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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE, Recg. By Govt. of T.S & Affiliated to INTUH, Hyderabad)
NAAC “B++” Accredited Institute

Gunthapally (V), Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512.
wwwe.aietg.ac.in email: principal.avanthi@ gmail.com

3.1.1 Grants received from Government and non-governmental agencies for
research projects / endowments in the institution during the years ( 2021-22)

Name of t he Principal Name of the Depa_rtn?ent of Amount Duration of
S.No Investigator/Co- . Principal . .
. . Funding Agency . Sanctioned | the project
investigator Investigator
Dr.T.KRANTHI KUMAR |  Comscience Electricaland | 5 ¢¢11ps | 5 MONTHS
1 Technologies Electronics
Engineering
Mrs.S. SRAVANI MANAC Infotech | COMPUST | 365 1 akhs | 6 MONTHS
2 Science
Engineering
Dr. Shaker Basha SashakT HR Computer | 75 Lakhs | 6 MONTHS
3 Services Pvt Ltd Science
Engineering
Mr.G.SRINIVAS MINDWAVE | Blectronics and | 75 116 | 4 MONTHS
4 Informatics Communication
Engineering

PRINCIPAL
Avanthi Institute of Engg. & Tech

Gunthapally (V), Abdullapurmet (Mdl), R.R. Dist.

Avanthi Institute of Engineering and Technology
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CONSCIENCE TECHNOLOGIES

A Riogpht Platfoom For A Enaginoor:

Date: 13/07/2021,

To,

The Principal,

Avanthi Institute of Engineering and Technology,
Gunthapally, Hyderabad.

Attention: Dr.T. KRANTHI KUMAR, Associate Professor of Department of Electrical and

Electronics Engineering.
Subject: Design of Automatic solar street lights- Regarding

I am pleased to inform you that the R&D Team at CONSCIENCE
TECHNOLOGIES, Hyderabad is pleased to approve a grant of INR 3.86 lakhs for the
project “Design of Automatic solar street lights™

You are requested to prepare a detailed schedule and roadmap for the project.
Completion and also the detailing on the utilization of funds within 15 days to release the

payment

Looking forward to a meaningful collaboration with AVIH, Gunthapally

=

" PRINCIPAL
#17-832C. Vrd Floor. Opp:Bank of Maharashira, &
\nnapurna Fuaction Hall Line, Dilsuknagar. Hyderahad-560060 Eemail: il Jnslilute of L6002 ;ch
PH: 04080 12 uﬁﬂV) Abdullapunnalmm} RR. Dist




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE. Recg. By Gowvt. of T.S & Affiliated to INTUH, Hyderabad)
NAAC “B++" Accredited Institute
Gunthapally (V). Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512,
www.giete.ac.in email: principal.avanthi @ gmail.com

Dr.G. Ramachandra Reddy, M. Tech, Ph.D

Principal

AVIH/2021/R&D PROJECT Dt:27 .07.2021,

TO
The Manager,

CONSCIENCE TECHNOLOGIES,

Hyderabad.

Sub: Design of Automatic solar street lights.
Respected Sir,

With reference to letter received from your end regarding “Design of Automatic
solar street lights”. We are happy to submit detailed proposal along with the milestones of
Design and hardware Implementation of Design of Automatic solar street lights. We request
you to discuss with your internal R&D team and communicate for further discussion.

Thank you and looking forward for your collaboration.

ﬂ;
Principle Investigator __/—ff? ’7

LA\
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Avanthi Institute of Engineering and Technology




Section A: General Information:

Project Title

Design of Automatic solar street lights

Project Type
Research Design &Demonstration of Automated
Street Light Controller Research Other

Design of Automatic solar street lights

Project Location/s
(District State (Must be in India)

Avanthi Institute of Engineering and
Technology, Gunthapally, Hyderabad

Stage of development
(initial concept proof of demonstration/scale up)

Proof of Concept - Demonstration

Lead Implementing

Avanthi Institute of Engineering and

Organization Technology, Gunthapally, Hyderabad
Any Partnering:

Organization:

In INDIA NO

(1) Total Funding Request(INR In lakhs) 3.86.000 Rs/-

(IT) Contribution in Cash/kind from NO

lead/partnering institution if any

Total cost (I+11)= 3,86,000 Rs/-

—_

re

PRINCIPAL
i Inslitute oi &l i ‘h
ally (), Abdullapurmet (Mdi), R.R. Dist.




Section B: Project Information : Report submitted
Project Description:
DESIGN OF AUTOMATIC SOLAR STREET LIGHTS

Abstract—An automatic control circuit of LED street lamp is designed. The circuit is supplied with solar
cell and stored electric energy with battery. It has three working modes of light control, delay quenching
and delay plus low power. Under the light control mode, the LED street lamp is turned off in daytime
and lit at night automatically. Under the delay quenching mode, the LED street lamp is turned off in
daytime. It would be lit at night automatically and turned off after the setting time. Under the delay plus
low power mode, the LED street lamp is lit at night automatically and changed into pulsed lighting in low
power after the setting time. It would be turned off in daytime. The circuit also has the functions of
protecting the battery from the over voltage or under voltage and automatic restoration of charging.

INTRODUCTION

Solar energy is a renewable energy of huge, long and endless and no pollution. Solar power street lamp
do not need staff management and control, so it can be easily installed in the plazas, schools, parks,
streets and other places. White LED lamp has the advantages of long life, energy saving, small size, good
shock resistant, high efficiency and low driving voltage. A solar street lamp automatic control circuit
using white LED lamp for the lighting source is designed in this paper

CIRCUIT AND WORKING PRINCIPLE

The system is mainly composed of six parts such as solar cell, protection circuit of charge and discharge,
battery, control circuit, LED driving circuit and LED lamp. Thestructure frame of the circuit is shown in
figure 1; the schematic is shown in figure 2.

Solar Cell Conuol
- |
Curcunt
‘ LED LED
Protecting Driving = Street
Circuit of Crrcunt Lamp
ol Bamery | |
Charge and
Discharge
bigurel Ntructure Frame of the Cacust of Desagn of Solar

LED Serect Lamp Automatic Control Cucuit

Battery Protecting Circuit of Charge and Discharge

/ &
The charge protection circuit uses the lead-acid battery(12V, 12Ah) as power supply, resistances R12

and R13 constitute a voltage division circuit, potentialmeter RP3 and resistance Rl},@ﬂqﬁfgﬁﬁ the
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other. U4 and R24 constitute a hysteresis comparator. The voltage-dividing on RP3 inputs into non-
inverting input end of U4. The voltage-dividing on R13 inputs into the inverted input end of U4. When
the voltage of battery is higher than the voltage of the set over voltage(14.4V), the voltage of the non-
inverting input end of U4 is changed higher than the voltage of the inverted input end. Then the output
voltage of U4 is high level, transistor Q2 conducts saturably, relay RY operates, and the charging circuit
breaks preventing battery over voltage

Resistances R1 and R2 constitute a voltage division circuit; potentiometer RP1 and resistance R3
constitute the other. U1 is a comparator. The voltage-dividing on R2 inputsinto the inverted input end of
Ul. The voltage-dividing on RP1 inputs into the non-inverting input end of Ul. When the voltage of
battery is lower than the voltage of the set under voltage(10.8V), the voltage of the non-inverting input
end of U1 is higher than the inverted input end, the output voltage of U1 is high level, under voltage
indicating lamp LED1 lights, the output voltage of U2 is low level, and LED driving circuit does not work
to prevent the battery continue discharging.

Light Control Circuit

When the output voltage of solar cell is less than 2.3V, it is defined as night. Otherwise, it is the daytime.
Resistances R6 and R7 constitute a voltage division circuit; potentiometer RP2 and resistance RS
constitute the other. The voltage-dividing on R7 inputs into the inverted input end of U2, the voltage-
dividing on RP2 inputs into the non-inverting input end of U2. In the daytime, the voltage of the inverted
input end of U2 is higher than the non-inverting input end so that the output voltage of U2 is low level.
At night, the voltage of the non-inverting input end of U2 is higher than the inverted input end so that
the output voltage of U2 is high level. Then the output voltage of U3 is high level, turning on the
MOSFET Q3 and lighting LED street lamp.

Delay Circuit

The delay circuit consists of CD4060, capacitor C4, G5, resistances R16, R26, R27 and potentiometer RPS5.
Typical RC oscillator circuit consists of two inverters, capacitor C5, resistance R26 and potentiometer
RPS. Pulse signal is generated by 14 ripple-carry binary frequency divider to achieve the purpose of
time-delay. The oscillating period of oscillator’s output is shown as follows.

T=22xC, xRP,
If the delay tme s t,

t=2"T

The value of C6 is 2.2uF, the maximum value of RPS is 2MQ, and the maximum for the oscillating period
is 9.68 seconds. So the maximum delay time of CD4060 output is 158597.12 seconds (about 44 hours).
The lighting time of LED is 22 hours. We can change the lighting time of mem@g

" 4

oscillating period by regulating RPS. LED is turned off after the delay time Y eaw.

o
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Power Regulating Circuit

Power regulating circuit consists of NESS5 and the peripheral circuit. When potentiometer RP4 is on the
middle position, the charge time is approximately equal to the discharge time and the duty cycle of
pulse is approximately 50%. When regulating RP4, the duty cycle is changed. If the duty cycle is D, the
minimum and maximum of D will be

Dmm :R:;r R:‘ +R_._. +Rpij
D...=(R.+RP,)/(R,. +R. +RP,)

As measured, duty cycle range is 0.1% ~ 99.7%. The pulse of output of NE555 drives the Q3, and Q3
conducts discontinuously and changes the power-driven LED street lamp. Reducing the duty cycle, LED
street lamp would reduce the power dissipation. The persistence of vision time is about 0.05seconds ~
0.1 secondsWhen the driving frequency is high enough, people’s naked eye would not feel scintillation.
The oscillating period of the pulse is shown as follows

T=0693R,, +R,. +RP,)C,

So the driving frequency of this circuit is 479.4Hz, the oscillating period is about 0.002s. It is far less than
the persistence of vision time, so people’s naked eye does not feel scintillation. LED has a strong
luminescence instantaneous. Because of the persistence of vision, subjective brightness is not
significantly reduced, but the power is reduced. So it can effectively reduce the power dissipation.
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LED driving circuit

Resistances R9 and R10 constitute a voltage division circuit, the voltage-dividing on R10 inputs into the
inverted input end of U3. The output of U2 connects the noninverting input end of U3. The output
voltage of U2 is low level in the daytime. The voltage of the inverted input end of U3 is higher than the
non-inverting input end, so the output voltage of U3 is low level. The output voltage of U2 is high level
at night, so the voltage of the non-inverting input end of U3 is higher than the inverted input end so that
the output voltage of U3 is high level. Then LED street lamp is lit. The base of transistor Q4 connects the
output of CD4060. After the delay time, the output voltage of CD4060 is high level to turn on the
transistor Q4 and change the voltage of the non-inverting input end of U3 down to 0.3V. The voltage of
the inverted input end of U3 is higher than the non-inverting input end. Then the output voltage of U3 is
low level. MOSFET Q3 is turned off, turning off the LED street lamp.

COMPONENT SELECTION AND DEBUGGING

Q3 is selected as Power MOSFET IRF3205. The electrical characters are shown as follows

Ly = T10A Vs = 55V, P, = 200W
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Taking into account the factors of margin of power and ambient temperature, the actual current | is
selected 60A. If the power is P, when the value of voltage U is 12V, because P=Ul, so the maximum load
power is 720W, it could reach to the power requirement of the general lighting places.

The value of under voltage is 10.8V. When the voltage of battery is lower than 10.8V, the relay RY
operates, relay contacts 1 and 3 connect, 1 and 2 disconnect. The under voltage indicating lamp LED1 is
turned on. The voltage of resume charging is 13.2V. When the voltage of battery is lower than 13.2v,
the relay RY releases, relay contactresumes charging the battery and the over voltage indicating lamp
LED3 is turned off. RP3 is used for regulating the voltage of over voltage and R24 is used for regulating
the voltage of resume charging. It is worth noting that they would interact with each other when
regulating them. Both of them are achieved through regulate repeatedly.

Solar cell is also a light control sensor. The output voltage of solar cell is the distinction sign between day
and night. When it is higher than 2.3V, the environment is defined as the daytime and LED street lamp is
turned off. Contrarily, the environment is defined as the night and LED street lamp is turned on. 2.3V is
the critical voltage and it can be set by regulating RP2. In order to prevent the formation oscillation of
street lamp turning on and off repeatedly on the critical point when at the dawn and dark, resistance R4
is connected between the output of U2 and the non-inverting input end. R4 could prevent the formation
oscillation. The circuit has three working modes and they are controlled by SW1 and SW2. The functions
of SW1 and SW2 are shown in table 1

TABLE]  THE FUNCTIONS OF SW, AND SW
SW disconnection connection connecton
SW, voluntanness | disconnection connection
working delay delay plus
hight control
modes quenching low power
IV. CONCLUSION

Because the circuit has three working modes of light control, delay quenching and delay plus low power,
it can be used in different situations flexibly and conveniently. When it works under light control mode,
itis applied to the place that the LED street lamp is turned off in daytime and lit at night automatically.
When it works under delay quenching mode, it is applied to the place that does not need light at
midnight such as night market. When it works under the delay plus low power mode, it is applied to the
place that does not need much of lighting at the latter half of the night such as campus. The LED street
lamp automatic control circuit can also be used for the place such as streets, shops, advertising light
boxes and so on.
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Section C: Financial requirement (all figure must be INR)

S.No | Item Head I Total (in Lakh)
Capital Component
1 Permanent Equipment (Located in 40,000/~
lab/implementing organization) as
per billing
2 Fabricated systems/demonstration 97,000/-
models (located at beneficiary
location)
A Subtotal (Capital Items) 1,37,000/-
General Component
1 Manpower and Contingencies 1,55,000/-
2 Consumables 75,000/-
3 Travel 10,000/-
4 Overhead e
5 2 S | (s
6 Printer and Scanner 9.000/-
B Subtotal (General) 2.49.000/-
C Total cost of the project (A+B) 3,86.,000/-

L Project Cost:3,86,000/-
IL Contribution of consortium (if any):
IIL.  Total Budget (I+11):3,86,000/-
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Section D: Applicant Details

Name of the Lead Organization | Avanthi Institute of Engineering and Technology
Address,Please include phone Gunthapally (V), Abdullapurmet(M), RR Dist, Near Ramoji Film

numbers, City, Hyderabad -501512.
fax, emails and website email: principal. avanthi@gmail.com
Ph No:9849714307
WWW aietg ac.in
Applicant TypeBroad: ACADEMIC INSTITUTION
Government/Non-

Government Sub
entity: Academic or research

institution

Primary Point of Contact Name: Dr. T Kranthi Kumar

Lead Principal investigator (PI) Designation | Associate Professor
Email Avanthieee2005 @gmail.com
Telephone 9652224466
Mobile 9652224466

Secondary Point of Contact Name: Dr Ramachandra Reddy .
Designation | Associate Professor
Email principal avanthi@gmail.com
Telephone 9849714307
Mobile 9849714234

Information on Lead PI | Expertise available with the Principal Investigator

Dr. T.Kranthi Kumar, Associate Professor, Dept. Of Electrical
and Electronics Engineering, he would mentor the proposed
research project from time to time.

The Principal Investigator has gained good knowledge on Power
systems and its related areas.

1.Guided five M. Tech project students based on his

Research area.

Guided four B. Tech project students out of his research

Area.

2) During his research, PI has acquired knowledge of automatic
control and fault and obstacle detection system for street lamps &
used them for the above said project works.

The tools learned by PI are as follows:

Computational skills: Simulation Software: the microcontroller
used is Arduino mega 2560 which has to be programmed for

these tasks. =
Word Processing: MS Office. ﬂ‘;f} i,
& A N
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L. Annexure 1:Monitoring & Evaluation approach

Time Schedule of Activities Givin§ milestones through BAR Diagram
S.No | WORKPLAN = o 3 4 5%
Month | Month | Month | Month | Month

| Basic Study of the literature related
for the project implementation
consolidation of the available
expertise. Planning of execution of
the proposed project scheme

2 Procurement of experimental
equipment and installation

3 Design of basic simulation of the
project and control strategy using
Embedded C & Embedded RTOS
4 Implementation of research project
and operational control of the test
facility using Embedded C &
Embedded RTOS

5 Annual review of the progress of the
project and effective guidance for
implementation

6 Commissioning of the project
hardware

7 Testing of the project and code

8 Experimental validation of the
project

9 Report Writing

~ pRINCIPAL
h
L
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Avanthi Institute of Engineering and Technology, Gunthapally, Hyderabad

S No Infrastructure Facility Yes/No/Not requ:redfFulI or
Sharing Bases

1 Workshop Facility Yes

2 Water & Electricity Yes

3 Laboratory Space/Furniture Yes

5 Power Generator Yes

5 AC Room or AC Yes

6 Telecommunication including e-mail &fax Yes

7 Transportation Yes

8 Administrative/ Secretarial support Yes

9 Information facilities like Internet Library Yes

10 Computational facilities Yes

11 Animal/Glass House Not required

12 Any other special facility being provided R&D Lab

F N\ AN
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE, Recg. By Govt. of T.S & Affiliated to INTUH. Hyderabad)
NAAC “B++" Accredited Institute
Gunthapally (V). Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512.

www.aietg.ac.in email: principa Lavanthi @gmail.com

AVIH/2021/ R&D PROJECT/01 Dt: 03.08.2021

TO

The Manager,

CONSCIENCE TECHNOLOGIES,
Hyderabad.

Sub: Design of Automatic solar street lights.
Respected Sir,

We are pleased to appoint faculty for coordination of Design of Automatic solar street
lights. We are happy to submit detailed proposal along with the milestones of microcontroller
used is Arduino mega 2560.

Details of the Faculty:

Dr. T.Kranthi Kumar, Associate Professor
Department of EEE

Phone Number: 9652224466

Thank you and looking forward for your collaboration.
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Principal Investigator
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CONSCIENCE TECHNOLOGIES

A Riaht Platform For All Enquineors

Date: 10.08.2022,

To,

The Principal,

Avanthi Institute of Engineering and Technology,
Gunthapally, Hyderabad.

Subject: Design of Automatic solar street lights - Regarding
With reference to communication along with detailed submission of project milestones. We
are pleased to invite for an internal discussion on execution of the project and other design
and implementation regarding development of Design of Automatic solar street lights. We
are deputing Engineer for the above state of project.

Details of the Engineer:

Mr.M.Manohar babu

Phone Number: 9505379414

Thank you and looking forward for your response.
Regards

Managing Partner Conscience Technology
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CONSCIENCE TECHNOLOGIES
A Biaght Platforin Foo Al § ngincers,
WORK ORDER Date: 12/08/2021,
HYDERABAD,
To
The Principal,

Avanthi Institute of Engineering& Technology,
Gunthapally, Abdullapurmet Mandal, Hyderabad.

Sub: Design of Automatic solar street lights

Further to your offer for preparing of Design of Automatic solar street lights as per
the quotation, we are pleased to place the work order as below.

S.NO Description Quantity in no I.inillecm Totaln(:ost I
| Design of Automatic solar street lights 20 19,300 3,86,000/-

Work Order Valid: One Year (12th August 2021 to 11th August 2022)

Terms& Conditions:

» Preparation of detailed drawings/Lay outs based on the reference design provided by
the customer.

Taking physical design for review and approval of our customer

Submission of designs/lay outs for review and approval of our customer

Incorporate any comments/feed back given by customer in the design/layouts
Preparation of designs, lay outs, algorithms, part design, bill of materials for all
designs.

Preparation of built up designs, lay outs after completion of fabrication/Installation at
site.

Y Y Y Y
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE. Recg. By Govt. of T.S & Affiliated to INTUH. Hyderabad)
NAAC “B++" Accredited Institute
Gunthapally (V), Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512.

www.aielg.ac.in email: principal. avanthi @ gmail.com

Hyderabad,
Date: 24.01.2022,

From

The Principal,

Avanthi Institute of Engineering and Technology,
Hyderabad.

To
The Manager,
CONSCIENCE TECHNOLOGIES,

Hyderabad.

Respected Sir,

Sub: Project Completion-reg.

The project has been completed on a given time bond. It has been a great
achievement by us to complete the prestigious project on time. It has been a great
privilege, working in association with you and looking forward to working with you
in future projects. We request you to please come along with your team for
collecting, retrieving of important and confidential data.

Looking forward to a quick response from your side

Thanking you,

rincipa
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MANAC

Infotech (P) Limited

Date: 03/01/2022,

To
The principal,
Avanthi Institute of Engineering and Technology,
Gunthapally (V), Abdullapurmet (M), Hyderabad, Telangana.
Subject: Request for Enhancements of project” Detection Of Chronic Kidney
Disease Using Machine Learning Algorithm”

Dear Sir,

I hope this letter finds you in good health and high spirits. I am writing to you as the
Managing Director, MANAC infotech (P) Ltd , 201, 2nd, Sagarview Building, Dilsukhnagar,
Hyderabad, Telangana with regard to a project that our agency funded in collaboration with

your esteemed college.

Firstly, I would like to express my gratitude for the opportunity given to us to collaborate on
such a promising project. After careful evaluation and analysis, we have identified several
areas where the project could benefit from additional enhancements. These enhancements
would undoubtedly contribute to further elevating the overall quality and impact of the

project.

We are open to further collaboration with your college in terms of sharing our expertise and
resources to facilitate the successful implementation of these enhancements. Meanwhile we
will start the process of payment. We kindly request your prompt attention and favorable
consideration of our proposal. We would be more than willing to provide any additional

supporting documentation or answer any queries you may have.

Thank you for your time and support. We eagerly await your positive response and look

forward to our continued collaboration for the advancement of this admirable project.

o
.’l‘d/
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l
frduiiiat (Ividi), R D*sl- i
LIBERTY: #2085, Sagar View Complex Opp. GHMC Office Near Tankt by 2 Ph S65E £ne
DILSUKHNAGAR tst Floor Above Arte! Office Near Metrs Piiis No. MSBNP-28 Ph 929143

Toll Free 15—.:}_".4:r15‘j3 www manacinfolech com




’,,f"“)—ﬂi‘};;:_ AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

’ff:‘ B (Approved by AICTE, Recg. By Govt. of T.S & Affiliated to INTUH. Hyderabad)
NAAC "B++" Accredited Institute

Gunthapally (V). Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512.

www.aietg.ac.in email: principal.avanthi @gmail.com

Dr.G. Ramachandra Reddy, M.Tech, Ph.D

Principal

AVIH/2022/R & D PROJECT
Dt: 07/01/2022,

TO
The Manager,

MANA Infotech (P) Limited,

Dilsukhnagar, Hyderabad.

Sub: Detection Of Chronic Kidney Disease Using Machine Learning Algorithm.
Respected Sir,

With reference to letter received from your end regarding Detection Of Chronic
Kidney Disease Using Machine Learning Algorithm, We are happy to submit detailed
proposal along with the milestones of Design and hardware Implementation of Detection Of
Chronic Kidney Disease Using Machine Learning Algorithm. We request you to discuss with
your internal R&D team and communicate for further discussion.

Thank you and looking forward for your collaboration.

©
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Section A: General Information:

Project Title

Detection Of Chronic Kidney Disease Using
Machine Learning Algorithm

Project Type

Research Design & Demonstration of
Automated Street Light Controller Research
Other

Detection Of Chronic Kidney Disease Using
Machine Learning Algorithm

Project Location/s
(District State)(Must be in India)

Avanthi Institute of Engineering and
Technology, Gunthapally, Hyderabad

Stage of development
(imtial concept proof of demonstration/scale

up)

Proof of Concept - Demonstration

Lead Implementing

Avanthi Institute of Engineering and

Organization Technology, Gunthapally, Hyderabad
Any Partnering:

Organization:

In INDIA g

(1) Total Funding Request(INR In lakh) 3,65,000 Rs/-

(IT) Contribution in Cash/kind from NO

lead/partnering institution if any

Total cost (I+11)= 3,65,000 Rs/-
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Section B: Project Information : Report submitted

Project Description:
Chronic kidney disease (CDK) is defined by the presence of kidney damage which lasts longer than
three months with decreased glomerular filtration rate (GFR). Chronic kidney disease involves
condition like heart disease, high blood pressure or anemia. CDK can be caused by various reasons
which include diabetes, high blood pressure, and polycystic kidney disease. People with glomerular
filtration rate <60 ml\min/1.73 m” for 3 months are classified as having CDK. In this current work
focus is on predicting that the patient is CKD or nonCKD. To predict this various machine learning
algorithms have been use. Different classifications models have been built using different
classification algorithms to predict weather the patient is suffering from Chronic disease or not. This
Prediction is performed using Naive Bayes Classifier and K-Nearest Neigbour algorithm. The data
used is collected from the UCI Repository with 400 data sets with 25 attributes. This data has been
fed into Classification algorithms.

The experimental results show that Naive Bayes Algorithm gives an accuracy of 96.25%, whereas K-

Nearest Neigbour came up with an accuracy of 100%.

ieywords — Chronic kidney disease, Data Mining, Machine Learning, Classification algorithm’s,

Naive Bayes, K-Nearest Neigbour, feature selection.

Introduction

Chronic Kidney disease can also be termed as kidney failure. One in Ten people worldwide are
suffering from kidney disease. 10% of the population worldwide suffers from chronic kidney disease;
one in five men and one in four women from age group from 60 to 75 have CKD as per National Kidney
Foundation [15]. The present work focuses on predicting weather a person is suffering from CKD or not
using Data mining using Machine Learning. Data Mining [10] is the process of searching large data sets
and discovering patterns and trends and transforming it into understandable data using Data pre-
processing, Visualization. Machine Learning is the field of computer which uses statistical techniques to
give the ability to learn to computer. Machine learning can be both Supervised and Unsupervised
learning. Supervised learning can be defined as when we map an input to a desired output [12], [13].
Machine learning algorithms are provided to support future predictions. There are various supervised
machine learning algorithms like Logistic regression, multi-class classification, support vector machine,

K-nearest neighbour, Naive Bayes, Random forest and many more. In un- Su S)?;gonthm
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we train the data using info which is not labelled. In this algorithm we divide the data into 2 groups based
on similarity and reducing the dimensionality. Most common unsupervised learning approaches are
clustering algorithms. There are various clustering algorithms like Hierarchical clustering, K-means
clustering and many more [12], [14]. Feature Selection also called as variable selection, attribute
selection or feature extraction. It uses relevant data sets and avoids redundant and irrelevant data. It
reduces the dimensionality by using small subsets from the original dataset it helps in easy calculation of
results and attaining Shorter training times [11]

In this research we have used machine learning to detect CKD and Non-CKD by using 10 attributed
which Contribute to kidney disease. The data used consist of record of 400 people. The data set has
various missing data. We have used this data sets and classification algorithms to build a classification
model for prediction of CKD. The model with the best accuracy prediction is taken. This will help to
achieve fast and accurate results for CKD prediction, which will reduce the time for disease prediction

and provide benefits to both doctors and patients in providing early treatment and speedy recovery.

Figure 1: Stages of chronic kidney disease

Figure 1 explains various stages of chronic kidney disease based on glomerular filtration rate. There
are five stages in chronic kidney disease. In Stage 1 the GFR value is equal or less than 90ml/min and the
patient do not feel any kind of problem and this is the reason why this stage goes undetected. In stage 2
the GFR value decreases from 60-89ml/min. In this stage kidney suffers from mild damage. In stage 3
the kidney suffers from moderate damage and the GFR value now ranges from 30-59 ml/min. When the
GFR value reduces to 15-29 ml/min the patient is suffering from severe chronic kidney disease and this
stage is called as stage 4. The patient may now face health issues like high blood pressure, heart
problems. In stage 5 the kidney loses its ability to filter out waste material from the blood. The GFR
value in stage 5 is less than 15 ml/min, at this stage the patient is advised to undergo medical treatments
as the kidneys have lost their ability to filter out waste.

Dataset And Attributes

We have downloaded Chronic Kidney Disease datasets from publically available data from UCI
Machine Learning Repository [16]. Table 1 gives a list of all the attributes taken
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Table 1. Attributes for chronic kidney disease prediction

Attribute Values
Age Numerical
blood pressure Numerical
specific gravity Nominal sg(.005,1.010,1.015,1.020,1.025)
Albumin Nominal al - (0,1,2,3.4,5)
Sugar Nominal su - (0,1,2.34,5)
red blood cells Nominal rbc - (normal abnormal)
pus cell Nominal pc - (normal,abnormal)
pus cell clumps Nominal pcc- (present,notpresent)
Bacteria Nominal ba - (present,notpresent)
blood glucose Numerical
blood urea Numerical
serum creatinine Numerical
Sodium Numerical
Potassium Numerical
Haemoglobin Numerical
Packed cell volume Numerical
white blood cell count Numerical
red blood cell count Numerical
Hypertension Nominal htn - (yes,no)
diabetes mellitus Nominal dm - (yes,no)
coronary artery Nominal cad - (yes,no)
Appetite Nominal appet - (good,poor)
pedal edema Nominal pe - (yves.no)
Anemia Nominal ane- (yes,no)
Class Nominal class - (ckd,notckd)

Table 1 describes 25 chronic kidney disease related attributes which are taken form UCI repository, it
consist of Record of 400 Patients with 25 attributes. The Data Set is real and consists of Nominal,

Numerical and Class attributes.
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Methodology

Data Collection

1

Data Pre-processing

p—— ———
e —

Looking for Proper Format Data Finding Missing Values Data Transformation

Feamre Selection

I

Classification Algorithms

i
— —

Naive Bayes K-Nearest Neigbour

Figure 2. Components of methodology for chronic kidney disease prediction

Figure 2 describes the components of methodology used for CKD prediction. Steps involved in this

process of chronic kidney disease prediction are:

L1 Data Collection

In this research paper we have used Real world data set for predicting CKD status of a patient. The
data collected is widely used data and is available at UCI Machine Learning Repository. This Real data
belongs to Apollo Hospital in Tamilnadu, India over a period of 2 months. The data set available is
specifically used for Chronic Kidney Disease research. It consists of record of 400 people with their
respective 25 CKD related attributes. The data consisted of real numbers, Decimal values and Nominal

values.

12 Data Pre-Processing

Data pre-processing is a way to convert the noisy and huge data into relevant and clean data, as the
data available is Real world data, so it contains inaccurate data, missing values and other Noisy data, for
removing this inconsistent data from the Dataset, the proposed system have to clean the raw data.

This is an important part to complete the prediction model. It reduces the dimensionality and helps the
machine to achieve better results. This is one of the most time cons-unmg@u ﬂuldmg a
classification model. _ f"fu\,p', PAL
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Following data pre-processing steps are followed:

1.2.1. Looking Up For Proper Format: As we have made our model using python, so we need
a csv file (comma separated value) for our code. The data downloaded is in the form of RAR file, so we
extract the data from the text file available and save it into a csv file so that our python code can read it.
This is the first most important step, if the data is not available in requires format then we cannot design

the classification model.

12.2. Finding Missing Values: When the data collected is real world data, and then it will
contain missing values. This brings more change in the prediction accuracy. Sometimes these missing
values can be simply deleted or ignored if they are not large in number. It is the simplest way to handle
the missing data but it is not considered healthy for the model as the missing value can be an important
attribute contributing to the disease. The missing values can also be replaced by zero this will not bring
any change as whole, but this method cannot be much yielding. So an efficient way to handle missing
values is to use mean, average of the observed attribute or value. This way we lead to more genuine data

and better prediction results.

1.2.3. Data Transformation: In this step we transform the given real data into required format.
The data downloaded consist of Nominal, Real and Decimal values. In this step we convert the Nominal
data into numerical data of the form 0 and 1. The positive value is assigned the value of 1 and the
negative value is assigned the value of 0. Now the resultant csv file comprises of all the integer and

decimal values for different CKD related attributes.
Feature Selection

In this step we select subset of relevant attributes from the total give attributes. This stage helps in
reducing the dimensionality and making the model simpler and easy to use, thus leading to short training

time and high accuracy.

To obtain highly dependent features for CKD prediction we have used Correlation and dependence
method. The term correlation can be defined as mutual relationship between two. In this those attributes
are chosen which highly influence the occurrence of Chronic Kidney Disease. By using the correlation it
is found that S attributed were highly correlated to the occurrence of CKD from the total of 25 attributes.

The 5 attributes selected from a total of 25 attributes are: 72/

i. specific gravity




2. diabetes mellitus N

3. albumin
4. packed cell volume
S red blood cells N

Classification Algorithms

we have used K- Nearest Neigbour and Naive Bayes as our classification algorithm
K-Nearest Neigbour

For finding a class for a new data point KNN scans through all the previous experiences known as
data points and looks up the closest experience to find a solution [17].This algorithm is inspired by
human reasoning. The data of previous data points is maintained and the class of a new data point is

determined by the majority of nearest data points. This algorithm is fast and easy

51, Naive Bayes

Naive Bayes are probabilistic classifiers, which are based on Bayes Theorem [18]. In Naive Bayes
each value is marked independent of the other values and features. Each value contributes independently
to the probability. The higher the probabilistic value the higher are the chances of data point belonging to
that class or category. Naive Bayes algorithm uses the concept of Maximum Likelihood for prediction.

This algorithm is fast and can be used for making real time predictions such as sentiment analysis.

7. Results

This study is carried to predict weather a patient is suffering from Chronic Kidney Disease or not.
This Prediction model is created in Python programming language. In our classification model we have
used K-Nearest Neigbour and Naive Bayes as our classification algorithms; both the classification

algorithms were applied to the same data set collected from UCI Repository.

Filtered dataset of 400 people with 5 CKD related attributes from a total of 25 attributes is used. The
Filtered attributed are - Specific gravity, diabetes mellitus N, albumin, packed cell volume and red blood

cells N. -—.————5’7 U

Table 2. Predictive accuracy of classification algorithms =~
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Algorithm Accuracy
Naive Bayes Classifier 96.25%
K-Nearest Neigbour 100%

Table 2 represent the prediction accuracy of both Naive Bayes and K-Nearest Neigbour algorithms.
Both the prediction accuracies are compared. Naive Bayes performed with an accuracy of 96.25% and
KNN performed with an accuracy of 100%.

Accuracy Comparision

Raive Bayes ZL
96..

Algerithms

KNN
_’T"’

o 2 P 0 g0 100
Accuracy

Figure 3. Graphical representation for accuracy comparison of KNN and Naive bayes classification
algorithm

Figure 3 is the graphical representation of both the prediction algorithms, KNN with 100% accuracy
and Naive Bayes with an accuracy of 96.25%. In the above figure x-axis represents the accuracy value
and the y-axis represents the algorithm used. The above results highlight that accuracy of KNN algorithm
is 3.75% higher than Naive Bayes classification algorithm. The experimental results show that Chronic
Kidney Disease can be better predicted by using K-Nearest Neigbour algorithm with 100% accuracy. The
advantage of this research is that it will help Doctors to easily predict CKD with high accuracy and

precision in less time period.

Conclusion

Various Researches have been made in the field of Chronic Kidney Disease prediction using Data
Mining, Machine learning and different classification algorithms.This work is focused on predicting
CKD status of a patient with high accuracy. Early and Accurate detection of CKD can helpful in
preventing further deterioration of patient’s health. In this research we have used 5 CKD related
attributes from a total of 25 attributes and two classification algorithms KNN and Naive Bayes for
predicting CKD status of a patient. Same data set of 400 people was given to both the ;Fa';s?ﬁcﬁﬁon
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(1]

[2]

Bl

[4]

(5]

(6]

(7]

(8]

algorithms and results were obtained. We have compared the results of both the algorithms on the basis
of accuracy. KNN classifier predicted chronic kidney disease with an accuracy of 100%, whereas Naive
Bayes Classifier predicted with an accuracy of 96.25%. Thus KNN performing better than Naive Bayes
with high accuracy.In conclusion this study helps doctors to predict the disease more accurately and in no
time and the patient’s to undergo minimal test as compared to large number of test required for CKD
prediction.
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Section C: Financial requirement (all figure must be INR)

S. No l Item Head | Total (in Lakh)
Capital Component
1 Permanent Equipment (Located in 55,000/~
lab/implementing organization) as
per billing
2 Fabricated systems/demonstration 1,35,000/-
models (located at beneficiary
location)
A Subtotal (Capital Items) 1,90,000/-
General Component
1 Manpower and Contingencies 1,00,000/-
2 Consumables 60,000/-
3 Travel 10,000/-
4 Overheed
5 5 SN (e—
6 Printer and Scanner 5,000/-
B Subtotal (General) 1,75,000/-
5 Total cost of the project (A+B) 3,65,000/-
L Project Cost:3,65,000/-
1L Contribution of consortium (if any):
III.  Total Budget (I+11):3,65,000/-
s M
PRINCIPAL
Aveniii Institute o &

aly (), Abdullapurmet (4.

RR.Dist.



Section D: Applicant Details

Name of the Lead Organization | Avanthi Institute of Engineering and Technology
Address, Please include phone Gunthapally (V), Abdullapurmet(M), RR Dist, Near Ramoji

numbers, fax, emails and Film City, Hyderabad -501512.
website email: principal avanthi@gmail com
Ph No:9849714307
WWww.aietg.ac.in
Applicant Type Broad: ACADEMIC INSTITUTION
Government/Non-

Government Sub entity:
Academic or research institution

Primary Point of Contact Name: Dr.Hameeda shaik

Lead Principal investigator (PI) Designation | Associate Professor
Email Avanthicse2005@gmail.com
Telephone 9858789546
Mobile 9490407807

Secondary Point of Contact Name: Dr Ramachandra Reddy
Designation | Associate Professor
Email rincipal avanthi@gmail.com
Telephone 9849714307
Mobile 9849714234
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Information on Lead PI

Expertise available with the Principal Investigator

Dr. Hameeda shaik, Associate Professor Dept. Of CSE, he
would mentor the proposed research project from time to
time.

The Principal Investigator has gained good knowledge on
Embedded systems design & Image Processing And Its
Related Areas.

1.Guided two M.Tech project students based on his

research area.

Guided two B. Tech project students out of his research
area.

2) During his research, PI has acquired knowledge of many
simulations software& used them for the above said project
works.

The tools learned by PI are as follows:

Computational skills:

Simulation Software: C programming & JAVA

Word Processing: MS Office
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1. Annexure 1:Monitoring & Evaluation approach

Time Schedule of Activities Giving milestones through BAR Diagram
S.No | WORKPLAN Sl E i 4 = |&
Month | Month | Month | Month | Month | Month

| Basic Study of the literature
related for the project
implementation
consolidation of the
available expertise.
Planning of execution of
the proposed project
scheme

2 Procurement of
experimental equipment
and installation

3 Design of basic simulation
of the project and control
strategy using Embedded C
& Embedded RTOS

4 Implementation of research
project and operational
control of the test facility
using Embedded C &
Embedded RTOS

8 Annual review of the
progress of the project and
effective guidance for
implementation

6 Commissioning of the
project hardware

7 Testing of the project and
code

8 Experimental validation of
the project

9 Report Writing
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Avanthi Institute of Engineering and Technology, Gu nthapally, Hyderabad

S No Infrastructure Facility Yw!::g::;:qgw"“
1 Workshop Facility Yes
2 Water & Electricity Yes
3 Laboratory Space/Furniture Yes
4 Power Generator Yes
5 AC Room or AC Yes
6 Telecommunication including e-mail &fax Yes
7 Transportation Yes
8 Administrative/ Secretarial support Yes
9 Information facilities like Internet Library Yes
10 Computational facilities Yes
11 Animal/Glass House Not required
12 Any other special facility being provided Dedicated Embedded C Lab

Gl

—
*‘Z:f'"ﬂ M
%

ute 1 naL
ey lW) Abdullapumat LMu'.] RR. -




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE. Recg. By Govt. of T.S & Affiliated to INTUH. Hyderabad)
NAAC “B++" Accredited Institute
Gunthapally (V). Abdullapurmet(M), RR Dist, Near Ramoji Film City. Hyderabad -501512.
www.aielg.ac.in email: principal avanthi @ gmail.com

AVIH/2022/R&D PROJECT Dt: 11.01.2022,

TO

The Manager,

MANA Infotech (P) Limited,
Dilsukhnagar, Hyderabad.

Sub: Details of Project coordinator of Detection Of Chronic Kidney Disease Using
Machine Learning Algorithm.

Respected Sir,

We are pleased to appoint faculty for coordination of Detection Of Chronic Kid ney
Disease Using Machine Learning Algorithm, We are happy to submit detailed proposal
along with the milestones of Embedded Automation Design and Prototype.

Details of the Faculty:

Dr. Hameeda shaik, Associate Professor

Department of CSE

Phone Number: 8697025298

Thank you and looking forward for your collaboration.

pnn.lf:”;AL
[ Instilute of Enca & Tech
. . - . : ~ally (V), Abdullapurmei (Mdl), R.R. Dist
Avanthi Institute of Engineering and Technology
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MANAC

Infotech (P) Limited

Date: 14.01.2022,

To,

The Principal,

Avanthi Institute of Engineering and Technology,
Gunthapally, Hyderabad.

Subject: Detection Of Chronic Kidney Disease Using Machine Learning
Algorithm - Regarding

With reference to communication along with detailed submission of project
milestones. We are pleased to invite for an internal discussion on execution of the project and
other design and implementation regarding development of Toward Better Statistical
Validation Of Machine Learning-Based Multimedia Quality Estimators. We are deputing
Engineer for the above state of project.

Details of the Engineer:
Mr.Sk Saleem
Phone Number: 8576902121

Thank you and looking forward for your response.
Regards
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MANAC

Infotech (P) Limited

WORK ORDER Date: 18/01/2022,
HYDERABAD,

To

The Principal,

Avanthi Institute of Engineering& Technology,
Gunthapally, Abdullapurmet Mandal, Hyderabad.

Sub: Detection Of Chronic Kidney Disease Using Machine Learning Algorithm
Further to your offer for preparing of Portal/Control for face recognition as per the
Telephone Discussion quotation, we are pleased to place the work order as below

Quantity in Unit Cost Total Cost in

S.NO Description o Rs. Rs.

Detection Of Chronic Kidney Disease Using

: Machine Learning Algorithm

1 3,65,000 3,65,000

Work Oder Valid: One Year (18" January 2022 to 17" January 2023)

Terms& Conditions:

» Preparation of detailed drawings/Lay outs based on the reference desi gn provided by
the customer.

Taking physical design for review and approval of our customer

Submission of designs/lay outs for review and approval of our customer

Incorporate any comments/feed back given by customer in the design/layouts
Preparation of designs, lay outs, algorithms, part design, bill of materials for all
designs.

Preparation of built up designs, lay outs after completion of fabrication/Installation at
site.
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For MANA Infotech (P) Limited,
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE, Recg. By Govt. of T.S & Affiliated to JNTUH. Hyderabad)
NAAC "B++" Accredited Institute
Gunthapally (V). Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512.
www aietg.ac.in email: principal.avanthi @ gmail.com

Hyderabad,
Date: 01.11.2022,

From

The Principal,

Avanthi Institute of Engineering and Technology,
Hyderabad.

To
The Manager,
MANA Infotech (P) Limited,

Hyderabad.

Respected Sir,

Sub: Project Completion-reg.

The project has been completed on a given time bond. It has been a great
achievement by us to complete the prestigious project on time. It has been a great
privilege, working in association with you and looking forward to working with you
in future projects. We request you to please come along with your team for
collecting, retrieving of important and confidential data.

Looking forward to a quick response from your side

Thanking you,

Avanthi Institute of Engineering and Technology
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