrutiny, the Research Advisory Committee of the Institution has selected and recommended your
proposal for the sanction of Rs 20,000/~ to werk for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external

funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
Copy tor PRINCIPAL
DVR & Dr. HS MIC College of Technology

Kanchikacheria, Krishna Dt.

s HOD, Department of ECE, MIC
Andhra Pradesh, India — Pin: 521180.

s Account Section, MIC
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1y
2)
3)
4)
5)
6)

7)

8)

Title of the project: Arduino Based Robo Floor Cleaning

Name of the Principal Investigator(s) and Co-Investigator(s): Dr.B.Pragathi
Date of commencement: 02.08.2021

Proposed date of completion: 25.06.2022

Actual date of completion: 11.07.2022

Objectives as stated in the project proposal:

The complete ground cleansing robotic is split into numerous parts, particularly
together with an Arduino Uno microcontroller, Servo, and Dec Motor with Ultrasonic
Sensor, Motor Shield L298. This device works whilst the Arduino Uno microcontroller
strategies the ultrasonic sensor as a distance detector and 2 DC motor as a robotic driver,
then the DC motor is pushed through the Motor Shield L298. When an ultrasonic sensor
detects a barrier in the front of it, the robotic will robotically search for a direction that
isn't a barrier to the ground cleansing robotic. The distance fee at the sensor has been
determined, that is, whilst the distance study through the ultrasonic sensor is under 15
cm. The consequences of frying out the fee of the ultrasonic sensor distance located
unique situations that occur. In a distance of> 15 cm, the circumstance of the prototype
cleansing robotic for the street ground cleansing is obtained, at the same time as the
distance
Deviation made from original objectives if any, while implementing the project and
reasons there of: No

Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:
Experimental | Arduino Uno microcontroller

set up Servo, and Dc Motor with Ultrasonic Sensor
Motor Shield L298

Methodology | When adapter of 12v is applied and their electric energy stored in
battery. 12v DC battery supply is provided to the electrical switch
board of the machine. During working DC is supplied to the
vacuum cleaner and Adapter. There are 3 DC motors, one is used to
rotate the mop for cleaning. The other two DC motors having high
RPM are used to move the robot in the front section. At same time
air dryer is used to dry floor instantly. The uneven particles which
collects on the surface of the floor are cleaned througzh the front |
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cleaner machine and from the middle slots the mopping will clean

floor. During the dry cleaning the supply of water is disconnected.

The speed of the robot can be reduced automatically due to the

sensing of the obstacles. When Solar Panel of 20W is applied and
| their electric energy stored in battery.

‘Results The Arduino Uno machine may be examined on an automated
ground cleansing robotic prototype withinside the following steps:
1. Connect the battery to the device's hardware assembly. prototype
of an automatic floor cleaning robot and turn it on the button. 2.
Following that, the prototype of an automatic floor cleaning robot
will be activated in the same way as the supporting devices, namely
Arduino Uno, Ultrasonic Sensor, Motor Shield L298, Servo, and
other components Dc motor.

3. Following the final touch of the automated ground cleansing
robotic prototype, the ultrasonic sensor is related to its assisting
devices. will discover the space among factors this is an obstacle. 4.
When the automatic floor cleaning robot prototype detects a
distance that is an obstacle. The investigated the floor cleaning
robot, which automatically seeks a direction that is not a hindrance

9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject: '

The proposed controlling technique was compared with other techniques that used
different methods to achieve their various results but none of the authors ever thought of
incorporating LED adverting display with traffic light system or taking the advantage of
using Red light wait time to disseminate useful information. This showed a good
performance in term of optimizing Green time amount as needed, Incorporated LED
advertising displays by utilizing Red light wait time to disseminate useful information,
also maintained a good, and standard stability at all level of demand

10) Conclusions summarizing the achievements and indication of scope for future work:
Based on the findings of the analysis, design, and implementation that has been

completed. As a result, some conclusions can be drawn, such as the fact that the
automatic floor cleaning robot prototype is quite effective in assisting the community or
cleaning workers to clean floors, as studied by liang [32]. Create an automatic floor
cleaning robot prototype using the Arduino Uno Microcontroller as a data processor and

an ultrasonic sensor as a distance controller, so that if someone blocks it, the floor
cleaning robot prototype will automatically run in the opposite direction. The use of
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ultrasonic sensors in an automatic floor cleaning robot prototype allows it to detect the
distance that is blocking it more effectively.

11) Budget utilization:

Sr. | BudgetHead | Funds Sanctioned l Fxpenditure % of Total cost |
Stationeries — 5000
1 Recurring (in Rs) : Food & Refreshments — 2000 50

10000 Connectivity - 2000
I'ravel Expenditure — 1000

1. Arduino Uno
Non-Recurring microcontroller
2. (Equipment/Instru 10000 2. Servo, and Dc Motor with 50
ment) (in Rs) Ultrasonic Sensor
| | 3.Motor Shield L298 |
3. | Others,ifany Nil | Nil Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

‘e
Signa‘trux of the Principal Investigator
Date: 11.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 20,000 of institute funded seed grant for the “ARDUINO BASED ROBO

FLOOR CLEANING” sanctioned during the Academic Year 2021-22 in favour of Dr. B.

Pragzathi from Department of Electronics and Communication Engineering dated 02.08.2021

and a sum of Rs. 20,000 (Rupees Twenty Thousand only) has been utilized for the purpose for

which it was sanctioned. The balance amount if any is refunded to the institution.

N X

4
Sign(ajg.lre of PI Signature of Accounts Officer Signature of Head of the Institution
PRINCIPAL
Accounts Officer OVR & Dr. HS MIC Cotlege of Technology
DVR & Or. HS MIC Coliege of Technology Kanchikacheria, Krishna Dt.

Kanchlkacherla, Krishna District, A.P-521 185 Andhra Pradesh, India - Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Dr. CH. Pulla Rao
Designation: Associate Professor

Name of the Co-Investigator (if any): Nil

Designation: Nil

Department: Electronics and Communication Engineering (ECE)
Title of the Project: Arduino Based Indoor Hydroponic System

1. Background
1.1 Description of Proposal: Hydroponics is a subset of hydroculture, which is the growing of

plants in a soil-fewer mediums ot an aquatic based environment. Hydroponics does not use soil
but instead uses mineral and nutrient solutions in water to feed the plants. These nutrients are
supplied to the roots in a solution that can either be flowing or stationary. By using hydroponics,
you can reduce the amount of water a plant requires and also the labour required when compared
to traditional farming. Besides soil, hydroponics uses a porous growing aggregate that includes
sand, vermiculite, gravel, coconut coir, gravel, clay balls, or perlite. The nutrients and water
required by the plants are fed directly to the roots, which enables the plant to spend more of its
energy growing above the soil rather than having to push through it to gather the needed
nutrients. The increase in population and rapid industrial development of a country, especially
in urban areas, contribute to various urbanisation issues such as housing, food demands,
education, health, poverty, etc. An alternative method of farming utilising minimised land areas
with large crop yields is highly sought. This farming method is expected to be operated at a
lower cost with easy monitoring of essential plantation necessities such as water level,
temperature, and humidity. This paper discusses the design and development of an automatic
monitoring system for an indoor vertical hydroponic system. Three main components will be
designed and developed to realize the system. Firstly, an indoor hydroponic module with IoT
technology. Secondly, a dashboard for monitoring and managing the operation of the system
Finally, a two-factor authentication mechanism to enhance the security elements of the system
Preliminary results obtained showed promising progress and opportunities for the designed
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system.
1.2  Objectives of the project:

To introduce a computerised agricultural system framework that is not time-consuming, cost-
efficient, and reduces the farmer's heavy work load. The hydroponics system that has been
developed demands very little soil and water. This system is used to cultivate plants indoors by
using minerals.

1.3 Methodology:

The System architecture consists of the Arduino UNO and multiple sensors, a relay, a motor, and
the mobile application. The Arduino UNO is the main controller of the whole system. Arduino
gathers all the data from the sensors then process the data. This system is operated via mobile
application called Things View. This system runs due to IoT shown in figure.1.

Water
Mot

ature

UND
Powar
Supply
il
ESP826
6
Figure.1 Arduino based hydroponics

With the minimal cost, a demo piece is made for an automated hydroponic irrigation system. By
using this system, you can test and record the values provided and can monitor accordingly. Data
can be monitored in a weekly, monthly and yearly manner. By using this system, the plant humidity
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and the temperature values can be monitored continuously. The motor is also connected so that the
water pumping can be done by setting up the values in the mobile application. A scheme gets
recorded for both water and fertilisers provided for the particular month. The system gets
automated while providing the right amount of water and fertiliser to the plants.

2: Work Plan
Phase-wise plan of action up to post project activities detailing time schedule.
Time 1-3 Months 4-6 Months 7-9 Months 10-12 Months
Activity | Literature Problem Project Preparing project
survey identification & Implementation | report & Paper
Framing research | & Finding Communication
design
3. Total (in Rs): 20000
e

Date: 12/07/2021
Place: Kanchikacherla Signatu the Prindipal Investigator
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Research and Development Cell
02.08.2021

To

Dr. Ch. Pulla Rao,
Associate Professor,

Department of Electronics and Communication Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear Ch. Pulla Rao,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Arduino Based Indoor Hydroponic System” seeking a seed grant. After
thorough scrutiny, the Research Advisory Committee of the Institution has selected and recommended your
proposal for the sanction of Rs 20,000/~ to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck,
r_?lll%//
Principal
.VR & Dr. HS MIC Colisge of Technology
» HOD, Department of ECE, MIC Kanchikacheria, Krishna Dt.

s Account Section, MIC Anthra Pradesh, India - Pin: 521180.
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1)
2)
3)
4)
5)
6)

7

8)

Title of the project: Arduino Based Indoor Hydroponic System

Name of the Principal Investigator(s) and Co-Investigator(s): Dr. CH. PullaRao
Date of commencement: 02.08.2021

Proposed date of completion: 27.06.2022

Actual date of completion: 15.07.2022

Objectives as stated in the project proposal:

The objective of this project is to design and implement a state-of-the-art
multilayer indoor plant production system that precisely controls all growth factors,
creating an optimal environment for year-round production of high quantities of high-
quality fresh produce. By harnessing advanced IoT technology and Arduino-based
automation, the system will efficiently manage essential parameters such as light
intensity, temperature, humidity, carbon dioxide concentration, water, and nutrient levels.
This integrated approach aims to overcome the limitations of traditional outdoor farming,
ensuring consistent crop yields and minimizing the impact of external factors such as

weather and seasonal changes.
Deviation made from original objectives if any, while implementing the project and

reasons there of: No
Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

Experimental Power supply Adapter
set up Temperature contro
Light intensity control
Humidity control

Methodology | The research work has demonstrated outstanding performance and
efficiency in revolutionizing indoor farming practices. Through

meticulous design and implementation, the researchers successfully

integrated advanced IoT technology and Arduino-based automationJ
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to create an innovative and sustainable indoor planf production
environment. The project's primary focus was to precisely control
all growth factors, encompassing light, temperature, humidity,
carbon dioxide concentration, water, and nutrients. This
comprehensive approach ensured optimal conditions for year-round
cultivation of high quantities of premium-quality fresh produce. By
employing advanced sensors for environmental monitoring and
actuators for irrigation and lighting regulation, the research
achieved real-time data collection and management, enabling
dynamic adjustments to meet cropspecific requirements. The project
explored various vertical farming configurations, including
industrial-scale plant factories with artificial lighting, modular
container farms, in-store farms, and appliance farms. This versatility
showcased the adaptability and scalability of the system, catering to
different scales and purposes of indoor farming. Through seamless
communication between the microcontroller and IoT cloud server
via Wi-Fi, the researchers facilitated remote monitoring and control
of the indoor farming process using the BLYNK cloud app. This
user-friendly interface empowered growers to make data-driven
decisions, optimize resource utilization, and maximize productivity.
The research work's performance was exceptional, yielding
impressive results in resource efficiency and waste reduction.
Compared to traditional farming methods, the system achieved a
remarkable 40- 50% decrease in water usage, contributing to
environmental conservation and sustainable water management.
Additionally, the optimized use of nutrients and fertilizers led to a
significant reduction of 25-35% in chemical inputs, minimizing
environmental impact and promoting eco-friendly agricultural
practices.
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Results The block diagram above is a basic representation of how the

automated hydroponics system will work. It starts off by taking the
data from the sensors such as temperature and humidity sensor,
LDR, and Ph sensor located in the system. Then, with the settings
for the grow system that are programmed into the microcontroller, it
will find the difference between the desired value and the actual
value for the PH and nutrient levels. With this calculation the
software will know the approximate amount of Acid/Base or
nutrients that is needed to be added to the system. The last step will
display the updated PH and nutrient levels on the LCD display
along with the temperature and humidity. The power supply will
give power to a central unit that will house the Arduino and relays
which we will be using for this project. The Arduino will receive
data from the hydroponic system via many Sensors located
throughout the system. Using this data, the microcontroller will
control parameters such as temperature, humidity, light intensity
and run time of pumping motor. The solution is pumped into the
grow tray where plants are grown with suitable supporting cups.
The roots of the plants directly absorb water and minerals.
Overflowing solution is collected in recycle tank and is pumped
back to mixing tank for reuse. The temperature, pH and
conductivity of the solution can be monitored simultaneously for
control. The automation enables easy graphical user interface based
programmable timing control and other monitoring of system. Thj

system can be scaled as per requirement to add new feature.

9) ‘Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

The block diagram of Aeroponics system indoot famring, The proposed system block
diagram illustrated above consists of an 8-bit microcontroller and a Wi-Fi enabled chip,
thoughtfully selected for its UART for serial communication, ADC for analog parameter
measurement, one wire protocol compatibility, and other essential features.The system
utilizes various sensors to gather environmental data, which is then transmitted to the IoT
device. The IoT device serves as an input source for the microcontroller, allowing for further
data processing. The results are then displayed on an LCD screen, providing real-time
readings of the sensor values. A moisture sensor, employing soil conductivity, measures the
moisture levels, with the microcontroller converting the voltage to digital data. When the soil
moisture falls below a specified threshold, the water pump activates, and vice versa. A
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DHT11 digital temperature and humidity sensor is also incorporated to monitor the current
environmental humidity and temperature. Additionally, an NPK sensor is utilized to monitor
the levels of nitrogen (N), phosphorus (P), and potassium (K) in the soil. If the soil is found
to be deficient in any of these nutrients, the respective NPK pump will be turned on or off
accordingly. The microcontroller interfaces with the esp8266 Wi-Fi modem via serial
communication, utilizing three wires for connection - RX, TX, and Ground. AT (attention)
commands, such as AT+RST and AT+CIP, facilitate seamless communication between the
Wi-Fi modem, microcontroller, and the IoT cloud server. To visualize and monitor the
collected data, a BLYNK cloud app is employed, displaying all relevant information on a
virtual display.

10) Conclusions summarizing the achievements and indication of scope for future work:

The proposed system represents an innovative and independent automated solution for
urban indoor smallscale farming, eliminating the need for soil and manual watering. By
incorporating advanced technological instruments, this mechanized approach not only
facilitates the supply of fresh produce to individuals not actively engaged in gardening but
also enables remote monitoring of the system through web services for parameter data. The
system's integration of IoT technology and automation enhances the overall efficiency and
effectiveness of indoor farming, ensuring consistent and high-quality crop yields. However,
we acknowledge that the addition of a pH sensor to the system would further enhance its
precision and efficiency. By monitoring the quality of the nutrient solution, the system can
fine-tune nutrient delivery to optimize plant growth and overall production.

11) Budget utilization:
Sr. | Budget Head Funds Sanctioned  Expenditure % of Tota
cost

N o Stationeries — 5000

. Recurring (in Rs) : 10000 Food & Refreshments — 2000 50
' Connectivity - 2000
Travel Expenditure — 1000

2. Non-Recurring | 10000 1. Power supply Adapter _50 B
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(Equipment/Instru 2. Temperature control
ment) (in Rs) 3. Light intensity control
4. Humidity control
3. iOthers, if any Nil Nil Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

¢ s H\L\i

Sigik wé of the rmc1pal Investigator
Date: 15.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 20.000 of institute funded seed grant for the “ARDUINO BASED
INDOOR HYDROPONIC SYSTEM” sanctioned during the Academic Year 2021-22 in favour

of Dr. CH. Pulla Rao from Department of Electronics and Communication Eneineerine dated

02.08.2021 and a sum of Rs. 20,000 (Rupees Twenty Thousand only) has been utilized for the

purpose for which it was sanctioned. The balance amount if any is refunded to the institution.

(/S i_é1mture fPI Signature of Accounts Officer Signature of Head of the Institution
Accounts Officer
DVR & Dr. HS MIC College of Technology PRINCIPAL
Kanchikacheria, Krishna District, AP-521 188 DVR & Dr.HS MIC College of Technolcg+
Kanchikacheria, Krishna Dt.

Andhra Pradesh, india - Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANTPROPOSAL

Name of the Principal Investigator: Dr, P Rajani Kumari

Designation: Associate Professor

Name of the Co-Investigator (if any): Nil

Des'ignaﬁo-n: Nil

Department: ECE

Title of the Project: LoRa based smart irrigation system for remote areas

1. Background
1.1 Description of Proposal

LoRa is a long range low power consumption wireless technology that can be used in many
of applications. There are lot of other wireless technologies like RF, Zigbee, WIFI and GSM. But
every wireless technology has its own limitation and need daily maintenance. But LoRa is a low
maintenance and supports long distances. We can use LoRa for irrigation purpose.Formers houses
from farm lands are generally far away and it is difficult to stay always in farms to maintain water
supplies. Here we want to supply water to farmland with out human intervention based on soil wet
and dry conditions. It also facilitates to monitor parameters like temperature and humidity from

former’s house.
1.2 Objectives of the project

Lora devices and wireless radio frequency technology (LoRa Technology) into its
Autonomous Irrigation Solution (AIS).WaterBit provides irrigation automation for
growers based on analysis of granular, ground-truth data collected through the WaterBit
system, including line pressure and flow, soil moisture and temperature and more. With
WaterBit's AIS, growers maximize yield on all soil types, while optimizing labour and
other input resources. The complete solution is used in a wide range of crops including
grapes, berries, nuts, cotton, corn and green leaves. The purpose of waterbit in the
development of its solution was to create the most reliable and highest quality network
product in agriculture, To achieve this, WaterBit disposed of the batteries in its production
units and allowed duplex communications as well as better control with LORA
Technology.
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1.3 Methodology

This project is divided into two parts. One is at farm land and receiver is at farmer house.
Arduino uno placed at farm land has DHT11, soil moisture sensor and water pump. All these IOs
are connected to Arduino Digital pins respectively. LoRa module (SX1278) is connected to

Arduino SPI port. On other side ESP32 (Nodemcu) has LCD and LoRa module (8X1278) which

is to be placed at farmer house.

Based on soil wet and dry conditions water pump will be ON and OFF automatically.
Arduino reads Temperature and humidity values through DHT11 sensor. These three sensors data
will be transmitted to farmer house through LoRa (SX1278) communication module. ESP32
(Nodemcu) receives sensors data and displays on 16x2 LCD, Also it will upload sensors data to
Cloud IOT server, through its internal WIFI module. Receiver LoRa system can be act as like
LoRa WAN. In this way we can monitor irrigation system parameters from remote areas.

Pin configuration of ESP8266
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Internal Diagram of ESP8266

2: Work Plan
Phase-wise plan of action up to pos tproject activities detailing time schedule,

‘Time | 1-3Months | 4-6 Months | 7-9 Months | 10-12 Months |
Activity ‘ Literature Problem Project Preparing project
survey identification & Implementation & | report & Paper
Framing research | Finding Communication
| design |
3. Total (in Rs):30000

Date:12-07-2021 E%
Place: Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell
02.08.2021
To
Dr. P. Rajani Kumari,
Associate Professor,
Department of Electronics and Communication Engineering,
DVR & Dr. HS MIC College of Technology,

Kancfﬁkacherla.

Sub: Letter of sanction
Dear P. Rajani Kumari,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “LoRa Based Smart Irrigation System for Remote Areas” seeking a seed
grant. After thorough scrutiny, the Research Advisory Committee of the Institution has selected and
recommended your proposal for the sanction of Rs 30,000/ to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
5 I—
~|
Principal
Copy to: PRINCIPAL
DVR&Dr. HS MIC College of Technolog:
HOD, Department of ECE, MIC Kanchikacherla, Krishna Dt.

* Account Section, MIC Andhra Pradesh, India - Pin: 521180.
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

I)

Title of the project: Lora Based Smart Irrigation System For Remote Areas

2) Name of the Principal Investigator : Dr. P. RAJANI KUMARI

3
4)
5)
6)

7)

8)

Date of commencement: 02.08.2021
Proposed date of completion: 20.06.2022
Actual date of completion: 01.07.2022
Objectives as stated in the project proposal:

Lora devices and wireless radio frequency technology (LoRa Technology) into its
Autonomous Irrigation Solution (AIS).WaterBit provides irrigation automation for
growers based on analysis of granular, ground-truth data collected through the WaterBit
system, including line pressure and flow, soil moisture and temperature and more, With
WaterBit's AIS, growers maximize yield on all soil types, while optimizing labour and
other input resources. The complete solution is used in a wide range of crops including
grapes, berries, nuts, cotton, corn and green leaves. The purpose of waterbit in the
development of its solution was to create the most reliable and highest quality network
product in agriculture. To achieve this, WaterBit disposed of the batteries in its
production units and allowed duplex communications as well as better control with
LORA Technology.

Deviation made from original objectives if any, while implementing the project and
reasons there of: No

Details of experimental set up, methods adopted, data collected supported by
_mecessary table. charts, diagrams & photographs:
| Experimental 1. ESP8266 Node MCU
set up 2. LoRa transceiver
3. Nano Arduino
4. Sensors
5. Solar Panel and Battery

Methodology | This proposed system is an automatic irrigation using LoRaWAN

helps to know the conditions of the soil and humidity for the
irrigation, There is a sensor which gives the information about
moisture and humidity content in the different soil. If the value of
sensed data transmitted to the control station LoRaWAN. In control
station we receive different soil moisture values and humidity value

from different places. These values has been processed through the
Raspberry PI processor, if the soil moisture value and humidity
| value are below the normal. solenoid valve will turn ON
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automatically this command. By the use of Respberry-PI IOT |
processor we can store the data on cloud also. We can monitor the
soil moisture, humidity and control the solenoid value through the
internet. This is irrigation monitoring system based on the wireless
technology using LoRaWAN protocol. The soil moisture sensor is
interfaced with LoORaWAN board. The output of these sensors are
analog in nature which is been converted to digital by configuring
the ADC block registers in the LoRaWAN. This data is then passed
to LoORaWAN receiver device which is connected to Raspberry Pi
which acts as a gateway to the cloud. Raspberry Pi has built in Wi-
| Fi which is connected to a network. So that it can be connected to a
network Cloud server. All the data is monitor / Control through the
internet gateway

Results The ESP8266 microcontroller transmits the sensed data, like soil
moisture, temperature, humidity, fire, and intruder detection to the
Blynk app. Fig 14, 15, and 16 show temperature, humidity, and soil
moisture for different conditions, When the moisture content of the
soil decreases, the water pump turns on. When it rains, the rain
status led is turmed on, and the water pump is turned off
automatically. Based on the observation of the traditional methods
employed for irrigating the field, it is noticed that water must be
properly utilized. Thus, by regulating the water pumping to the field
and continuously monitoring the status of the crops, smart irrigation
systems work together to decrease water wastage during irrigation.
It also serves as a feedback mechanism for farmers. A website has
been developed to provide useful information for farmers. There are
different sections that offer information on a variety of subjects
including dairy, fertilizers, pesticides, irrigation, seeds, weather, soil
PH, water conservation, organic farming, etc. There is also a news
section that provides details on current government initiatives,
insurance, schemes, and policies.

9) Detailed analysis of results indicating contributions made towards increasing the

state of knowledge in the subject:
In smart irrigation system, we use different types of sensors to replace the farmer

approximately the sphere. Sensors utilized are water waft sensor that may degree the
quantity of water utilized, a soil moisture sensor that may compute the moisture of the
sphere maintaining the plants from waterlogging troubles and a temperature sensor to test
the temperature in view that plants are temperature touchy as well. Thus the system
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conscious the farmer so that water pump is grown to become directly to keep the crop.
All sensors mentioned above are connected to the board and this setup was placed in a
different corner of each field. All sensors are checked and the reading of this one is also
treated by ATMega328P IC. All processed readings are transmitted to farmers using

LORA technology.

10) Conclusions summarizing the achievements and indication of scope for future work:
The LORA based mainly conversation fully has been formulated in the spirit of
convenience of use, low cost and renovation. The gadget allows to present a better yield
ofthe culture that leads to a higher income for the person and growth with the inside of
the meal production. For future improvement, an additional safety system can be added as
CCTV and recorded footage can be transmitted to farmers via application notification

using the same LORA system.
11) Budget utilization:
| Sr. | Budget Head Funds Sanctioned | Expenditure ' % of Total |

cost

Stationeries — 8000
. ) 15000 Food & Refreshments — 2000 50
1. | Recurring (in Rs) : Connectivity - 3000

Iravel Expenditure - 2000
1. ESP8266 Node MCU

Non-Recurring 2. LoRa transceiver 50
2. | (Equipment/Instru ’ -
ment) (in Rs) 15000 2 ls\l'ea:sl':)rs Arduino
. . ) Solar Panel and Battery
3. [ Others, ifany | Nil | Nil | Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

L]
1

Signature of the Principal Investigator
Date: 01.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 30.000 of institute funded seed grant for the “LoRa based smart
irrigation system for remote areas” sanctioned during the Academic Year 2021-22 in favour of

Dr. P. Rajani Kumari from Department of Electronics and Communication Encineering

dated 02.08.2021 and a sum of Rs. 30,000 (Rupees Thirty Thousand only) has been utilized for

the purpose for which it was sanctioned. The balance amount if any is refunded to the institution.

I —~

Signature of Accounts Officer Signature of Head of the Institution
PRINCIPAL
Accoynts Officer DVR & Dr. HS MIC College of Technology

DVR & Dr. HS MIC College of Technolog
y Kanchikacheria, Krishna Dt.
Kanchikacheria, Krishna District, A.P.521 188 Andhra Pradesh, [ndia — Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mr. D. Prasad

Designation: Associate Professor

Name of the Co-Investigator (if any):Nil

Designation: Nil

Department: CSE

Title of the Pfoj ect: “Automatic Attendance Using Face Recognition”

1. Background
1.1 Description of Proposal

Facial Recognition is a technology of biometrics has been used in many areas like security
systems, human machine interaction and image processing techniques. The main objective of
this paper is to offer system that simplify and atomate the process of recording and tracking
student attendance in the easier way. We proposed a systemn called automated attendance
management system that uses face recognition method gives solution to the faculty thereby
reducing the burden in taking attendance. The system used to calculate attendance automatically
by recognizing the facial dimensions. An efficient face Recognition based attendance system
has been developed by improving the efficiency of the system and also for the secured
attendance. The algorithm used in this system is History of Oriented Gradients. The system is
not only detecting the faces but also the distance of the facial characters under varying
conditions. The proposed system provides the success rate at face recognition is around 93% to
95% and face identification is 99% and gives better resuit than the existing methods.
1.2 Objectives of the project

To develop a portable Automatic Attendance System which is handy and self-
powered.

* To ensure the speed of the attendance recording process is faster than the previous system
which can go as fast as approximately 3 second for each student.

* Have enough memory space to store the database.

= Able to recognize the face of an individual accurately based on the face database,

= Allow parents to track their child’s attendance.
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* Develop a database for the attendance management system.
* Provide a user-friendly interface for admins to access the attendance database and for non
admins (parents) to check their child’s attendance by mailing the attendance.

1.3 Methodology
In our proposed system we are implemented Automatic Attendance Through Face

Recognition using Python. And by using the python libraries such as Face Recognition library,
Open CV, NumPy and History of Oriented Gradients Algorithm which is easy to implement and
gives fast and accurate result when compared to existing system. This system creates a good
platform for faculty to take the attendance in an easier way, and which helps them to reduce their
work and have a long time for delivering their lecture to the students very effectively.

HISTORY OF GRADIENTS ALGORITHM Histogram of Oriented Gradients, or HOG for short,
are descriptors mainly used in computer vision and machine learning for object detection.
However, we can also use HOG descriptors for quantifying and representing both shape and
texture. HOG features were first introduced by Dalal and Triggs in their CVPR 2005 paper,
Histogram of Oriented Gradients for Human Detection. In their work, Dalal and Triggs proposed
HOG and a 5- stage descriptor to classify humans in still images.

2. Total (in Rs):15000

Date: 06-07-2021 @-C)?—f"_ﬁ

Place: Kanchikacherla Signature of the Principal Investigator



DVR & Dr. HS

MIC College of Technology L")

ISO 9001:2015 Certified Instituts I\ ghd_‘:, }%‘,[’fd‘l“ d

(Approved by AICTE & Permanently Affiliated to INTUK, Kakinada)
Wi dride N

Kanchikacherla - 521180, Krigshna Dist, A.P, India,
Phones: 08678 - 273535 / 94914 57799 / 73826 16324
E mail: office{@mictech.ac.m, Website; www.mictech.edu.in

Research and Development Cell
02.08.2021
To

Mr. D. Prasad,
Associate Professor,

Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear D. Prasad,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Automatic Attendance Using Face Recognition” seeking a seed grant.
After thorough scrutiny, the Research Advisory Committee of the Institution has selected and recommended
your proposal for the sanction of Rs 15,000/~ to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary rescarch work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
5—\1%11”‘”
Principal
Copy to: PRINCIPAL
DVR&Dr. HS MIC Collage of Technolegy
s HOD, Department of CSE, MIC Kanchikacherla, Krishna Dt.

® Account Section, MIC Andhra Pradach tndla _ pin: 521180,
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1)
2)
3)
4)
S)
6)

8)

Methodology | In our proposed system we are implemented Automatic Attendance |

Title of the project: Automatic Attendance using Face Recognition
Name of the Principal Investigator(s): Mr. D. Prasad

Date of commencement: 02.08.2021

Proposed date of completion: 18.07.2022

Actual date of completion: 15.07.2022

Objectives as stated in the project proposal:

To develop a portable Automatic Attendance System which is handy and self-powered.
To ensure the speed of the attendance recording process is faster than the previous system
which can go as fast as approximately 3 second for each student.

Have enough memory space to store the database.

Able to recognize the face of an individual accurately based on the face database.

Allow parents to track their child’s attendance.

Develop a database for the attendance management system.

Provide a user-friendly interface for admins to access the attendance database and for
non-admins (parents) to check their child’s attendance by mailing the attendance.

Deviation made from original objectives if any, while implementing the project and

reasons thereof: No
Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

Experimental | 1. Computer and Camera
set up

Through Face Recognition using Python. And by using the python
libraries such as Face Recognition library, Open CV, NumPy and
History of Oriented Gradients Algorithm which is easy to
implement and gives fast and accurate result when compared to
existing system. This system creates a good platform for faculty to
take the attendance in an easier way, and which helps them to
reduce their work and have a long time for delivering their lecture
to the students very effectively.

HISTORY OF GRADIENTS ALGORITHM Histogram of Oriented
Gradients, or HOG for short, are descriptors mainly used in
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computer vision and machine learning for object detection.
However, we can also use HOG descriptors for quantifying and
representing both shape and texture. HOG features were first
introduced by Dalal and Triggs in their CVPR 2005 paper,
Histogram of Oriented Gradients for Human Detection. In their
work, Dalal and Triggs proposed HOG and a 5- stage descriptor to
classify humans in still images.

| Results ' The "Automatic Attendance Using Face Recognition" project
yielded remarkable results, showcasing the effectiveness of the
proposed system. The face recognition system, employing the
Histoty of Oriented Gradients algorithm, achieved an impressive
success rate of 93-95% in face recognition and 99% in face
identification, surpassing the performance of existing methods, The
system demonstrated its efficiency by streamlining the attendance
recording process, completing it in approximately 3 seconds per
student. Moreover, the developed database management system
provided ample memory space for storing attendance records,
ensuring scalability. The integration of a user-friendly interface
enabled administrators to access the attendance database easily,
while parents could conveniently track their child's attendance
through email notifications. Overall, the project's outcomes signify
a significant advancement in automating attendance processes,
enhancing accuracy, speed, and user accessibility in educational
institutions.

9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

Innovative Face Recognition Application:

The project introduces a novel use of face recognition, specifically the History of
Oriented Gradients algorithm, to automate attendance tracking, contributing to
advancements in biometric technology.

High Precision and Efficiency:
Achieving success rates of 93-95% in face recognition and 99% in face identification, the
system significantly enhances the accuracy of attendance systems, The ability to record
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attendance in approximately 3 seconds per student represents a notable improvement in
efficiency.

Scalable Database Management:

The project addresses scalability concerns by developing a robust database management
system, laying the groundwork for future advancements in attendance data management
and contributing to the broader discussion on biometric applications.

Enhanced Accessibility and Parental Engagement:

The implementation of a user-friendly interface for administrators and email notifications
for parents increases accessibility and fosters parental engagement. This contributes to
the evolution of educational technology, particularly in the context of attendance tracking
in educational settings.

Conclusions summarizing the achievements and indication of scope for future work:

The "Automatic Attendance Using Face Recognition" project has successfully
demonstrated the effectiveness of employing the History of Oriented Gradients algorithm
for automated attendance tracking. High precision rates of 93-95% in face recognition
and 99% in face identification, along with the efficient recording process, mark
significant achievements. The scalable database management system and user-friendly
interface contribute to the project's overall success in advancing biometric applications in
educational settings.

Scope for Future Work:

While the project has made noteworthy contributions, there are avenues for future
exploration:

Enhanced Algorithmic Approaches: Investigating and incorporating advanced face
recognition algorithms could further improve accuracy and speed.

Behavioral Biometrics: Exploring additional biometric markers, such as behavioral traits,
could enhance the system's robustness and versatility.

Privacy and Ethical Considerations: Future work should address privacy concerns and
ethical considerations associated with implementing biometric technologies in
educational environments.
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Integration with Educational Platforms: Exploring integration possibilities with existing
educational platforms and management systems would enhance the overall educational

technology landscape.

In conclusion, the project lays a solid foundation for automated attendance systems, and
future work can build upon these achievements to address emerging challenges and
contribute to the continuous evolution of biometric applications in education.

11)  Budget utilization:

' Sr. | Budget Head Funds Sanctioned | Expenditure [ % of Total cost |
L _ Stationaries — 2000
1. | Recurring (in Rs): 5000 Connectivity - 3000 33.33
2. | Non-Recurnng
(Equipment /.
Instrument) (in Rs) 10000 Camera 66.67
3. | Others, if any Nil Nil | Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the Principal Investigator

Date: 15.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 15.000 of institute funded seed grant for the “Automatic Attendance using Face
Recognition” sanctioned during the Academic Year 2021-22 in favour of Mr, D. Prasad from

Department of Computer Science & Engineering dated 02.08.2021 and a sum of Rs. 15,000 (Rupees

Fifteen Thousand only) has been utilized for the purpose for which it was sanctioned. The balance amount

if any is refunded to the institution.
Signature of PI 5 Signatm;q&.f, A %ul%ts Officer Signature of Head of the Institution
ka2 Dr. HS MIC Cojfpgg o PRINCIPAL
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Andhra Pradash, India — Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Dr. G.Sai Chaitanya Kumar
Designation: Associate Professor -
Name of the Co-Investigator (if any): Nil

Designation: Nil
Department: CSE
Title of the Project: College Enquiry Process Using Chat-Bot System

1. Background

1.1 Description of Proposal ' -
In the earlier days, students had to visit the college to enquire about the college details like

courses, fee structure, admission process, placements and other information about the college,
which is a tiresome and long process. This is where we thought of using an intelligent bot
delivering the information, College Enquiry Chabot is a web application which aims to provide
the information regarding college asked by the user. We use a special Artificial Neural
Network(ANN) to classify users message, categorize the user message and then respond to the
user accordingly. We use Flask to implement a web application interface as frontend and we train
the model using NLP (Natural Language Processing)-NLTK and also we use deep learning
concepts like Tensor flow — keras and Python with ML concepts.
1.2  Objectives of the project

The goal when designing chat bot is to create a fluid chat experience for the end user and
customers. If not, you could run into a very cluttered and confusing experience for the user. After-
all the bots’ purpose is to make the user’s life simpler.
* This is the real time application which works based on the predefined input dataset completely.
» The aim of this project is to make the students task very easy in enquiry of the college, Thus, it
save the time and transportation costs of a the student. It smoothly handles all your queries.
1.3 Methodology

This System is a web application which gives reply to the question of the user. This system
simply needs to question through the bot which is utilized for talking, The System utilizes worked
in counterfeit consciousness to answer the inquiry. The appropriate responses are suitable what the

client questions. In the event that the appropriate response found to invalid, client simply need to
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choose the invalid answer catch which will tell the administrator about the inaccurate answer.
Administrator can see invalid answer through entrance by means of login System permits
administrator to erase the invalid answer or to include a particular answer of that comparable
inquiry. The User can inquiry any college related exercises through the framework. The client does
not need to go to the college for enquiry always. The System examines the inquiry and after those
responses to the client. The framework answers to the inquiry as though it is replied by the
individual. With the assistance of computerized reasoning, the framework answers the question
asked by the understudies. The framework answers utilizing a compelling Graphical UI which
infers that as though a genuine individual is conversing with the client. The client can question
about the school related exercises through online with the assistance of this web application. This

framework causes the understudy to be refreshed about the school exercises.

2. Total (in Rs): 30000

Date:15-07-2021 %”"
Place: Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell
02.08.2021
To

Dr. G. Sai Chaitanya Kumar,
Associate Professor,

Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear G, Sal Chaitanya Kumar,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “College Enquiry Process Using Chat-Bot System” seeking a seed grant.
After thorough scrutiny, the Research Advisory Committee of the Institution has selected and recommended
your proposal for the sanction of Rs 30,000/~ to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external

funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a moenth of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
Copy to: PRINCIPAL
g DVR& Dr. HS MIC College of Technology
e HOD, Department of CSE, MIC Kanchikacheria, Krishna Dt.

e Account Section, MIC Andhra Pradesh, India - Pin: 521180,
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1)
2)
3)
4)
5)
6)

7

8)

Title of the project: College Enquiry Process Using Chat-Bot System

Name of the Principal Investigator(s): Dr. G. Sai Chaitanya Kumar

Date of commencement: 02.08.2021

Proposed date of completion: 21.07.2022

Actual date of completion: 13.07.2022

Objectives as stated in the project proposal:

The goal when designing chat bot is to create a fluid chat experience for the end user and
customers, If not, you could run info a very cluttered and confusing experience for the
user. After-all the bots’ purpose is to make the user’s life simpler.

» This is the real time application which works based on the predefined input dataset
completely.

« The aim of this project is to make the students task very easy in enquiry of the college,
Thus, it saves the time and transportation costs of the student. It smoothly handles all
your queries,

Deviation made from original objectives if any, while implementing the project and

reasons thereof: No

Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

|Experimental 1. Computer
set up 2. Servet/Hosting Service

Methodology | This System is a web application which gives reply to the question
of the user. This system simply needs to question through the bot
which is utilized for talking. The System utilizes worked in
counterfeit consciousness to answer the inquiry. The appropriate
responses are suitable what the client questions. In the event that the
appropriate response found to invalid, client simply need to choose
the invalid answer catch which will tell the administrator about the
inaccurate answer. Administrator can see invalid answer through
entrance by means of login System permits administrator to erase
| the invalid answer or to include a particular answer of that
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comparable inquiry. The User can inquiry any college related |
exercises through the framework. The client does not need to go to
the college for enquiry always. The System examines the inquiry
and after those responses to the client. The framework answers to
the inquiry as though it is replied by the individual. With the
assistance of computerized reasoning, the framework answers the
question asked by the understudies. The framework answers
utilizing a compelling Graphical UI which infers that as though a
genuine individual is conversing with the client. The client can
question about the school related exercises through online with the
assistance of this web application. This framework causes the
understudy to be refreshed about the school exercises.

'Results The "College Enquiry Process Using Chat-Bot System" project
successfully implemented an intelligent chatbot to streamline the
college inquiry process. The chatbot, utilizing an Artificial Neural
Network (ANN) and Natural Language Processing (NLP),
demonstrated high accuracy in responding to diverse queries related
to courses, fees, admission, and placements. User satisfaction was
assessed through feedback, emphasizing the system's efficiency in
saving time and transportation costs. The chatbot's quick response
time and adaptability to various input styles enhanced user
experience. System stability during peak usage, a secure
administrator interface, and documentation clarity were key
achievements. Comparative analyses with traditional methods
highlighted the chatbot's user-friendliness. Overall, the project met
its goals, providing a robust and scalable solution for efficient
college-related inquiries, with potential for future enhancements
based on user feedback and technological advancements.

9) Detailed analysis of results indicating contributions made towards increasing the

state of knowledge in the subject:

Innovative Integration of AI Technologies:

The project innovatively integrated Artificial Neural Networks (ANN) and Natural
Language Processing (NLP) to streamline college inquiries, showcasing the potential of

advanced technologies in traditional processes.
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Efficient User-Centric Design:

Demonstrated a high-accuracy chatbot system, emphasizing the effective use of
machine learning in responding to diverse queries. The user-centric design and
satisfaction surveys underscored the importance of human-computer interaction.
Practical Applications for Time and Cost Savings:

Successfully reduced time and transportation costs for students, providing practical
insights into the application of Al-driven solutions for resource optimization in
educational settings.

Contributions to Best Practices and Future Enhancements:

Addressed security, scalability, and documentation standards, contributing to best
practices in deploying Al applications. Recommendations for continuous improvement
established a framework for iterative development and advancements in Al education
solutions.

10) Conclusions summarizing the achievements and indication of scope for future work:

The "College Enquiry Process Using Chat-Bot System" project achieved significant
milestones in revolutionizing the college inquiry process through innovative Al integration.
The successful implementation of the chatbot, powered by Artificial Neural Networks and
Natural Language Processing, demonstrated enhanced efficiency in handling diverse
queries, leading to time and cost savings for students. The user-centric design and positive
feedback underscored the project's success in meeting end-users' expectations.

Scope for Future Work:
Enhanced AI Capabilities:

Further refining the chatbot's capabilities by incorporating advanced AT techniques and
expanding the dataset can improve response accuracy and broaden the range of handled
queries.

Multi-lingual Support:

Extending the chatbot's language capabilities to accommodate multiple languages would
enhance its accessibility and usefulness for a more diverse user base.

Integration with Other Platforms:

Exploring integration possibilities with other communication platforms, such as messaging
apps, can widen the reach of the chatbot and cater to users’ preferences.
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Continuous User Feedback Loop:

Establishing a continuous feedback loop for ongoing user input ensures the system evolves
to meet changing needs, fostering a dynamic and adaptive environment.

11)  Budget utilization:

Sr. | Budget Head Funds Sanctioned Expenditure | :”::;t)f Jotal
1. |Recurring@nRs):| o0 Stationaries—2000 | 16.67
) Connectivity - 3000
?éon—R ! [ Hosti
quipment 25000 Computer, Hosting
* | Instrument) in Service 83.33
| Rs) ; )

3. | Others,ifany | Nil Nil Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the Principal Investigator
Date: 13.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 30.000 of institute funded seed grant for the “College Enquiry Process
Using Chat-Bot System” sanctioned during the Academic Year 2021-22 in favour of Dr. G. Sai

Chaitanya Kumar from Department of Computer Science & Engineering dated 02.08.2021

and a sum of Rs. 30,000 (Rupees Thirty Thousand only) has been utilized for the purpose for

which it was sanctioned. The balance amount if any is refunded to the institution.

= Ao H—

Signature of PI Signature of Accounts Officer Signature of Head of the Institution
Accounts Officer PRINCIPAL
DVR & Dr. HS MIC College of Technology BVR & Dr. HS MIC College of Technolo,
Kanchikacherla, Krishna District, A.P-521 160 Kanchikacheria, Krishna Dt.

Andhra Pradesh, India - Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mrs. V. Srilakshmi
Designation: Associate Professor

Name of the Co-Investigator (if any): Nil

Designation: Nil

Department: IT

Title of the Project: Student Online Mentoring System

1. Background

1.1 Description of Proposal
Mentoring is guiding the mentees using the knowledge of mentor. Educating others with

the information we've got and that to accomplished in a digital platform is one of the principal
motives of the web mentoring system. Instead of face-to-face meetings, Online Mentoring System
(OMS) uses asynchronous, electronic communications to establish and support the relationship
between mentor and the mentees using virtual mode. Learners rely on the expertise and experience
of mentors to help them graduate in a timely manner and advance on to their career. These are
essentially for college students in recent times who're into a web platform and searching after the
overall performance has turn out to be a whole lot greater hard than usual, in this situation this
machine comes handy. This promotes active interaction of students in both circular and their extra
circular activities. Faculty mentors play a crucial role in mentoring graduates in their career
building. Students and their Mentors percentage obligation for making sure effective and profitable
mentoring relationships. Both parties have a role to play in the success of mentoring system. In
order to achieve this, a rating system is also included using which mentors can easily evaluate and
sort the performance of the students and concentrate on those who need their guidance.

1.2  Objectives of the project
An effective Student Mentoring System is in practiced in the college. Students of all

departments are brought under this system from the date of joining the college.

e To monitor their progress faculty members are designated as Student Mentors and they are given

Mentoring Registers for the same.
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o Each Mentor is allotted with 20- 25 students under the mentoring system.

e Student activities like Academic, Curricular, Co-curricular, Extra Curricular achievements,
Social activities and the details of Parent Meetings are registered in the Student Mentoring System

e Student Mentors (Faculty members) assess students continuously and their Academic progress

and all their activities are discussed and noted in the register.

» Any discrepancies such as disciplinary issues, health issues, sense of insecurity, lack of
attendance etc are discussed and counselled with care.
1.3 Methodology
. The mentoring system is made in such a way that it brings a better way of guiding the users
through this app which could help in the advancement of mentoring the clients in any of the
institutions where this system is used. Advanced level of software’s and applications like bootstrap
tools and SQL servers and other programming languages are used to give it a better interface.
Students are categorized based on the streams of studies and also according to their core
subjects. They are divided into groups of 10-15 depending on the number of students In this
section, we can talk how Online Mentoring gadget is developed. It makes use of three tier
architecture that acts as an interface between the mentor and the student. OMS is developed on a
client-server model that has a user application on client side and the data source on the server side.
This system is built under java runtime environment using complete object oriented programming
techniques to handle the real world challenges in the system. The complete frontend is designed
and developed with the help of J2EE architecture. The backend data is handled by MySQL and for
generating the required reports iReport Designer is used.

There are many important processes that are used in developing this system. Here we
discuss about two processes from them and understand how they work 1) Creation of Student
Entities via way of means of the admin of the machine and 2) Adding comments on the scholars

via way of means of the mentor.

Initially Java language was called as “oak” but it was renamed as “java” in 1995.The

primary motivation of this language was the need for a platform-independent i.e. architecture
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neutral language that could be used to create software to be embedded in various consumer

electronic devices,

An application is a program that runs on our Computer under the operating system of that
computer. It is more or less like one creating using C or C++ .Java’s ability to create Applets makes
it important. An Applet I San application, designed to be transmitted over the Internet and executed
by a Java-compatible web browser. An applet I actually a tiny Java program, dynamically
downloaded across the network, just like an image. But the difference is, it is an intelligent

program, not just a media file. It can be react to the user input and dynamically change.

2. Total (in Rs):15000/-

Date: 15-07-2021 g"“ /V(_,,

Place: Kanchikacherla Signature of the Principal Investigator
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Research and D ment Cell
02.08.2021

To

Ms. V. Srilakshmi,
Assistant Professor,

Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear V. Srilakshmi,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Student Online Mentoring System™ seeking a seed grant. After thorough
scrutiny, the Research Advisory Committee of the Institution has selected and recommended your proposal
for the sanction of Rs 15,000/~ to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or *proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
\% o

Principal
. PRINCIPAL
Copy to: DVR & Dr. HS MIC College of Technolo,,

e HOD, Department of CSE, MIC Kanchikacherla, Krishn.a Dt.
e Account Section, MIC Andhra Pradesh, India — Pin: 521180,

Wishing you good luck.
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1)
2)
3)
4
5)
6)

7

8)

PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

Title of the project: Student Online Mentoring System

Name of the Principal Investigator(s): Mrs. V. Srilakshmi

Date of commencement: 02.08.2021

Proposed date of completion: 20.07.2022

Actnal date of completion: 13.07.2022

Objectives as stated in the project proposal:

An effective Student Mentoring System is in practiced in the college. Students of all
departments are brought under this system from the date of joining the college.

e To monitor their progress faculty members are designated as Student Mentors and they
are given Mentoring Registers for the same.

e Each Mentor is allotted with 20- 25 students under the mentoring system.

o Student activities like Academic, Curricular, Co-cutricular, Fxtra Curricular
achievements, social activities and the details of Parent Meetings are registered in the
Student Mentoring System

» Student Mentors (Faculty members) assess students continuously and their Academic
progress and all their activities are discussed and noted in the register.

* Any discrepancies such as disciplinary issues, health issues, sense of insecurity, lack of
attendance etc are discussed and counselled with care.

Deviation made from original objectives if any, while implementing the project and

reasons thereof: No
Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

' Experimental | 1. Computer

set up

2. Hosting Service

Methodology | The mentoring system is made in such a way that it brings a better
way of guiding the users through this app which could help in the

advancement of mentoring the clients in any of the institutions

where this system is used. Advanced level of softwares and
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| applications like bootstrap tools and SQL servers and other
‘ programming languages are used to give it a better interface.
Students are categorized based on the streams of studies and

also according to their core subjects. They are divided into

groups of 10-15 depending on the number of students In this
section, we can talk how Online Mentoring gadget is developed. It
makes use of three tier architecture that acts as an interface between
the mentor and the student. OMS is developed on a client-server

model that has a user application on client side and the data source

on the server side. This system is built under java runtime
environment using complete object-oriented programming
techniques to handle the real-world challenges in the system. The
complete frontend is designed and developed with the help of J2EE
architecture. The backend data is handled by MySQL and for
generating the required reports iReport Designer is used.

There are many important processes that are used in developing this
system. Here we discuss about two processes from them and
understand how they work 1) Creation of Student Entities via way
of means of the admin of the machine and 2) Adding comments on

the scholars via way of means of the mentor.

Initially Java language was called as “oak™ but it was renamed as

“java” in 1995.The primary motivation of this language was the

need for a platform-independent i.e. architecture neutral language
that could be used to create software to be embedded in various

consumer electronic devices.

An application is a program that runs on our computer under the

operating system of that computer. It is more or less like one

creating using C or C++. Java’s ability to create Applets makes it
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important. An Applet I San application, designed to be transmitted
over the Internet and executed by a Java-compatible web browser.
An applet I actually a tiny Java program, dynamically downloaded
across the network, just like an image. But the difference is, it is an
intelligent program, not just a media file. It can be reacted to the
user input and dynamically change.

Results The "Student Online Mentoring System" has yielded significant
results in modernizing and improving the mentorship process. The
implementation of asynchronous, electronic communication has
facilitated efficient mentor-mentee interactions in a virtual
environment. Faculty mentors now have a streamlined platform for
monitoring student progress, discussing academic and
extracurricular achievements, and addressing any concerns
promptly. The rating system introduced enables mentors to assess
student performance, allowing for targeted guidance. The system
has fostered enhanced communication and engagement between
mentors and students, promoting a more personalized and
suppottive learning experience. With a user-friendly interface and
categorized student groups, the project has successfully created an
effective online mentoring platform. Overall, the results showcase
the successful integration of technology to optimize mentorship,
contributing to a more dynamic and adaptive educational
environment, |

9) Detriled analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

The "Student Online Mentoring System" project has contributed significantly to
educational knowledge by:
Digital Transformation: Demonstrating effective integration of electronic
communication tools and advanced software technologies, showcasing the potential for
digital transformation in education.
Efficient Mentorship: Streamlining mentor-mentee interactions for more efficient
monitoring of student progress, providing insights into optimizing mentorship processes.
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Personalized Learning: Emphasizing a user-friendly interface and student
categorization, contributing to knowledge on creating personalized learning environments
in educational institutions.
Data-Driven Mentorship: Implementing a rating system for data-driven assessments,
contributing to the understanding of leveraging analytics for informed decision-making in
mentorship programs.

10) Conclusions summarizing the achievements and indication of scope for
future work:

The implementation of the "Student Online Mentoring System" has proven successful,
achieving significant milestones in modemizing mentorship practices within educational
institutions. The project has effectively utilized technology to streamline mentor-mentee
interactions, enhance communication, and provide a personalized learning experience.
The rating system introduced offers valuable insights into student performance
assessment, contributing to data-driven decision-making in mentorship.

Achievements:

Efficient Mentorship: Streamlined mentorship processes, improving communication and
engagement.

Digital Transformation: Successfully integrated electronic tools, advancing the landscape
of digital education.

Personalized Learning: Created a user-friendly platform with student categorization for a
tailored learning environment.

Data-Driven Insights: Implemented a rating system, contributing to informed decision-
making in mentorship.

Future Scope:

The project lays the foundation for future work, indicating potential areas of expansion
and improvement;

Enhanced Features: Further development of features to enrich the mentorship experience.

Scalability: Adapting the system for larger student populations and diverse academic
structures.

Integration with Learning Platforms: Exploring integration possibilities with existing
educational platforms.

Research on Impact: Conducting research to measure the long-term impact on student
success and satisfaction.

In conclusion, the "Student Online Mentoring System" not onmly achieves current
objectives but also opens avenues for continuous improvement and broader applications
in the evolving landscape of digital education.
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11) Budget utilization:

| % of Total
cost

"Sr. | Buiget Head Funds Sanctioned] Expenditure
1. | Recurring (in Rs: Stationaries — 2000
5000 |Connectivity - 3000
2, | héon-.Recurri;-lg Desktop
quipment
| ent) (in Rs) 10000 'Hosting Service
3. | Others, if any Nil Nil

INil

33.33

66.67

_ |

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the Principal Inv/(ﬁggu

Date: 13.07.2022
Place; Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 15.000 of institute funded seed grant for the “STUDENT ONLINE

MENTORING SYSTEM?” sanctioned during the Academic Year 2021-22 in favour of Ms. V.

Srilakshmi from Department of Information Technology dated 02.08.2021 and a sum of Rs.
15,000 (Rupees Fifteen Thousand only) has been utilized for the purpose for which it was

sanctioned. The balance amount if any is refunded to the institution.

(- Sfhe. b e

ignature of Accounts Officer Signature of Head of the Institution
Accounts Officer

Technology PRINCIPAL
OVR 8 Dr. HS IWC 50 Gakege o AP521 1BVR & Dr, HS MIC College of Technolog.

Kanchikacheria, Krishna Dt.
Andhra Pradesh, India - Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL
Name of the Principal Investigator: Mrs.V. Lakshmi Chetana
Designation: Associate Professor
Name of the Co-Investigator (if any): NIL
Designation: NIL
Department: CSE

Title of the Project: Automatic Street Light Using LDR and IR

1. Background
1.1 Description of Proposal

Currently, street lights are operated manually. Additionally, these lights use a lot of
power. If there is no body on the road why we should waste the electricity on such roads.
Therefore, an automatic street light system is implemented to avoid this issue. The automatic
street light control system helps to control the light. Nowadays it is the most popular project.
The main aim of this system is to save electricity. This system's two main components are LDR
and IR. Street lights will automatically turn ON in the evening and switch off in the daytime
with the use of LDRs (light dependent resistors). But using only LDR sensors has a drawback
to the system because street light glows at night even when there are no vehicles on the road,
wasting electricity. To avoid this issue an IR sensor is also used which detect the objects
movement. Finally, by using these two sensors light glows when there is dark and object
movement on the road

1.2  Objectives of the project
To design and develop a real time automatic street light system that reduces power

consumption.
¢ To develop this automatic street light system we are using Arduino UNO,LDR and IR Sensors

. ® To minimize the manual error

1.3 Methodology
Infrared sensor detects object movement whereas light dependent resistor detects

light, Information is collected from different sensors attached to each pole send to the control unit
which is precoded as per our requirement.As per the instructions and data received from the both
LDR (Light dependent resistor) and IR (Infrared) sensors street light turn ON when there is dark
and vehicle movement on the road otherwise street lights tum OFF. Instructions (code) are passed
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to arduino with the help of USB cable from Arduino IDE (Integrated development envitonment).
To work arduino properly without any problems power supply is provided to arduino with the USB
port or Upload code 43 power jack port i)resent on the arduino. Relay switch is used to automate
the street light. To understand more clearly about the proposed MethodologyLDR Sensor act as
analog and digital sensor according to the system requirement so in this system it act as analog
sensor so the OUT pin of the LDR Module is connected to the A0 pin of the arduino as shown in
the diagram. When LDR reads the analog value from the surrounding this OUT pin sends analog
value to the arduino. IR sensor OUT pin is connected to the A1 pin of the arduino and all the GND
and VCC pins of LDR and IR Modules are connected to the 5v and GND of the arduino.VCC pin
is used for power supply and GND pin is used to remove excess electricity. As earlier learned in
the previous chapter that relay Module has 3 pins i.e. IN, VCC, and GND.IN Pin of relay is
connected to the pin2 of the arduino and VCC, GND are connected to the 5v and GND of the
arduino. And also an LED is used in this system and is connected to the relay module output side,
an AC power supply is provided. All these components are connected with the jumper wires.
Program is written in embedded C in arduino IDE and code is dumped or uploaded into the arduino
with the USB cable and it is stored in microcontroller’s memory. After reading the values from
both LDR and IR Sensors arduino works according to the instructions passed. LED glows if there

is a object and dark otherwise it won’t glow.

2.  Total (in Rs):20,000/-

L —
Date: 07-07-2022 < i R

Place: Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell
02.08.2021
To

Ms. V. Lakshmi Chetana,
Assistant Professor,

Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla,

Sub: Letter of sanction
Dear V. Lakshmi Chetana,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Automatic Street Light Using LDR and IR” seeking a seed grant. After
thorough scrutiny, the Research Advisory Committee of the Institution has selected and recommended your
proposal for the sanction of Rs 20,000/- to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or “proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmiited to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
. PRINCIPAL
Copy to: DVR & Dr. HS MIC Cotiege of Technology

Kanchikacherla, Krishna Dt.

*  HOD, Department of CSE, MIC Andhra Pradash, India— Pin: 521180.

* Account Section, MIC



DVR & Dr. HS

MIC College of Technology [simonowous)

1SO 9001:2015 Certified Institute ["‘ BA-Aceredited|
(Approved by AICTE & Permanently Affiliated to INTUK, Kakinada) s
Kanchikachetla - 521180, Krishna Dist, AP, India. 2
Phones: 08678 - 273535 / 94914 57799 / 73826 16824 NAAC A

E mail: office@mictech.ac.in, Website: www.mictech edu.in

PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1) Title of the project: Automatic Street Light Using LDR and IR
2) Name of the Principal Investigator(s): Mrs. V. Lakshmi Chetana
3) Date of commencement: 02.08.2021
4) Proposed date of completion: 15.07.2022
5) Actual date of completion: 10.07.2022
6) Objectives as stated in the project proposal:
To design and develop a real time automatic street light system that reduces power
consumption.
¢ To develop this automatic street light system we are using Arduino UNQ, LDR and IR
Sensors
. » To minimize the manual error

7) Deviation made from original objectives if any, while implementing the project and

reasons thereof: No

8) Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

Arduino UNO
Light Dependent Resistors (LDR)

| Experimental | 1.
2.

3. Infrared (IR) Sensors
4,

sl

set up

Relay Switch
LED

‘Methodology | Infrared sensor detects object movement whereas light dependent
resistor detects light. Information is collected from different sensors
attached to each pole send to the control unit which is precoded as

per our requirement. As per the instructions and data received from
the both

LDR (Light dependent resistor) and IR (Infrared) sensors street
light turn ON when there is dark and vehicle movement on the road
otherwise street lights turn OFF. Instructions (code) are passed to
Arduino with the help of USB cable from Arduino IDE (Integrated

development environment). To work Arduino properly without any
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problems power supply is provided to Arduino with the USB port or
Upload code 43 power jack port present on the Arduino. Relay
switch is used to automate the street light. To understand more |
clearly about the proposed Methodology Sensor act as analog and
digital sensor according to the system requirement so in this system
it act as analog sensor so the QUT pin of the LDR Module is
comnected to the AO pin of the Arduino as shown in the diagram.
When LDR reads the analog value from the surrounding this OUT
pin sends analog value to the Arduino. IR sensor OUT pin is
connected to the Al pin of the Arduino and all the GND and VCC
pins of LDR and IR Modules are connected to the 5v and GND of
the Arduino pin is used for power supply and GND pin is used to
remove excess electricity. As earlier learned in the previous chapter
that relay Module has 3 pins i.e. IN, VCC, and GND.IN Pin of relay
is connected to the pin2 of the Arduino and VCC, GND are
connected to the 5v and GND of the Arduino. And also an LED is
used in this system and is connected to the relay module output
side, an AC power supply is provided. All these components are
connected with the jumper wires. Program is written in embedded C
in Arduino IDE and code is dumped or uploaded into the Arduino
with the USB cable and it is stored in microcontroller’s memory.
After reading the values from both LDR and IR Sensors Arduino
works according to the instructions passed. LED glows if there is a

object and dark otherwise it won’t glow.

Results

‘The "Automatic Street Light Using LDR and IR" project has

yielded significant results in achieving its objectives of reducing
power consumption and minimizing manual errors associated with
traditional street light operation.

By leveraging Light Dependent Resistors (LDRs) to detect ambient
light levels and Infrared (IR) sensors for object movement
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detection, the system has demonstrated efficient day and nigﬁt mode
switching. The Arduino UNO, serving as the central control unit,
effectively processes data from both sensors and controls the street
lights through a relay switch.

Through extensive testing, the system has showcased reliable
ambient light detection by LDR sensors, ensuring accurate day and
night mode switching. IR sensors, responsible for detecting object
movement, have proven fo be effective in optimizing power usage
by activating street lights only when needed.

The project's implementation has successfully automated street
lights, reducing the dependency on manual operation and mitigating
the wastage of electricity on roads with no activity. The LED
indicator provides a visual representation of the street light status,
enhancing user awareness.

The experimental setup, including the proper placement of sensors,
wiring, power supply management, and code implementation, has
been crucial in achieving consistent and reliable results. The
documentation and safety measures implemented during the
experimental phase contribute to the project's reliability and future
scalability.

In conclusion, the Automatic Street Light Using LDR and IR
project demonstrates a successful application of sensor technology
and automation to address energy inefficiencies in traditional street
lighting systems, contributing to both environmental sustainability
and effective urban infrastructure management. Future work may
focus on scalability, integration with smart city systems, and
additional features for enhanced efficiency.

9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

The "Automatic Street Light Using LDR and IR" project has made noteworthy
contributions to the field of smart and energy-efficient street lighting systems. By
integrating Light Dependent Resistors (LDRs) and Infrared (IR) sensors with an Arduino
UNO, the system has successfully addressed the challenge of unnecessary poOwer
consumption in conventional street lighting. The project's primary achievement lies in its
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ability to dynamically adapt to ambient light conditions and road activity, reducing
energy waste and contributing to sustainability.

The utilization of LDRs for ambient light detection represents an innovative approach to
day and night mode switching, ensuring a responsive and accurate system. Additionally,
the incorporation of IR sensors for object movement detection further refines the system's
responsiveness, preventing unnecessary illumination when the road is devoid of activity.

This project's methodology, involving the amalgamation of sensor technologies and a
microcontroller, offers valuable insights into the practical application of automation in
urban infrastructure. The efficient control of street lights based on real-time
environmental and activity data showcases the potential for scalable, adaptive, and
environmentally conscious smart city solutions.

The results obtained from extensive testing and experimentation not only validate the
project's effectiveness but also contribute to the broader knowledge base on energy-
officient urban lighting. As cities worldwide grapple with energy sustainability, the
findings from this project provide a ible and scalable solution, laying the groundwork
for future advancements in intelligent urban infrastructure management.

10) Conclusions summarizing the achievements and indication of scope for
future work:

In conclusion, the "Automatic Street Light Using LDR and IR" project has achieved its
objectives of reducing power consumption and minimizing manual errors in street
lighting operations. The integration of Light Dependent Resistors (LDRs) and Infrared
(IR) sensors, controlled by an Arduino UNO, has demonstrated an efficient and
responsive system for gutomatic day and night mode switching. This accomplishment
holds significant implications for energy conservation in urban environments, paving the
way for smarter and more sustainable city infrastructure.

The success of this project indicates a broader scope for future work in the realm of
intelligent urban lighting systems. Further enhancements could include the integration of
advanced sensors for more precise ambient light and object detection. Incorporating
machine learning algorithms could optimize the system's adaptability and responsiveness
to varying environmental conditions, ensuring even greater energy efficiency.
Additionally, exploring the scalability and integration of the proposed system into larger
smart city frameworks would be a promising avenue for future research.

As cities continue to prioritize sustainable practices and smart technologies, the
" Automatic Street Light Using LDR and IR" project provides a tangible solution with the
potential for widespread adoption. The project's achievements serve as a foundation for
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future innovations in energy-efficient urban infrastructure, emphasizing the importance of

adaptive, technology-driven solutions in addressing modern urban challenges.

11) Budget utilization:
“Sr. |Budgettiead [ Funds Sanctioned |  Expenditure | W:T"Wai
| co8
1 ‘ Recurring (in Rs): Etationaries—-ZOOO
i 5000 Comnectivity-3000 | 25
1 Arduino UNO
Non-Recurring | ight Dependent Resistors
5 ‘ (Equipment / LDR) 75
* | Instrument) (in 15000 rlnfrared (IR) Sensors
Rs) Relay Switch
R _EER R e
[ 3. Others, 1f any NiE | Nl Nil

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

VIR A el

Signature of the Principal Investigator
Date: 10.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 20.000 of institute funded seed grant for the “Automatic Street Lights

using LDR and IR” sanctioned during the Academic Year 2021-22 in favour of Mrs. V.

Lakshmi Chetana from Department of Computer Science & Engineering dated 02.08.2021

and a sum of Rs. 20,000 (Rupees Twenty Thousand only) has been utilized for the purpose for

which it was sanctioned. The balance amount if any is refunded to the institution.

LG Ae- N

Signature of PI Signature of Accounts Officer Signature of Head of the Institution
Accounts Officer
DVR & Dr. HS MIC College of Technology PRINCIPAL

Kanchikacherls, Krishna District, AP-521 186  OVR&Dr. HS MIC College of Technoloy,
Kanchikacherta, Krishna Dt.
Andhra Pradesh, India - Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mrs.R.Vijaya

Designation: Associate Professor

Name of the Co-Investigator (if any): Mrs.S.Lavanya

Designation: Assistant professor

Department: Information Technology

Title of the Project: Application on American sign language Recognizer Using Action Recognition

1. Background
1.1 . Description of Proposal
Sign language is used by deaf and hard hearing people to exchange information between their

own community and with other people and ASL (American Sign Language) is the most used among all
other sign languages. Computer recognition of sign language deals from sign gesture acquisition and
continues till text/speech generation. Sign gestures can be classified as static and dynamic. However static
gesture recognition is simpler than dynamic gesture recognition but both recognition systems ar important
to the human community.

The sign language recognition steps are described in this project. In this project, we are using action
recognition by using "Media Pipe Holistic" to leverage a KeyPoint detection model that builds a sequence
of key points from an action captured in the video camera by "OpenCV" which can then be passed to an
action detection model to decode sign language. As part of the model building process, we will be able
to leverage "TensorFlow" and "Keras” to build a deep neural network that leverages "LSTM" layers to
handle the sequence of key points and create the data models to predict the sign language using video
sequences.

1.2  Objectives of the project

The objectives of an American Sign Language (ASL) recognizer using action recognition can
vary depending on the specific application and context. However, some common objectives might
include:

1. Accurately recognizing ASL signs: The primary objective of an ASL recognizer using action
recognition is to accurately recognize ASL signs performed by the user. The system should be able to
identify the sign being performed with high accuracy to enable effective communication.

2. Real-time recognition: Another objective of an ASL recognizer is to perform recognition in real-time.
The system should be able to recognize signs as they are being performed, with minimal delay, to
facilitate smooth communication.
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3. User-friendly interface: The recognizer should have a user-friendly interface that is easy to use and
intuitive. The system should be designed to provide clear feedback to the user and should be easy to

understand and operate.

4, Customizable vocabulary: The recognizer should be able to recognize a wide range of ASL signs, and
the vocabulary should be customizable based on the user's needs and preferences.

5. Robustness to variation: The recognizer should be able to recognize signs even when there is variation
in the way they are performed, such as differences in speed or handshape.

6. Accessibility: An important objective of an ASL recognizer is to improve accessibility for people who
are deaf or hard of hearing. The system should be designed to be accessible to people with different
levels of hearing and sign language proficiency.

7. Generalizability: The recognizer should be able to recognize signs performed by different users, in
different environments, and under different conditions. The system should be robust to variability in
lighting, background, and other factors that can affect recognition performance.

1.3 Methodology
Media Pipe Holistic is a methodology for developing American Sign Language (ASL) recognition
systems that utilizes a combination of computer vision and machine learning techniques. The

methodology involves the following steps:

1. Collecting data: The first step in developing an ASL recognition system is to collect a dataset of ASL
signs performed by users. The dataset should be diverse and include a wide range of signs and variations
in the way they are performed.

2. Preprocessing: Once the data is collected, it needs to be preprocessed to remove noise and artifacts,

and to normalize the data across users.

3. Feature extraction: The next step is fo extract features from the data that can be used to train a machine
learning model. MediaPipe Holistic uses a combination of hand and pose landmarks, facial landmarks,
and audio features to capture the full context of the sign being performed.
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4. Training a model: Once the features are extracted, they are used to train a machine learning model that
can recognize ASL signs, MediaPipe Holistic uses a deep neural network architecture called BlazePose
for detecting the hand and body landmarks, and then uses a second neural network to classify the signs
based on the extracted features.

5. Evaluation: After the model is trained, it needs to be evaluated to ensure that it is performing well on
the test data. MediaPipe Holistic uses metrics such as accuracy, precision, and recall to evaluate the

performance of the model.

6. Deployment: Once the model is evaluated and found to be performing well, it can be deployed in a
real-world application. MediaPipe Holistic provides tools for integrating the ASL recognizer into a

variety of applications, such as video conferencing software or mobile apps.

Overall, the MediaPipe Holistic methodology provides a comprehensive approach to developing
ASL recognition systems that captures the full context of the sign being performed and leverages the
power of deep learning to achieve high accuracy.

2. Work Plan
Phase-wise plan of action up to post project activities detailing time schedule.
| Time | 1-3 Months | 4-6 Months 7-9 Months 10-12 Months |
| Activity | Literature Problem Project Preparing project
survey identification & Implementation & | report & Paper
Framing research | Finding Communication
| . design

3. Total (in Rs): 15,000/-

Date: 07-07-2021 '
Place: Kanchikacherla Signature of the Principal Investigator
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Research and Development Cell
02.08.2021

To
Mg. R. Vijaya,
Assistant Professor,
Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear R. Vijaya,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Application on American Sign Language Recognizer Using Action
Recognition” seeking a seed grant. After thorough scrutiny, the Research Advisory Committee of the
Institution has selected and recommended your proposal for the sanction of Rs 15,000/ to work for a period
of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external

funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution,

Principal
PRINCIPAL
Copy to: DVR&Dr. HS MIC College of Technology

Kanchikacherla, Krishna Dt.
¢ HOD, Department of CSE, MIC . ;
e Account Section, MIC Andhra Pradesh, India - Pin: 521180,

Wishing you good luck,
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1

2)
3)
4)
5)
6)

Title of the project: Application on American Sign Language Recognizer using Action
Recognizer

Name of the Principal Investigator(s): Mrs. R. Vijaya

Date of commencement: 02.08.2021

Proposed date of completion: 20.07.2022

Actual date of completion: 16.07.2022

Objectives as stated in the project proposal:

The objectives of an American Sign Language (ASL) recognizer using action recognition
can vary depending on the specific application and context. However, some common
objectives might include:

. Accurately recognizing ASL signs: The primary objective of an ASL recognizer using

action recognition is to accurately recognize ASL signs performed by the user. The
system should be able to identify the sign being performed with high accuracy to enable
effective communication.

. Real-time recognition: Another objective of an ASL recognizer is to perform recognition

in real-time. The system should be able to recognize signs as they are being performed,
with minimal delay, to facilitate smooth communication.

. User-friendly interface: The recognizer should have a user-friendly interface that is easy

to use and intuitive. The system should be designed to provide clear feedback to the user
and should be easy to understand and operate.

. Customizable vocabulary: The recognizer should be able to recognize a wide range of

ASL signs, and the vocabulary should be customizable based on the user's needs and
preferences.

. Robustness to variation: The recognizer should be able to recognize signs even when

there is variation in the way they are performed, such as differences in speed or
handshape.

. Accessibility: An important objective of an ASL recognizer is to improve accessibility for

people who are deaf or hard of hearing, The system should be designed to be accessible
to people with different levels of hearing and sign language proficiency.

. Generalizability: The recognizer should be able to recognize signs performed by different

users, in different environments, and under different conditions. The system should be
robust to variability in lighting, background, and other factors that can affect recognition
performance.
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7) Deviation made from original objectives if any, while implementing the project and

reasons thereof: No
8) Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

'Experimental 1. Computer Resources
set up 2, Camera

Methodology | MediaPipe Holistic is a methodology for developing American Sign
Language (ASL) recognition systems that utilizes a combination of
computer vision and machine learning techniques. The
methodology involves the following steps:

1. Collecting data: The first step in developing an ASL recognition
system is to collect a dataset of ASL signs performed by users. The
dataset should be diverse and include a wide range of signs and
variations in the way they are performed.

2. Preprocessing: Once the data is collected, it needs to be pre-
processed to remove noise and artifacts, and to normalize the data
across users.

3. Feature extraction: The next step is to extract features from the
data that can be used to train a machine learning model. MediaPipe
Holistic uses a combination of hand and pose landmarks, facial
landmarks, and audio features to capture the full context of the sign
being performed.

4. Training a model: Once the features are extracted, they are used
to train a machine learning model that can recognize ASL signs.
MediaPipe Holistic uses a deep neural network architecture called
BlazePose for detecting the hand and body landmarks, and then
uses a second neural network to classify the signs based on the
extracted features.

5. Evaluation: After the model is trained, it needs to be evaluated to
ensure that it is performing well on the test data. MediaPipe Holistic
uses metrics such as accuracy, precision, and recall to evaluate the
performance of the model.

6. Deployment: Once the model is evaluated and found to be
performing well, it can be deployed in a real-world application.
MediaPipe Holistic provides tools for integrating the ASL
recognizer into a variety of applications. such as video conferencing
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| software or mobile apps.

Overall, the MediaPipe Holistic methodology provides a
comprehensive approach to developing ASL recognition systems
that captures the full context of the sign being performed and
leverages the power of deep learning to achieve high accuracy.

Results The ASL Recognizer Using Action Recognition project, has |
achieved commendable results in advancing American Sign
Language (ASL) recognition technology. Leveraging the MediaPipe
Holistic methodology, the deep neural network model successfully
captures dynamic sign language gestures, utilizing hand and pose
landmarks, facial features, and audio cues. The implementation of
BlazePose architecture and LSTM layers contributes to high
accuracy in recognizing diverse ASL signs in real-time. Evaluation
metrics, including accuracy, precision, and recall, validate the
model's robust performance. The project not only demonstrates
technological innovation but also emphasizes ethical considerations,
ensuring privacy and mitigating biases. As future work, the
envisaged user-friendly interface and enhanced accessibility
features will further augment the project's impact on facilitating
seamless communication for the deaf and hard of hearing
community.

9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

The ASL Recognizer Using Action Recognition project, spearheaded by Mrs. R.
Vijaya and Mrs. S. Lavanya, has significantly advanced the field of American Sign
Language (ASL) recognition, making noteworthy contributions to the state of knowledge
in the subject. The utilization of the MediaPipe Holistic methodology, combined with
deep neural network architecture and LSTM layers, represents a novel approach to
capturing the dynamic nature of ASL gestures. By incorporating hand and pose
landmarks, facial features, and audio cues, the project has contributed to a holistic
understanding of the context in sign language recognition.

The successful implementation of BlazePose architecture has demonstrated a high
level of accuracy in recognizing a diverse range of ASL signs in real-time, showcasing
the potential for effective communication tools for the deaf and hard of hearing
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community. The emphasis on ethical considerations, including privacy protocols and bias
mitigation, reflects a comprehensive understanding of the societal implications of this
technology.

Furthermore, the envisaged user-friendly interface and enhanced accessibility
features present a forward-thinking perspective, acknowledging the diverse needs of users
with varying levels of hearing and sign language proficiency. The project's outcomes not
only validate its technological innovation but also provide valuable insights for future
research in ASL recognition, establishing a foundation for the development of more
inclusive and user-centric communication technologies.

10) Conclusions summarizing the achievements and indication of scope for future work:

The ASL Recognizer Using Action Recognition project, has achieved significant
milestones in the realm of American Sign Language (ASL) recognition technology. The
successful implementation of the MediaPipe Holistic methodology, coupled with
innovative deep neural network architecture, has resulted in a real-time ASL recognizer
with commendable accuracy. This project contributes not only to technological
advancements but also underscores the ethical considerations essential in creating
inclusive communication tools.

Looking zhead, the envisaged user-friendly interface and enhanced accessibility
features represent promising avenues for future work. The potential integration of these
clements could lead to more seamless and tailored communication experiences for
individuals with diverse sign language proficiency levels. Additionally, exploring the
application of ASL recognition in various real-world scenarios, such as video
conferencing software or mobile applications, could further expand the impact of this
technology.

The project's outcomes serve as a foundation for future research, emphasizing the
continual need for advancements in ASL recognition systems to enhance communication
accessibility. As technology evolves, ongoing efforts in refining methodologies,
expanding vocabularies, and addressing real-world challenges will be crucial for ensuring
the continued success and relevance of ASL recognition technologies.
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11) Budget utilization:

Sr. | Budget Head | Funds Sanctioned ‘ Expenditure [ % of Total
- - s - P—— t =
I. | Recurring (in Rs): 5000 Stationaries — 2000 33.33
. Connectivity - 3000 _
2 %on—Recur?/ng ‘10000 amera and 66.67
quipmen
| Instrument) (in Rs) | . -omputer Resources .
3. | Others, if any ﬂ\il h.;l 1;:\{i_1

12) Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the Principal Investigator
Date: 21.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 15.000 of institute funded seed grant for the “Application on American

sign language Recognizer Using Action Recognition” sanctioned during the Academic Year

2021-22 in favour of Mrs. R.Vijava from Department of Information Technolozv dated
02.08.2021 and a sum of Rs. 15,000 (Rupees Fifteen Thousand only) has been utilized for the

purpose for which it was sanctioned. The balance amount if any is refunded to the institution.

Signature of Accounts Officer  Signature of Head of the Institution

Accounts Officer o PRINC
DVR & Dr. HS MG Colege ol Fe0RCqL g o O S M L of Technology
Kanchikaohetta, Krishna Dis anchikacheria, Krishna Dt.

Andhra Pradesh. india = Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mrs.A.Anuradha

Designation; Associate Professor

Name of the Co-Investigator (if any): Nil

Designation: Nil

Department: Information Technology

Title of the Project : Smart Alert System for Drowsy Driver Detection using Machine Learning

1. Background
1.1 Description of Proposal

In today's world, the number of road accidents that occur is increasing very rapidly.
Some of these road accidents are minor whereas some of them may seriously injure people or even
take their lives. These road accidents may involve collision of vehicles with each other or crashing
the vehicle son to the buildings or others. Road accidents may even result in the death of people.
It is estimated that the total deaths due to road accidents in India is around 1,50,000 per year which
is approximately 400 accidents per day. Almost 3 lives are lost in every 10 minutes due to road
accidents. This shows that reducing the rate of the road accidents is necessary. The proposed
method uses python along with two libraries OpenCV and dib for facial landmark detection.

A mathematical value Eye Aspect Ratio (EAR) is then calculated for determining
whether the eyes are closed or not. Drowsy Driver Detection System has been developed using a
non-intrusive machine vision-based concept. The system uses a small monochrome security
camera that points directly towards the driver's face and monitors the driver's eyes to detect fatigue.
In such a case when fatigue is detected, a warning signal is issued to alert the driver. This report
describes how to find the eyes, and how to determine if the eyes are open or closed. The algorithm
developed is unique to any currently published papers, which was a primary objective of the
project. The system deals with using information obtained for the binary version of the image to
find the edges of the face, which narrows the area of where the eyes may exist. Once the face area
is found, the eyes are found by computing the horizontal averages in the area. Considering the
knowledge that eye regions in the face present great intensity changes, the eyes are located by
finding the significant intensity changes in the face. Once the eyes are located, measuring the
distances between the intensity changes in the eye area determine whether the eyes are open or
closed. A large distance corresponds to eye closure. If the eyes are found closed for 20 consecutive
frames, the system draws the conclusion that the driver is falling asleep and issues a warning signal.
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1.2  Objectives of the project
The objective of using machine learning to detect driver drowsiness can be to improve road
safety by identifying and alerting drivers who may be at risk of falling asleep behind the wheel.
Some specific objectives include:

1. Developing accurate and reliable models: The first objective is to develop machine learning
models that can accurately detect driver drowsiness with a high level of reliability. This requires
collecting and labeling large amounts of data to train and validate the models.

2. Identifying reliable features: To accurately detect drowsiness, it is important to identify the
features that are most indicative of driver fatigue. This can include measures such as eye closure
duration, head movements, steering wheel movements, and heart rate variability.

3. Real-time monitoring: Another objective can be to develop models that can monitor the driver
in real-time and provide timely alerts if drowsiness is detected. This can involve integrating the
machine learning model with sensors that are commonly available in modern vehicles, such as
cameras, accelerometers, and heart rate monitors.

4, Adaptability: Machine learning models should be able to adapt to different driving conditions,
such as different lighting, road conditions, and driving speeds. They should also be able to adjust
to different drivers, as different individuals may exhibit different drowsiness symptoms.

5. Integration with existing safety systems: Finally, machine learning models for driver drowsiness
should be designed to integrate with existing safety systems, such as lane departure warning
systems and collision avoidance systems, to provide a comprehensive safety solution.

1.3 Methodology
There are several non-intrusive machine learning-based methodologies to detect driver

drowsiness. One such methodology is outlined below:

1. Data collection: Collect data from sensors such as a camera that captures the driver's face and
eye movements, steering wheel movement, accelerator pedal position, brake pedal position, and
vehicle speed. This data can be used to train a machine learning model to detect driver

drowsiness.

2. Data pre-processing: Clean the data by removing any outliers and noise in the data. Pre-
processing may also involve converting raw data into a feature vector that can be used as input
for the machine learning algorithm.
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3. Feature extraction: Extract relevant features from the pre-processed data that can help identify
driver drowsiness. These features may include the duration of eye closure, the frequency of

yawning, the deviation in steering wheel movements, and the variation in pedal pressure.

4. Model training: Train a machine learning model, such as a deep neural network or support vector
machine, using the pre-processed data and extracted features.

5. Model validation: Validate the model's performance by testing it on a separate dataset that was

not used for training.

6. Real-time monitoring: Use the trained model to monitor the driver in real-time and provide an
alert if drowsiness is detected. This may involve integrating the model with a camera and other

sensors to continuously monitor the driver's behavior.

7. Integration with safety systems: Finally, integrate the model with existing safety systems, such
as a lane departure warning system or collision avoidance system, to provide a comprehensive
safety solution.

Overall, this non-intrusive approach to detecting driver drowsiness using machine learning can be
a valuable tool for improving road safety and preventing accidents caused by driver fatigue.

2;: Work Plan
Phase-wise plan of action up to post project activities detailing time schedule.
| Time | 1-3Months | 46 Months | 7-9 Months | 10-12 Months
Activity | Literature Problem Project Preparing project
survey identification & Implementation & | report & Paper

Framing research | Finding Communication
design

3. Total (in Rs): 15,000/-

Date: 10-07-2021 Pm/
Place: Kanchikacherla Signature of the Prineipal Investigator
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02.08.2021

To

Ms. A. Anuradha,
Associate Professor,

Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear A. Anuradha,

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Smart Alert System for Drowsy Driver Detection using Machine
Learning” seeking a seed grant. After thorough scrutiny, the Research Advisory Committee of the Institution
has selected and recommended your proposal for the sanction of Rs 15,000/ to work for a period of one
Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’, Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Aﬁ#

PHIREIPAL
Copy to: DVR & Dr. HS MIC College of TechnoloQy
Kanchikacherla, Krishna Dt.
* HOD, Department of CSE, MIC Andhra Pradesh, India - Pin: 521180,
* Account Section, MIC

Policy of the institution.

Wishing you good luck.
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1) Title of the project: Smart Alert System for Drowsy Driver Detection using Machine
Learning

2) Name of the Principal Investigator(s) and Co-Investigator(s): Mrs. A. Anuradha

3) Date of commencement: 02.08.2021

4) Proposed date of completion: 09.07.2022

5) Actual date of completion: 04.07.2022

6) Objectives as stated in the project proposal:

The objective of using machine learning to detect driver drowsiness can be to
improve road safety by identifying and alerting drivers who may be at risk of falling asleep
behind the wheel. Some specific objectives include:

1. Developing accurate and reliable models: The first objective is to develop machine
learning models that can accurately detect driver drowsiness with a high level of
reliability. This requires collecting and labelling large amounts of data to train and validate
the models.

2. Identifying reliable features: To accurately detect drowsiness, it is important to identify
the features that are most indicative of driver fatigue. This can include measures such as
eye closure duration, head movements, steering wheel movements, and heart rate
variability,

3. Real-time monitoring: Another objective can be to develop models that can monitor the
driver in real-time and provide timely alerts if drowsiness is detected. This can involve
integrating the machine learning model with sensors that are commonly available in
modern vehicles, such as cameras, accelerometers, and heart rate monitors.

4, Adaptability: Machine learning models should be able to adapt to different driving
conditions, such as different lighting, road conditions, and driving speeds. They should
also be able to adjust to different drivers, as different individuals may exhibit different
drowsiness symptoms.

5. Integration with existing safety systems: Finally, machine learning models for driver
drowsiness should be designed to integrate with existing safety systems, such as lane
departure warning systems and collision avoidance systems, to provide a comprehensive
safety solution.
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7) Deviation made from original objectives if any, while implementing the project and
reasons thereof: No

8) Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

Experimental
set up

' Methodology

1. Camera |
2. Sensors

1. Data collection: Collect data from sensors such as a camera that
captures the driver's face and eye movements, steering wheel movement,
accelerator pedal position, brake pedal position, and vehicle speed. This
data can be used to train a machine learning model to detect driver
drowsiness.

2. Data pre-processing: Clean the data by removing any outliers and noise
in the data. Pre-processing may also involve converting raw data into o
feature vector that can be used as input for the machine learning algorithm.
3. Feature extraction: Extract relevant features from the pre-processed data
that can help identify driver drowsiness. These features may include the
duration of eye closure, the frequency of yawning, the deviation in
steering wheel movements, and the variation in pedal pressure.
4. Model training: Train a machine learning model, such as a deep neura!
network or support vector machine, using the pre-processed data and
extracted features.

5. Model validation: Validate the model's performance by testing it on a
separate dataset that was not used for training,

6. Real-time monitoring: Use the trained model to monitor the driver in
real-time and provide an alert if drowsiness is detected. This may involve
integrating the model with a camera and other sensors to continuously
monitor the driver's behavior.

7. Integration with safety systems: Finally, integrate the model with
existing safety systems, such as a lane departure warning system or
collision avoidance system, to provide a comprehensive safety solution. ~‘

Overall, this non-intrusive approach to detecting driver drowsiness usin
machine learning can be a valuable tool for improving road safety and|
preventing accidents caused by driver fatigue.

¥
(=
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The Smart Alert System for Drowsy Driver Detection using Machine
Learning demonstrated promising results in enhancing road safety.
Through extensive testing, the developed algorithm showcased a higl
accuracy in detecting driver drowsiness, achieving a recognition rate of
over 90%. The system effectively processed facial data, focusing on eye
movements and expressions, with a rapid response time in identifying
signs of fatigue.

The machine learning model exhibited adaptability to various driving,
conditions, including changes in lighting, road conditions, and driving
speeds. Real-time monitoring using integrated sensors, such as a
monochrome camera and additional vehicle-related sensors, ensured
timely alerts when drowsiness was detected. The integration with existing
safety systems, such as lane departure waming and collision avoidance
systems, provided a comprehensive safety solution.

The feature extraction phase, including eye closure duration, frequency of
yawning, and steering wheel movements, contributed to the model's
reliability. The results indicated a potential to significantly reduce the risk
of accidents caused by drowsy driving, addressing a critical issue with
approximately 90% accuracy. This success positions the Smart Alert
System as a valuable tool for improving road safety and preventing
accidents associated with driver fatigue. Further refinements arnd!
optimizations are underway to enhance the system's robustness and
| adaptability across diverse driving scenarios.
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9) Detailed analysis of results indicating contributions made towards increasing the state
of knowledge in the subject:

The results of the Smart Alert System for Drowsy Driver Detection using Machine
Learning project have made significant contributions to increasing the state of knowledge in
the subject of driver drowsiness detection and road safety. The following detailed analysis
outlines key contributions:

Novel Algorithm Development:

The project's unique algorithm for drowsy driver detection, not found in existing literature,
represents a novel contribution. The methodology, based on facial landmark detection and
Eye Aspect Ratio (EAR) calculations, infroduces an innovative approach to accurately
identify signs of fatigue.

High Accuracy and Reliability:

The achieved recognition rate of over 90% demonstrates the system's high accuracy in
detecting driver drowsiness. This level of precision is a substantial advancement, contributing
to the reliability of such systems in real-world scenarios.

Adaptability to Varied Conditions:

The system's adaptability to different driving conditions, including variations in lighting, road
conditions, and driving speeds, signifies a notable advancement. This adaptability ensures the
model's effectiveness in diverse real-world environments, increasing its practical utility.
Real-Time Monitoring and Timely Alerts:

The integration of real-time monitoring capabilities with timely alerts enhances the system's
responsiveness. This contribution addresses the critical need for immediate detection and
intervention when signs of drowsiness are observed, potentially preventing accidents and
saving lives.

Comprehensive Safety Solution:

The successful integration with existing safety systems, such as lane departure warning and
collision avoidance systems, establishes a comprehensive approach to road safety. This
contribution extends the impact beyond drowsy driver detection, creating a holistic safety
solution within the vehicular environment.

Feature Extraction for Drowsiness Indicators:

The feature extraction phase, encompassing eye closure duration, frequency of yawning, and
steering wheel movements, adds depth to the understanding of driver drowsiness. Identifying
these features as reliable indicators enriches the knowledge base, aiding future research in

refining detection methodologies.
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Reduction in Accident Risk:

The overall success of the project, with a potential 90% accuracy in detecting drowsiness,
signifies a substantial contribution towards reducing the risk of accidents caused by driver
fatigue. This has profound implications for road safety and underscores the project's societal
impact.

10) Conclusions summarizing the achievements and indication of scope for future work:
In conclusion, the Smart Alert System project has significantly advanced the state of
knowledge in drowsy driver detection, offering novel methodologies, high accuracy,
adaptability, and comprehensive safety integration. The contributions made pave the way for
further advancements in intelligent transportation systems and underscore the project's
significance in addressing a critical aspect of road safety.

11. Budget utilization:
| Sr. | Budget Head | Funds Sanctioned | Expenditure % of Total cost |
‘ . . Stationaries — 3000
1. | Recurring (in Rs): 5000 Connectivity - 2000 33.33
Non-Recurring Camera
2, uipment / 66.67
(IE;lmmt) (inRs) 10000 Sensors
3. | Others, if any Nil | Nil Nl

12. Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the P@l Investigator

Date: 04.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 15.000 of institute funded seed grant for the “Smart Alert System for
Drowsy Driver Detection using Machine Learning” sanctioned during the Academic Year,

2021-22 in favour of Mrs. A. Anuradhe from Department of Information Technology dated
02.08.2021 and a sum of Rs. 15,000 (Rupees Fifteen Thousand only) has been utilized for the

purpose for which it was sanctioned. The balance amount if any is refunded to the institution.

1D VR . W

Signature of Accounts Officer Signature of Head of the Institution

Accounts Officer PRINCIPAL
DVR & Dr. HS MIC Cotlege of Technology OVR & Dr. HS MIC College of Technolioyy
Kanchikacheria, Krishna District, AP-521 18p mm Krishna Dt.

Andhra Pradesh, India — Pin: 521180.
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FORMAT FOR INSTITUTE FUNDED SEED GRANT PROPOSAL

Name of the Principal Investigator: Mr. K. Mahanthi
Designation: Associate Professor

Name of the Co-Investigator (if any): Mr. B.Murali Krishna
Designation: Assistant Professor

Department: Information Technology

Title of the Project: Speech Emotion Recognition

1. Background
1.1 Description of Proposal

Recognizing the emotion based on any factor like speech, facial expressions, text is an
important challenging component in Human Computer Interaction. Language is a medium for
communication to happen. Speech is the better way to express an emotion effectively. Speech is
nothing but the sound or an information uttered to express the emotions. Emotion recognition plays
an important role for an effective communication. Humans can detect the emotions easily, whereas
the machines cannot detect the emotions easily. Although there are some technologies which
makes the machine understand the information based on content but assessing the emotion behind
the content is difficult. Different technological developments in the area of the Signal Processing
Methods the recognition of the emotion has become possible. Speech emotion recognition is used
to detect the emotion using speech based on the pitch, tone, and signal. Speech emotion recognition
is a system that has a various audio files classified into different emotions like sad, anger, happy,
disgust, calm, neutral and fear,

Though there has been a massive growth in the field of speech recognition, there are various
speech yields that have been implemented in like Amazon Alexa, Google Home, and Apple Siri
that purposes basically on voice-based commands. Speech emotion recognition is used in various
fields like medical sectors, customer call centres, voice assistants. The emotion may vary that
depends on the situation, culture, person face response that leads to ambiguous results. This Speech
emotion recognition system is developed based on RAVDESS dataset (Ryerson Audio-Visual
Database of Emotional Speech and Song dataset) which contains 7356 files rated by 247
individuals 10 times on emotional validity, intensity, and genuineness. The entire dataset is from
24 actors. The SVM algorithm is using to classify the emotion-based on the feature set and evaluate
the performance metric such as accuracy rate etc.
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1.2  Objectives of the project

Speech emotion recognition (SER) is the task of automatically identifying the
emotional state of a speaker from their speech signal. The main objectives of SER are:

1. To improve human-computer interaction: By recognizing emotions in speech, computers can
better understand and respond to human emotions, leading to more natural and effective

interactions.

2. To develop better mental health tools: SER can help in the diagnosis and treatment of mental
health disorders such as depression, anxiety, and stress. By analyzing changes in speech patterns,
SER can help identify early signs of these disorders.

3. To enhance communication systems: SER can improve communication systems such as call
centres, by helping to route calls to the appropriate person based on the emotional state of the

caller,

4. To advance research in social sciences: SER can aid research in social sciences by providing
objective measures of emotional states during social interactions,

5. To enable personalized services: SER can help personalize services such as music
recommendations, by using emotional information to select content that is more likely to resonate

with the user.

Overall, the objectives of SER are to enhance the performance of human-computer interaction,
improve mental health diagnosis and treatment, improve communication systems, aid in social
sciences research, and enable personalized services.

1.3 Methodology
Speech Emotion Recognition (SER) is the process of recognizing emotions from

human speech. The RAVDESS dataset is a commonly used dataset for SER that contains speech
recordings by actors, expressing different emotions. SVM (Support Vector Machines) is a popular
machine learning algorithm that can be used for classification tasks, including SER. Here are the
steps you can follow to perform SER using the RAVDESS dataset and SVM:

1. Import the RAVDESS dataset, which contains speech recordings of actors expressing different

emotions, and pre-process the data as needed. This may involve converting the audio files to a
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common format, extracting features from the audio data (such as Mel Frequency Cepstral
Coeflicients or MFCCs), and splitting the data into training and testing sets.

2, Train an SVM classifier using the training data. SVM is a binary classifier, so you may need to
train multiple SVMs for different emotion classes, or use a multi-class SVM algorithm such as C-

Suppott Vector Classification (C-SVC).

3. Evaluate the performance of the SVM classifier on the testing data. This can be done by
calculating metrics such as accuracy, precision, recall, and F1-score for each emotion class.

4. Tune the hyper parameters of the SVM algorithm to improve its performance on the testing data,
This may involve adjusting parameters such as the kernel function, regularization parameter, and

gamma value.

5. Once you are satisfied with the performance of the SVM classifier, you can use it to predict the

emotions in new speech recordings.

Overall, the steps involved in SER using the RAVDESS dataset and SVM involve data pre-
processing, training an SVM classifier, evaluating its performance, tuning hyper parameters, and
using the classifier to make predictions on new data.

2: Work Plan
_ Phase-wise plan of action up to post project activities detailing time schedule. _
Time | 1-3 Months | 4-6 Months 7-9 Months 10-12 Months |
Activity | Literature Problem Project Preparing project ‘
survey identification & | Implementation | report & Paper
Framing research | & Finding Communication
design

3. Total (in Rs): 15,000/-

,a_.
J'

Date: 16-07-2021 ﬁl I:?
Place: Kanchikacherla Signature o clpal Invesugator
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Research and Development Cell

To

Mr. K. Mahanthi,
Assistant Professor,

Department of Computer Science and Engineering,
DVR & Dr. HS MIC College of Technology,
Kanchikacherla.

Sub: Letter of sanction
Dear K. Mahanthi,

02.08.2021

The Management of DVR & Dr. HS MIC College of Technology appreciate your efforts in
submitting your proposal titled: “Speech Emotion Recognition” seeking a seed grant. After thorough
scrutiny, the Research Advisory Committee of the Institution has selected and recommended your proposal

for the sanction of Rs 15,000/- to work for a period of one Year.

This seed money grant is provided to enable you to undertake preliminary research work which can
result either in a ‘proof of concept’ or ‘proof of experience’. Further, you are expected to apply to external
funding agencies (both public and private) to take the outcomes of this project to its intended goal.

You are expected to submit a utilization certificate within a month of the completion of the project.
The work done under this project shall be used only for the benefit of the institution and it will not be used
or transmitted to anywhere else. The conditions for the conduct of this work will be as per the Seed Grant

Policy of the institution.
Wishing you good luck.
Principal
Copy to: PRINCIPAL

o HOD, Depariment of CSE, MIC

Dr. HS MIC College of Technoicy :
Qe Kanchikacherla, Krishna Dt.

» Account Section, MIC Andhra Pradesh, India — Pin: 521180.
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PROJECT COMPLETION REPORT FOR INSTITUTE FUNDED SEED GRANT

1)
2)
3)
4
3)
6)

7

8)

Title of the project: Speech Emotion Recognition

Name of the Principal Investigator(s): Mr. K. Mahanthi
Date of commencement: 02.08.2021

Proposed date of completion: 20.07.2022

Actual date of completion: 17.07.2022

Objectives as stated in the project proposal:

Speech emotion recognition (SER) is the task of automatically identifying the
emotional state of a speaker from their speech signal. The main objectives of SER are:

- To improve human-computer interaction: By recognizing emotions in speech, computers

can better understand and respond to human emotions, leading to more natural and
effective interactions.

- To develop better mental health tools: SER can help in the diagnosis and treatment of

mental health disorders such as depression, anxiety, and stress. By analyzing changes in
speech patterns, SER can help identify early signs of these disorders.

. To enhance communication systems: SER can improve communication systems such as

call centres, by helping to route calls to the appropriate person based on the emotional
state of the caller.

To advance research in social sciences: SER can aid research in social sciences by
providing objective measures of emotional states during social interactions.

. To enable personalized services: SER can help personalize services such as music

recommendations, by using emotional information to select content that is more likely to
resonate with the user.

Overall, the objectives of SER are to enhance the performance of human-computer
interaction, improve mental health diagnosis and treatment, improve communication
systems, aid in social sciences research, and enable personalized services.

Deviation made from original objectives if any, while implementing the project and

reasons thereof: No
Details of experimental set up, methods adopted, data collected supported by
necessary table, charts, diagrams & photographs:

| Experimental | 1. Computer Resources
set up 2. Quality Audio Recording Devices (Microphones)
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Speech Emotion Recognition (SER) is the process of recognizing

FM_ethodology

Results

emotions from human speech. The RAVDESS dataset is a commonly
used dataset for SER that contains speech recordings by actors, expressing
different emotions. SVM (Support Vector Machines) is a popular machine
learning algorithm that can be used for classification tasks, including
SER. Here are the steps you can follow to perform SER using the
RAVDESS dataset and SVM:

1. Import the RAVDESS dataset, which contains speech recordings of
actors expressing different emotions, and pre-process the data as needed.
This may involve converting the audio files to a common format,
extracting features from the audio data (such as Mel Frequency Cepstral
Coeflicients or MFCCs), and splitting the data into training and testing
sets.

2. Train an SVM classifier using the training data. SVM is a binary
classifier, so you may need to train multiple SVMs for different emotion
classes, or use a multi-class SVM algorithm such as C-Support Vector
Classification (C-SVC).

3. Evaluate the performance of the SVM classifier on the testing data.
This can be done by calculating metrics such as accuracy, precision,
recall, and F1-score for each emotion class.

4. Tune the hyper parameters of the SVM algorithm to improve its
performance on the testing data. This may involve adjusting parameters
such as the kemel function, regularization parameter, and gamma value.

3. Once you are satisfied with the performance of the SVM classifier, you
can use it to predict the emotions in new speech recordings.

Overall, the steps involved in SER using the RAVDESS dataset and SVM
involve data pre-processing, training an SVM classifier, evaluating its
performance, tuning hyper parameters, and using the classifier to make
predictions on new data.

Leveraging the RAVDESS dataset and employing the SVM algorithm, the
system achieved notable accuracy in classifying emotions based on
speech features such as pitch, tone, and signal. Through rigorous data pre-
processing and training, the SVM classifier demonstrated proficiency in
recognizing diverse emotions, including sadness, anger, happiness,
disgust, calmness, neutrality, and fear. The project's outcomes showcase
its potential to significantly enhance human-computer interaction, mental
health tools, communication systems, and personalized services. The team
successfully navigated through the literature  survey, problem
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| identification, research design, project implementation, and ﬁndings,_|
leading to a comprehensive project report and effective paper
communication. Overall, the results underscore the project's success in
advancing Speech Emotion Recognition and its applicability in various
domains.

9) Detailed analysis of results indicating contributions made towards increasing the
state of knowledge in the subject:

Through an extensive literature survey, the project identified gaps in emotion
recognition technologies and proposed 2 robust methodology using the RAVDESS
dataset and SVM algorithm. The meticulous data pre-processing techniques, including
audio file format conversion and feature extraction (such as Mel Frequency Cepstral
Coefficients), demonstrated a nuanced understanding of the complexities involved in
SER.

The project's significant achievement lies in the successful implementation of the
SVM classifier, showcasing its adaptability for emotion classification in speech. The
evaluation metrics, including accuracy, precision, recall, and F1-score, provided a
comprehensive understanding of the classifier's performance across different emotional
states. The research design not only addressed existing challenges but also introduced
innovative approaches to fine-tune hyperparameters, optimizing the SVM algorithm for
superior results.

These contributions collectively enhance the understanding of Speech Emotion
Recognition, shedding light on the intricate relationship between speech patterns and
emotional states. By utilizing the RAVDESS dataset, the project not only validated the
proposed methodology but also contributed to the broader knowledge base by showcasing
the practical implications of SER in real-world applications, from human-computer
interaction to mental health diagnostics and communication systems, The insights gained
from this project lay a foundation for further advancements in emotion recognition
technology, enriching the scholarly discourse on the subject.

10) Conclusions summarizing the achievements and indication of scope for future work:

The meticulous literature survey, innovative utilization of the RAVDESS dataset,
and successful implementation of the SVM classifier underscore the project's technical
prowess. Rigorous evaluation metrics and hyperparameter tuning demonstrate robustness,
validating the proposed methodology's effectiveness.
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Achievements:
Methodological Innovation: Strategic use of RAVDESS dataset and advanced data pre-
processing techniques showcased innovation,
Classifier Performance: The SVM algorithm's accuracy, precision, recall, and F1-score
metrics highlight its proficiency in recognizing diverse emotional states.
Practical Applications: The project's applicability in human-computer interaction, mental
health diagnostics, and communication systems underscores its real-world impact.
Future Work:
Refinement of Methodologies: Future research can focus on refining SER methodologies,
exploring additional datasets, and addressing emerging challenges.
Multimodal Integration: Integrating multiple modalities like facial expressions and text
for more comprehensive emotion recognition.
Real-time Implementation: Enhancing the system for real-time applications to broaden its
practical utility.
In conclusion, the project's achievements mark a significant step forward in SER,
promising practical applications, Future work should build upon these accomplishments,
refining methodologies and exploring new frontiers for a more comprehensive
understanding of emotion recognition technology.

11) Budget utilization:

| Sr. - Budget Head Funds Sanctioned Expenditure | :/:s't’f Total|
Recurring (in Rs): Stationaries — 2000
N 5000 Connectivity - 3000 33.33
Non-Recurring '
9. | (Equipment/, 10000 Audio Recording Devices 66.67
: Iﬁlss:;rument) (in and Computer Resources '
3. | Others, if any Nil Nil Nil

12)  Plan for utilizing the equipment facilities in the future, if any — Not applicable

Signature of the f’rincipal Investigator
Date: 17.07.2022
Place: Kanchikacherla
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UTILIZATION CERTIFICATE

Certified that out of Rs 15.000 of institute funded seed grant for the “Speech Emotion

Recognition” sanctioned during the Academic Year, 2021-22 in favour of Mr. K. Mahanthi

from Department of Information Technologv dated 02.08.2021 and a sum of Rs. 15,000

(Rupees Fifteen Thousand only) has been utilized for the purpose for which it was sanctioned.

The balance amount if any is refunded to the institution.
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Signature of PI Signature o£ Accggné:s m(c)ef%‘icer Signature of Head of the Institution
ccou
NCIPAL
DVR & Dr. HS MIC Cotlege of Technology PRI hnolo
r.HS MIC Coliege of Technology
Kanchikecherta, Krishna District, AP-621 180 DVR & E e D2

Andhra Pradesh, Indla - Pin: 521180.
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