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Abstract

The analysis of Spotify data using Power BI offers valuable insights into user behavior, semg
performance, and market trends within the music streaming industry. By integrating various datasets
from Spotify, such as song attributes (e.g.. tempo, genre, duration). user engagement metnes (like play
counts, skips, and saves), and demographic information, analysts can create dynamic visualizations
that reveal patterns and comelations. Power BI's robust data visualization capabilities allow for the
constmetion of interactive dashbeards, enabling stakeholders to monitor key performance indicators
(KPIs) related to both user engagement and content performance. For instance, using Power BL one
can track the populanty of different genres across various regions, assess the impact of new releases
on user engagement, and analyze seasonal trends in listening habits. Overall, the synthesis of Spotify
data through Power Bl not only enhances understanding of current market dynamics but also informs
strategic decision-making, contributing to more effective engagement with audiences and mmproved
content curation. This approach ultimately supports Spotify’s goal of optimizing user experience and
maximizing artist visibility on the platform.
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1. Introduction

The integration of Power Bl into the analysis of Spotify data marks a transformative approach to
mmderstanding the complex dynamics of music consumption in the digital age. As one of the leading
music streaming platforms globally, Spotify generates a vast amay of data encompassing user
interactions, song attmbutes, and demographic information. This data is invaluable for artists,
marketers, and decision-makers looking to enhance engagement and optimize content strategies.
Power BI, with its powerful data visualization and analytical capabilities, enables users to transform
raw data into meaningful insights. Through mtuitive dashboards and interactive reports, analysts can
delve deep into trends such as listening habits, genre popularity, and the effectiveness of promotional
campaigns. For instance, one can visualize changes in user engagement over time or identify which
genres Tesonate most with specific demographics. Moreover, the ability o conduct real-tme analysis
facilitates agile decision-making, allowing stakeholders to respond promptly to emerging trends or
shifts in user behavior. By hamessing the synergy between Spotify’s extensive data and Power BI's
analyfical prowess, orgamizations can gain a compefitive edge, enhance user expenences, and create
targeted marketing strategies that resonate with their audience. This mfroduction sets the stage for a
deeper exploration of the msights and mplications denved from such analyses m the vibrant landscape

of music streaming.
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2. Project Scope

The project scope for analyzing Spotify data using Power BI focuses on uncovenng insights related to
user behavior, song performance, and market frends to facihitate data-dnven decision-making. The
primary objective 1s to infegrate and analyze vanious datasets from Spotify, including nser engagement
metrics, song atinbutes, and demographic information. Key deliverables will include the creation of
mnteractive dashboards m Power BI that wisualize cnfical performance indicators, such as user
engagement over time, genre populanty by region, and seasonal listemng trends. The project will also
mncorporate basic predictive analytics fo forecast future listeming behaviors based on historical data.
Stakeholders mvolved mn this project include data analysts, the marketing team and management, each
interested i leveraging insights for enhanced engagement and strategic planning. The timeline spans
mine weeks, divided imto phases for data collection, preparation, dashboard development, testing. and
final delivery. Notably, the project will not delve mto qualitative analyses of user feedback or develop
custom algorithms beyond basic predictive modeling. Overall, this scope aims to provide acfionable
msights that enhance Spotify's user expenience and content strategy, while ensuring focused efforts
throughout the project's hifecycle
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3. Project Description and Implementation

3.1 Project Description

The project involves an in-depth analysis of Spotify data using Power Bl to gamn actionable m=ights
mio user behavior and mwmsie frends. By leveraming Spotfy's vast datasets—encompassing user
engagement metnes, song atimbutes, and demogpraphic mformaton—we am to create a
comprehensive analviical framework that supports strategic decision-making for artists, marketers, and
INANAZement.

The analyv=is will begin with data collechon from the Spotifyy APT or relevant sources, followed by
nzorous data cleaning and preparation to ensure accuracy and consistency. Once the data 1s ready, we
will develop interactrve dashbeards in Power BI that kaghhight kev performance indicators (KPIs).
These dashbeards will provide visualizations of user engapement over time, regronal genre populanty,
and seasonal listening patterns, allowing stakeholders to quickly srasp essential trends.

3.2 Project Implementation

The mplementation plan for analvems Spotfy data using Power BI bepins with project mihabon,
where clear goals and objectives are established alongmide stakeholder engagement to ensure
alignment The first step involves accessing relevant datasets through the Spotify APL zathenng user
engagement metics, song atmbutes, and demograplie mformaton. Following data collechon,
nzorous data cleaning and transformation processes are conducted to ensure aceuracy and consistency
across the datasets. Onee the data 15 prepared, interactive dashbeards are designed apd developed
Power Bl focusing on key performance mmdicators such as user engagement over fime and genre
populanty by region. Ongoing support and maintenance processes are established to enswre the
dashboards remamm up-to-date with new data, while megular performance reviews are scheduled to
assess the mpact of the m=ights on decision-making and user engagement strategies. This structured
approach aims to delmer achomable mmsights that enhance Spohfy's stateme mitatives m the
competitrve music streaming landscape.



Vishnu Waman Thakur Charitable Trust’s

VIVA Institute of Technology

Approved by AICTE New Delhi, Recognized by DTE, Govt. of Maharashtra
And Affiliated to University of Mumbai

NAAC “B++" Grade

3.3 Hardware and Software Requirements

Hardware Requirements:
Computer with specifications:
» Processor: Imfel 5

« BAN: BGB
Software Requirements:

*» Power BI

+ C5V Files

» Web Browser
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4. Results

Figure 1. shows the data set for spotify analysiz which content multiple overview of songs.

otk mame T ety sere T it coet T inlomsed yemr T

Figure 1. Data Set Page

Figure 2. shows the visuzhization results for songs with their stats and other major details.
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5. Conclusion

In conclusion, the analvsis of Spotify datz using Power Bl represents a sipmificant step toward
hamessing the power of data to enhance user engagement and inform strategic decision-making. By
integrating diverse datasets and employing advanced wisuahzation technigues, stakeholders gain
valuable msights mto hstening behaviors, genre trends, and demographic preferences. The project’s
structured 1mplementation from datz collechion and preparzfion to dashboard development and user
traiming ensures that the insight= are not only accuwrate but also acceszible and zctionable. As the music
streaming landscape continues to evelve, leveraging these msights will enable Spotify to stay ahead of
trends, optimize confent strategies, and create a more personalized user expenence. Ulimately, this
analvtical approach empowers stakeholders to make informed decisions that echance both user
satisfachon and arfist vistbility, remforcme Spotfy’s posttion as a leader in the mdustry.

VIVA Institute of Technology
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Automatic Street Light
Project Description

An automatic sireet Lght project uses light sensors and a micreconiroller fo control sireet lights based
on ambient light levels and other factors. The microcontroller processes data from the sensors and
activates relays fo tumn the lishts on or off. Opticnal additions like motion sensors and wirelsss
commumication can enhance funcienality. The project aims to improve energy efficiency and safety
by ensunng lights are caly on when necessary..

Circuit Design: The circuit operates as follows: When the ambient light level falls below a certain
threshold, indicating darkness or low light conditions, the microcontroller triggers the relay module
to turn the street lizhis on. Conversaly, when the ambient light level rises above a certain threshold,
indicating daylisht or sufficient lighring, the microcentroller signals the relay module to mm the
lights off

PCE Design: To translate the circuwit design into a physical prototype, a custom BCB layout is
craated using PCH design software such as Eaple KiCad or Althom Dhesizmer. The layvoun:
moorporates all the necessary components and interconnections in & compact and orgamized manner,
opiimizing space ufilizstion and ensuring elecimical imfegrity. Careful considerafion is given o
compenent placement, frace routing, snd grounding to mimimize signsl mierference and maintain
circuit stability. Once the layout is finalized, it is exported to Gerber files, which are used for
manufaciring the PCH.

Viva Institute OFf Technology (Department Of Elecirical Engmeering 3

VIVA Institute of Technology
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Advantages

Environmental Impact: Decreased ensrgy consumpison resules in reduced carbon emissions,
contribufing to emvironmental sustainabdlity.

Cost-effective : Fedoced energy consumption means lower elecimicity bills for omanicipalities
o7 fZanizations responsible for sireet lighiing

Energy Efficiencyl: By tuming street lights oo only when necessary, energy consumipiion is
reduced, leading to cost savings and environmental benafits.

Disadvantages

Initial cost: mplementing an automatic strest lght system invelves upiont costs for porchasing
and mstalling semsors, microcontrallers, and other necessary components, which can be higher
Complexity: Automatic systems are more complex than mapual systems, requining skilled
techmicians for msmllation, maintenance, and moubleshooting. This complexity can l=ad to
higher maintenance costs and longer downrime in case of failures.

Limited Practical Applications: While edocational and suitable for some simple applications
like indicator lights or decorative lighing, blinkmz LED cocwits may Dot bave extensive
practical uzes beyond these.

Application

Urban Roads amd Highways: Auotomaric srest lizght systems are commoenly depleyed alons
urban roads and hizhways to provide illumimation for drivers and pedestrians. They echance
safety by ensuring wvisibility during nighrime hours, redocing accidents and improving traffic
flowr.

Residenfial Areas: Aufomatic sivest lighis are installed i residemiial neishborhoods to
illuminate sireets, sidewalks, and public spaces. They enhance security and safety for residents
by deteming crime and providing visibility for pedestrians, cyclists, and vehicles.

VIVA Institute of Technology

Viva Inztitmite OF Tecknology (Depanimest Of Electrical Engimeering 4
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Schematic Diagram
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3D model

Figure - 3d model

Viva Inztitute Of Tecknology (Department Of Electrical Engineering ) ?
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Bills Of Materials

D Name Dulﬁ;uln Qu:nhl Ha.nu?n'ure Eur;phe Price

1 Lm3i38Gn ul 1 HEic Leosc 0.19%

2 Conn-Th 2P-P300 Ve 1 Leosc

3 1k 10K 1

4 1k 1E 1

5 Be52Tln Q1 1 Cmsemi Losc 0081

] 4.7k 4TEATE 2

- Light-Diependent Rasistor RS 1

' {Squared) 1

Viva Institwte OF Tecknology (Department Of Electrical Engimesring )
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Full-Wave Rectifier
Project Description

The Fuoll-Wiwve Fectifier is desizned to comvert AC (altemating cumrrent) to DT (direct oorrent) by
uriliming both the postive and negative balf oycles of the AC waveform. It nses o diodes to rectify
ihe inpur siznal and provide a smooth DC ouipat. The system operates by allowing cument to pass
ttronzh the diodes donng beth halves of the AC cycle, effectively doubling the frequency of the
tectified signal This process provides mors efficient power coowersion compared to a half-wave
tectifier. The oufput can be wsed w powsr varoos elecmomic devices that reguire D power. This
project is smmple yet cowcial for applications reguinng stable DC volage. It uses basic elscironic
components such as diodes, resistors, and capacitors, making it cost-effective. The foll-wave rectifier
can be applied in varsous power supply crcuits and is widely used in electronic devices.

Circuit Diesign:

The circuit design of a Foll-Wave Rectifier imvalves to diodes amanged in a bridge confizuration.
The AL inpui i= supplied w the bridge, where doring sach half cycle, one diode conducts, allowing
cumment to pass through the load resistor. In the postive half~cycle, one diods condocts, and in the
negative half-cycle, the other diods conducts, ensurmz cument always flows m the same direction
thronzh the load A filter capacitor is often added across the load to smooth the eafput DC valtage.
The desizn &5 simple and effective, making it a common chiice for many power supply applicatons.
The diodss must be chosen based on the voltage and cument requirements of the application. The
ot provides a pulsating DC voltags that can be further regulated if necessary.

PCE Layout:

The PCE layout for the Full-Wave Fectfier should clearly separate the AC mput and DC oufput
sections. The dipdes should be positoned in the bridze confizuration, ensunng minimal race lengths
betwesn components for efficient corrent flow. Thicker maces should be used for the power side of
the coowf to handle higher cumments, especially through the diodes apd load resistor. Capacitors
shiovnld be placed near the cutpat to smeoth the volfage, and appropriate grounding should be done to
redoce nodse. The diede placement should also allow easy heat dissipation. The layout should keep
the AC and DIC sides isolated to prevent accidental short civonits, with clear labeling for the mput
and enipat connections.

Viva Institwie OF Tecknology (Depantmest Of Electrical Enpimeering | S

VIVA Institute of Technology
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Advantages

# Higher Efficiency: Unlike the balfwave rectifier, the foll-wave rectifier ufilizes both half
cycles of the AC input, providing a more efficient comversion fo DO power.

% Smoocther Ootput: The fall-wave recitfier produces a smeother DC ot with fewer mipples
compared to a half-waave rectfier, makimg it idsal for sensitive elecironic applications.

4% Befter Performamce: Droe to itz abilify to use both positive and negatve half cycles of the AC
waveform, it delivers hizher average ot voliage and oument, improving overall performance.

Disadvantages

# Transformer Fequirement A center-fapped transfommer is reguired for the bazic full-wawve
rectifier, which adds to the complexity and cost of the circuit.

# Higher Cost: With more componsntz, such as two diodes {or a bridgs rectifier with four disdes),
the full-wave reciifier can be maore expensive and comples to desizn compared to a half-wave
Tectifier.

Applications

4% Power Supplies: Full-wave rectifiers are commenty nsed in power supply cirowits to provide a
stable DI voltage for vanoos elecironic devices like radios, TWs, and comapaters.

#% Battery Charging: The full-wave rectifier 1= widely us=d in batery charping cinouits, where a
sty D crpat is essemtial for charging batternies efficienthy.

4% Signal Processing: Foll-wave rectifisrs are also used in signal processing applications, such as
in aadie systems, where they convert AT siznals info a usable DiC form for farther processing.

Viva Institmbe Of Tecknology (Depantmest Of Elecerical Engimeering ) 1
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Block Diagram

Block Diagram of Rectifier Circuit
+

+
L1 Ed 1 et 3‘(
\ u Lt former |V ‘I"l\\ L pacny '
\ -*- !c.‘.‘.. j_

Figure : Biock Disgram
Simulation Diagram
XSC1
=
Full Wares recution ] i
Speakng Technoiogy
hap HarmDiswal TIOOSHot com
01
* H - -
INGOOTGP
» LR1
; o2 D4 21000
#2210 Vims b
Tlsonz ATNADOTGR L TNAGOTGP |
o 03 |
; N4
e ANQORGR - e e
-—r _— —

Figure : Schematic Diagram
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Connection Diagram

Transformer

14001 10 ka2 resistor

Schematic Diagram
FULL WAVE RECTFICATION THROUGH DIODE
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PCB Art Work
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3D model
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Bills Of Materials
Item L .
Mo, Component Drescripticn Quantity Part Kumber | Maodel
1 | Digge 1M4007 [Rectifizr Dioce| 2 1N 4007
2 | capacitor ;;':m:":"h': Capacitor 100 & F, 1 Siectroytic 100 B F
i
3 | Transformer 12V &L, 14 1 13V AC, 18
4 | Resiztor 1k Hf Resistor 1 1 i
3 | Fuse 1A Fuze | Ciptional] i 14 Fuse
e | PCE Printed Circuit Board i Custom,/Prefabricated

Viva Institwie OFf Tecknology (Depanmest Of Electrical Engimeering §
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Water Level Indicator
Project Description

The Water Lewel Indicator project iz desizned to menitor and display the water level in a tank,
preventng overflow and ensuring efficient nze of water. It uses a s=t of sensors (osually conducdve)
placed at different beizhts n the water tank to defect the water lewel When the water reaches a
certain kevel, the comesponding sensor activates and triggers an indicator (such as an LED ar azzer)
to alert the user. This system is particalarly wsefil for overhead water tanks, ensuring that faoks are
filled or emptied at the comect lewels. The project helps in water conservation by preventing
umnecsssary overflow and emabling timely water management. If i cost-effeciive and wses basic
glectronic components like sensors, tansistors, and indicaters. This system can be implemented in
homes, industries, and water treatment plants to menitor water levels efectvely.
Circuoit Design

The circuit design for the Water Level Indicator invelves muoliiple sensors amansed at different levels
in the water fank. Each senser is connected to the base of a transister. When the water level mizes fo a
particular sensor, it complates the ciroudt, activating the transister. The transister, in tum, Tigsers an
LED or buzzer io indicate the water level A relay cao be used to comimol the filling mechanizm,
turning off the water pomp when the fank reaches a certain level. Besisiors are used o limi the
cumment and enswre proper operaton of the sensors and fransisiors. The ciowt i3 simple yet effective
for real-time monitoning of water levels in any contamer.

PCE Layoui:

For the Water Level Indicater PCB layout. It is important to keep the sensor comnections clearly
separated from the control circoit. The sensers should be placed in a way that the fraces from the
BCE to the water tank are as short as possible to minimize interference. Transistors and indicaters
(LEDs or buzzers) should be placed closs i the conirel anit fo reduce trace length and improwve
efficiency. A ground plane should be used to prevent ooise and ensure reliable sensor operation. The
telay connections should be designed to handle higher camrent loads, and appropriate safety measares
(like foses) should be inchuded. Owerall, the layout sheuld emsure easy compectivity between the
senzars and the comtred circwit for smooth operation.

Viva Instutwie OFf Tecknology (Depanmest Of Flectrical Engimeering § bL
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Advantages
4 Water Conservation: This system helps copserve water by preventing overflow and ensuning
the tank is filled efficiently, aveiding waste.

# Low Cost: The Water Level Indicator system is affordable and can be uilt osing basic
glectronic components liks sensors, LEDs, and transistars.

# [Easy to Implemeni: The project is simple #» desizn and implement, making it suifable for
homes, industries, and small-scale water management systems.
Disadvantages
# Limited Bamge: The system can only detect the water level at preset points, and additional

senzors may be needed for more precise monitoring.

%  Corresion of Sensors: Ower time, the water sensors may comods or deprads dus to comstant
ERPOSITE t0 Walsl, Iequining maintenance of replacement.
Applications
# Home Water Tanls: Used to monitor and conmol water levels in overbead fanks, prevenfing

overflow and ensuning fimely filling.

4%  Indusirial Water Manapement: [mplemented in factories and indostries to monitor large water
storage fanks and awoid water wastags or shortage.

4%  Agriculiure: Used in imization systems to maintain optimal water levels in tanks, preventing
overnse or depletion of water resources.

VIVA Institute of Technology
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Figure : Schematic Diagram
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Connection diagram
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3D model

&
| ‘ FULL

2 | W) .o

| LFD3

4
" ; MEDIUM
” =N

Figure : 30 mode!
Bills Of Materials
] Name Quantity | Manufacturer Price
1 LED-TH-3Jmm R 1 EVERUST(SY 003a
E - ¢ LX)
EVERUGHT(f}
2 LED-TH-Smm G 3 0.03%
= |z
BLUE
3 BC347-3 < ROCKET[E 0.032
L
220k resistor -
3 PROSE 1 NN R 0.272
BATTERY 1 LN 0.161
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INTRODUCTION

This Python program 15 a Rock-Paper-Scissors game with a graphical user
mterface (GUI) bwlt using Tkinter. Unlike the tradifional version, this game
mtroduces a time-based challenge, adding excitement and urgency to each round.
Players must make their moves quickly, as the fimer counts down based on the
selected difficulty level—Easy (50 seconds), Medium (40 seconds), or Hard (35
seconds). The game features visual hand art for both the player and Al enhancing
the interactive expenence.

The Al opponent makes random choices, ensunng farr gameplay, while the score
system keeps track of wms. If ime runs out, the game resets, prompting the player
to try agam Additional features mclude a reset button for restarting the game and
a level selection option to adjust difficulty. This project demonstrates Python
programming fundamentals, event-driven GUI development, and game logic,
making 1t both a fun game and a practical learming exercise. Whether for
entertainment or educational purposes, this Fock-Paper-Scissors game offers
a dvnamic and engaging expenence.
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SOFTWARE

Visual Studio Code (VS Code) 15 a free, open-source code editor developed by
Microsoft, widely used by developers for its versatility, speed, and extensive
customization options. It supports multiple programming languages, mcludng
Python, which was used to develop this Rock-Paper-Scissors game. VS Code
provides features like IntelliSense (smart code completion), debugging tools, Git
integration, and a built-in terminal, making it an excellent choice for both
beginners and expenenced programmers. Its Lghtweight design and nch ecosystem
of extensions—such as Python support, inting, and auto-formatting—help
streamline coding, testmg, and debugging processes.

Omne of the key advantages of V5 Code 1s 1ts user-friendly interface, which
mcludes a file explorer, syntax lnghhghting, and custommzable themes. For thas
project, VS Code’s Python extension was particularly useful offering real-time
error detection, code navigahon, and easy execution of scripts. Additionally, the
editor’s integrated terminal allowed for seamless ranning of the Tkimter-based
GUI without switching between applications. The ability to install third-party
extensions—Ilike Pylance for type checking or Live Share for collaborative
coding—further enhances productivity. Whether for small projects like this game
or larger software development, VS Code remains a powerful and efficient tool for
modem programming.
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CODE

import random
mmport tkinter as tk
from tkinter import messagebox

levels = {"Easy": 30, "Medium™: 40, "Hard": 353} # Time n seconds for
each level

time left = levels["Easy"] # Default ime hnmt

score = ()

level ="Easy”

def get hand art(choice):
hands = {
"Rock™: "Rock'n ‘n—
" Jm (_wm (m ( a—_ ()
"Paper”™: "Paper'n -
) = _ Jm D | S |
- ]“.
"Sciszors”: "Scissors'n ‘-
") ‘m J'n Yo (__ Jo—
)
H
retum hands get{choice, ")

def start_timer():
global time left
time _left = levels[level]
update_timer()

def update timer():
global time_left
if You W' in result_label cget(text’):
refum
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if ime left = O:
timer label config(text="Time left: {ttme left}s")
time left =1
root after(1000, update _fimer)
else:
messagebox showinfo( Time's up!”, "You ran out of time! Try
agam.")
reset_game()

def get user choice(choice):
global player mowve, ai_move, result_label, score
if ime left == 0:
retum

player move = choice
a_move = get_ai_choice()
result = determine winner(player_ move, a1_move)

if "You Win" in result:
score += 1

result_text = f"You chose:
{player move}'n{get hand art(player move)}'nAl chose:
{ai_move}'n{get hand art(a1_move)}'n{result}'nScore: {score}"
result_label config(text=result text)
start timer()

def get a1_choice():
retum random choice(["Rock”, "Paper”, "Scissors"])

def determine_winner(player, a1):
if player = a1
return "It's a Tiel”
elif (player == "Rock” and a1 = "Scissors”) or |
{player = "Paper” and a1 == "Rock™) o\,
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{player = "Scissors” and a1 = "Paper™):
refurn "You Wm!"

else:
return "AI Wins!"

def set_level(new level):
global level, ime left
level = new_level
time left = levels[level]
level label config{text=f"Level: {level}”)
start timer()

def reset_game():
global score, time left
score =0
time_left = levels[level]
result_label config(text="")
start_timer()

def mam():

global result label, imer label, level label, root

root=tk. Tk()

root title("Rock Paper Scissors")

root. geometry("400x600") # Increased height to accommodate hand
art

tk Label(root, text="Choose your move:”, font={"Anal", 14}) pack()

bin_frame = tk Frame(root)
bin_frame pack(pady=10)

btn_rock = tk Button(bin_frame, text="Fock", font="Anal", 12),
width=10, command=lambda: get user choeice{"Fock™))

btn_paper = tk Button(bin_frame, text="Paper”, font="Anal", 12),
width=10, command=lambda: get user choice{"Paper”))
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bin_scissors = tk Button(bin_frame, text="5Scissors", font={"Anal",
12), width=10, command=lambda: get user choice("Scissors"))

bin_rock pack(side=tk LEFT, padx=>5)
bin_paper pack(side=tk LEFT, padx=3}
bin_scissors pack(side=tk LEFT, padx=3)

level label =tk Label(toot, text=f Level: {level}", font="Anal",
12)
level label packi(pady=3)

level frame = tk Frame(root)
level frame pack()

bin_easy = tk Button(level frame, text="Easy", font={"Anal", 10),
command=lambda: set_level("Easy"))

bin_medmm = tk Button(level frame, text="Medmm", font="Anal",
10), command=lambda: set level{"Medmm"}))

bin_hard = tk Button(level frame, text="Hard", font="Amnal", 10},
command=lambda: set level("Hard"})

bin_easy pack(side=tk LEFT, padx=5)
bin_medmm pack{side=tk LEFT, padx=35)
bin_hard pack(side=tk LEFT, padx=>5)

result_label = tk Tabel{root, text="", font="Couner", 12),
Justify="left")
result label pack(pady=10)

timer_label = tk Label{root, text=f"Time left: {ime left}s".
font={"Anal", 127)
timer label packipady=3)

reset_bufton = tk Button(root, text="FReset Game", font="Anal", 12),
command=teset game)
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reset_button pack(pady=10)

start_timer()
root mamloop()

if name =" mam ™
main()

10
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CONCLUSION

This Fock-Paper-Scissors game project effectively combines Python programmung
with Tkinter GUI development to create an interactive and hmed version of the
classic game, featunng difficulty levels, ASCII art visuals, and score tracking. The
implementation demonstrates core programming concepts including event-dnven
design, conditional logic, randomuzation for Al moves, and dynamic mterface
updates through a countdown timer that vanes by selected difficulty (Easy,
Medmum, Hard). While providing an entertaming gaming expenence, the project
also serves as an excellent learming tool for GUI development and game logic
implementation in Python, with potential for expansion through enhanced graphics,
sound effects, or multiplayer fimctionality. The game successfully balances
simplicity with engaging mechanics, showcasing how fimdamental programming
skills can transform traditional games mto modem, interactive applications that
offer both entertainment value and educational msight into software development
principles.
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ABSTRACT

This project focuses on the design and analy=is of belt comeyors, essenfial components
modern material hapdlmg systems used across vanous indusimes, meluding Duming,
marmfachunng, agnoulhwe, and logistics. Belt comvevors efficiently transport bulk and umt
loads, offering sigmficant advantages m terms of speed. rehability, and energy efficiency
compared fo tradibional manual handhing methods. The history of belt comveyors traces back to
the late 1%th century, evolving from mdimentary systems to advanced technologies that support
complex indusinal processes.

The project investigates the working principles of belt comreyors, emphasizing key components
such as the belt, pulleys, rollers, and dnve systems. It explores howr these elements interact to
facihitate contmmous moton, mamfan tension, and enswre proper aligmment, cmeial for
effective material transport. The working principle invaolves the fchonal mmterachion betwesn
the dimve pulley and the belt, powersd by an electic motor, allowing matenals to be loaded,
comveyed, and discharged efficienthy.

In addiion to the operatiomal aspects, the project delves mio vanous applications of belt
comveyors across different sectors. These applicatons nghhight the versaiihity of belt conveyors
in handling a wide range of materizls, from agricultoral products to heavy mining ores. The
research also emphasizes the mmportance of safety, enerzy efficiency, and sustamzbility m
comveyor desizn, addressing modern indushry demands for environmentally fnendly solutions.
The project auns to provide a comprehensive understanding of belt conveyor systems through
theoretical analysis and practical desizn considerstions. By examimmg factors such as belt
material selection fenmoning mechamizms, and energy consumphton, the project seeks to
ophmure conveyor performance for specific indusmal apphezhons. Advanced features hke
vanable frequency dnves and modem belt matenals will be explored o enhance svstem
efficiency and reduce operational costs.

Through this mvestizaton, the project will conmbute valuable msighis nto the mechameal
design and operastional optmuration of belt conveyor systems, prepanng solubions that meet the
evolving needs of vanous mdustries. The findings will serve as a foundation for frther research
and development, highlishting the role of belt comveyorz m enhancing productivity and
sustaimability in material handimg processes. This project ultimately aims to showcase the
critreal importance of belt convevors in the global supply chamm demonstrating their impact on
operational efficiency and industnal advancements

VIVA Institute of Technology
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Chapter 1

INTRODUCTION

A belt comveyor 15 one of the most essential material handhing systems, widely used for the
transportation of bulk and wmt loads m industnes such as minme, menufachming, food
processing, and logisties. Belt comveyors have a long hastory, wath eardy versions datmg back
to the late 15th century. The first belt convevor systems were mdmentary, offen powerad by
marmal or ammal labowr, and wsed m simple apphcations such as grain handling. However, the
Industnal Revelution brought about sigmficant advancements in belt conveyvor technelogy. In
1901, Sandwnk introduced the first steel comveyor belt, marking a prvotzl moment m the
evolihion of these systems. By the pud-2th century, with the development of synthete and
reinforced rubber belts, belt conveyors became integzl to large-scale mdustial operations,
revolutionizing matenal tramsport in sectors like minmg and mamifactormg.

The modern belt conveyor as we know it today 15 a highly effictent svstem, capable of
transporting large quantities of materials over long distances with minimal human infervention.
It com=ists of a confinnons belt loop, supported by pulleys and rollers, and 1= typically powered
by an electne motor. The desizn bas evolved to meet the demands of high-spesd, high-capacity,
and heavy-duty appheations, making 1t a erifical component m the global supply chain.

Several design considerations are essenfial when constructing a belt convevor system:

1
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Belt haterial and Type Selection: Chrer fume, belt matenals have evolved from basic
woven fabnes to highly specialized matenals designed for specific applications. Modemn
belt comveyors use matenals such as mbber, PVC, or metal mesh depending on the
operating condittons and type of matenals being transported. The belt moust be resistant
to wear, chemocals, and extreme temperatures to ensure 2 long sermace hife.

Power and Drive System: Early belt convevors were manually powersd or dven by
siople mechamcal systems. Today, elechic motors power most belt conveyvors, with
modemn systems ubhh=zing vanable frequency drmves (VEDs) to control speed and
mmprove energy efficiency. The power requirements of 2 conveyvor system depend on
factors such as belt length load capacity. and operating speed.

. Pulley and Eoller Design: The design of pulleys and rollers has advanced sigmficantly

sinpe the early days of belt convevors. Modem pulleys are engineered to provide the
optimal amount of tension and grip for the belt, whale rollers are designed to reduce
fction and wear, thus mproving syvstem efficiency. Proper design and alignment of
these components are essential for preventing belt shppage and ensunmg smooth
operation

. Belt Tenzion and Tracking: Early belt convevors often faced 155ues with belt tension

and misalignment, whech could lead to excessive wear or system farlures. Today,
sophisticated tensioning systemns ensure that the belt remains properly tensioned dunng
operation, while advanced trackmg systems prevent misalignment by keeping the belt
cantered on the rollers.

. Load Capacity and Speed: The load capacity and speed of modern belt conveyors have

sigmificantly meoreased over time, allowing them to handle heanier matenals at faster
speeds. This increase m efficiency has been made possible by improvements m belt
strength, motor power, and system desipm. Cptiopmzing these factors 15 crumal for
meeting the demands of high-capacity industnal operatons.

. Environmental and Safety Considerations: Safety features have become an integral

part of belt convevor desizn. Modemn systems are equipped with emerzency stop
meecham=ms, safety guards, and momtonng systems to protect workers from potential
bazards. Addiionally, in mdustnes where hvgiene 1s enfical, belt convevors are
designed for easy cleaming and are offen made from matenals that meet stict bygiene
standards.

VIVA Institute of Technology
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7. Energy Efficiency and Sustainability: Belt conveyor desizn has become increazingly
focused on energy efficiency and sustamability. Lizhtweight matenals. energy-efficient
motors, and friction-reducing components are now standard in modem conveyor
systems. Additionally, some conveyors are equipped with regenerative dnives that can
recover energy dunng deceleration. fimther improving thew environmental impact.

Figure 1.1 Belt Conveyor Figure 1.2 Structure of Belt Conveyor
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Chapter 2

WORKING PRINCIPLE

The working principle of a belt conveyoris relafively simple vet efficient, relying on confimuous
mofhon and fiichon to move matenals from one point to another. The system operates through
a combination of mechamcal components designed to keep the belt moving and maintaim proper
terston. Below 15 an explanation of the key elements mwvolved in the operztion:

1. Basic Setup:
A belt conveyar consists of three mam components:

+ Belt: 4 continmous loop that serves as the cammyving medium for the matenal It can be
made from various materials such as mabber, fabne, or metal mesh. depending on the
apphication.

+  Pulleys: The belt 15 supported and moved by pulleys at either and The drive pulley 15

powered by a motor and 15 responsible for mowing the belt, while the tail pulley kelps
maintam tension 1n the belt.

+ RollersTdlers: These are placed along the length of the belt to provade suppeort, reduce
friction, and help zumde the belt.

1. Convevor Motion:

The belt moves contmucushy n a loop, drven by a motor attached to the drve pulley. The
rotation of the dive pulley causes the belt to move along the idlers, forming a contmuous
moving surface for transporting matenals

VIVA Institute of Technology

53



Vishnu Waman Thakur Charitable Trust’s

Approved by AICTE New Delhi, Recognized by DTE, Govt. of Maharashtra
And Affiliated to University of Mumbai

NAAC “B++" Grade

3. Material Handling:

Materials are loaded onto the belf at the mnput sechon (also known as the loading chute) and
transported to the desired location. The belt’s surface, combimed wath fnefion between the belt
and the load, keeps the matenal in place as 1t moves along the convevor's length.

4. Friction and Power Tranzmission:

The motion of the belt 15 powered by frichon between the belt and the dave pulley. The motor
generates rotafional motion, which 1= transferred to the dnve pullev. The fiichon between the
belt and the drnve pulley ensures that the belt moves m the deswed divection without shipping.
This frichion can be enhanced by using crowned pulleys, lagging matenals, or applying tension
to the belt.

£, Belt Tension:

For a belt convevor to funchon comectly, mamtaimmg the proper amount of tension 15 crecial,
Too httle tension can cause the belt to slip on the diive pulley, leading to mefficiencies and
potential svstem falure. Comversely, too mmch fension can lead to excessrre wear and tear on
the belt and other components. Proper tensioming svstems, such as gravity take-up or screw
take-up mechanisms, are used to enswe optumal belt tension.

6. Speed Control:

The speed at which the belt moves can be controlled by adjustng the motor's spesd or using 2
vanable frequency diive (WVFD). Controlling the belt’s speed 15 important for ensuring smooth
matenal flow and preventng 135ues ke material spallage or jams. Hizher speeds are used for
light matenials or when fast throughput 15 necessary, while lower speeds are used for heavier
materials or when precise control 15 reqmred.

7. Incline and Decline Convevors:

In cases where the belt comvreyor 15 used on an meline or dechne, addihional factors come mnto
play. Gravity can assist in moving the matenal, but it can also cause shppage if the belt does
pot provide sufficient fichon. Special belts with a textured surface, or additional cleats, are
often used in such applications to prevent matenals from slipping or rolling back.

5, zcharge:

Once the matenal reaches the end of the convevor, it 15 erther discharged mto another process
or system {such as a hopper, clmte, or sterage bin) or diectly info the next phase of the
operation. At this point, the belt loops back around to the tal pulley, ready to cary the next
load

9, Tracking and Alisnment:

A properly designed belt conveyor must maintain abpnment (or tracking)) to function efficiently.
Misalignment can cause the belt to dnft off-centre, leading to wear on the belt and other
components. Tracking mechanisms, such as crowned pulleys or adjustable 1dlers, help keep the
belt cantered on 1ts path.
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Summary of the Working Principle:

-

-

-

This simple vet effective working prnerple allows belt convevors to handle larpe volumes of

The motor powers the dive pulley, causing 1t to rotate.

The finction between the ditve pulley and the belt moves the belt in a contmucus loop.
Matenal: are loaded onto the moving belt and tansported to the desired location.

The belt 15 supported by rollers to reduce fnction and keep it aligned.

The tension in the balt 15 maintained fo prevent shpping and ensure smooth operahon.

The matenals are discharged at the convevor's endpomt, and the belt loops back for
another cvele,

matenals across vanous mdusines, ensunng efficient and conhmons materal transport.
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Chapter 3

APPLICATION

Belt comveyors have a wide range of appheations across vanous mdustnes, thanks to ther
efficiency, versatility, and ability to transport materials over both short and long distances.
Below are some of the key applications of belt convevors, sach tailored to mest specific
industnal peeds:

1. Mining and Cuarrying:

I the mining mdustry, belt convevors are eriical for transporting bulk maternals such a5 coal
ore, gravel, and other munerals. These convevors are used m both suwrface and underground
mumng operatons, where they handle large volumes of heavy matenals over long distances.
The alility to efficiently transpert raw matenals from muning sites to processing plants or
storage areas makes belt convevors eszemhal for reducing operationzl costs and improving
productivity.

2, Agriculture:

Belt conveyors are widaly used i agnculture for the handing of grain, seeds, ferfilizers, and

other bulk materials. They are essential in farmming and food processing operations, where they

assist in the loading, unloading, and storage of crops. For example, gram conveyors transport

harvested crops from fields to storage silos or ttucks. Conveyors in the agneultural sector often
T
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peed to be fleable, durable, and resistant to environmental conditions such as meoisture and
dust.

3, Manufacturing:

In mapufachmng, balt conveyors are used to move products and matenals along assembly lines
and between different stages of production. They are +ifal m indusines such as automotve,
electronies, textiles, and packaging, where they facilitate the continuous flow of goods through
the produchon process. Belf convevors can also be customuzed for specific manufactunng
peeds, such as handling delicate products or moving heavy loads at hugh speeds.

4, Food Processing:

Belt conveyors play a entical role in the food processing mdustry, where they are used to
transport raw ingredients, processed food and packaged zoods. These comveyors are often
designed to meet smct bymene and safety standards, ensunng that food products remam
uncontaminated dunng transport. Conveyor belts in food processmg apphications are made from
food-grade matenals that are easy to clean and mamtzim, and thew can be equipped with
additional features hke cooling, heating, or soriing mechani=ms.

£, Warehousing and Diztribution:

In warehouses and distnbution centres, belt conveyors are used to move packages, cartons, and
pallets through serting storage. and shipping processes. They enable the efficient movement of
zoods from one part of the faolity to another, ensunnyz that items are sorted and dispatched
quickly and accwately. Belt convevors can be mtegrated with other automated systems, such
as barcode scanners and robotic ammes, to echance logistics operstions.

6. Airport Baggage Handling:

Axports mely on belt convevor systems to handle baggage. These systems are responsible for
transporfing checked luggage from check-in counters to the sorfing area and finally to the
appropriate aweraft. On the other side, belt conveyors are used to carry aniving baggage from
the plane to the bagzage claim area. These comveyors must be reliable, effictent. and capables of
handhng kagh vohmmes of lugzage m a busy anport environment.

7. Becyching and Waste Manazement:
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Belt comveyors are commonly used m recyeling plants and waste manapement facihifies to sort,
separate, and transport recyclable matenals such as plasties, paper, glass, and metals. They are
also used to convey waste mafenals to disposal sites or compacting stations. In recyeling,
comveyors can be infegrated with sorfing technologes such as magnehe separators or ophical
seanners to help segregate matenals for fiwther processing.

§. Construction:

In the construction industry, belt convevors are used for the movement of construchon matenals
such as sand, gravel, cement, and concrete. They are often emploved m large-scale building
projects where the efficient handling of matenals 1= entical. Belt comvevors help transpest
materials to different areas of the constmuction site, ensuring that materials are delivered where
peaded m a tomely manner, reducing labour costs and mereasmg productvaty.

9. Pharmaceutical Industry:

In pharmaceufical manufactunng, belt comveyors are used to transpoit delicate products hke
pills, capsules, and medical devices along production hnes. These convevors must meet stnet
byvziene and confamination control standards, as well as provide gentle handhng to awvead
damaging the products. Conveyor syvstems m the pharmaceutical mdustry often meorporate
automated sorfing, counting, and packaging processes to improve efficiency and acouracy.

Belt comveyors are indispensable m industnes that requre the efficient mevement of materials.
From heavy-duty applicatons in minimg and constucton to delicate handing m food
processmg and phammacenteals, belt comveyors provide a reliable, versatle, and cost-effective
solution for matenal handling. Thev improve productrity, reduce labor costs, and enable the
seamless fransport of materials across different sectors, making them a kev component in
modern indusinal processas.

Figure 1.1 Automated zorting convevor systems

g
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Chapter 4

DESIGN

Q] A 20 troughing belt conveyor has the fallowing data: -
Material conveyed: - Coal (for Mine)

Indication of Convevor: - 13

Lump Size: - 100mm

Capacity: - 200 TPH

Length of Conveyor: - 5o

Desizn the conveyor for: -
1. Motor Power Capacity
Belt Width
Mo. of roughing 1dlers and retwn 1dlers
Belt Dhive Pulley

A

Solution: -
# STEP 1: - Finding width (B) and actual belt Speed (V)
B=x * a +200mm
B=(3.5 x 100) + 200
B = 650mm

From P5G 920
B = 650mm & Belt Speed (v) =2m's
Checkmg the selected for Conveving capacity,

10
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From P5G9.18

Bmin = 1.11 X [{p:‘ ]% + ﬂ.DE]

CulW
Mo,
€ =460 & p = 0.65 — 0.75 ton/m*

Taking Average,
p=0715m/=s

1
055 =111 x H;}E+ I}.DE]
O.75 x 460 x 2

@ = 188.69 TPH < 200 TPH

Here Salected belt Faulz, select next standard belt wadth
B=800mm&V = 2.75m/=s

We get,
@ = 406.9 TPH > 200TPH

Mow, for actual velocity.
Q¢ = 200TPH

Bmin = 0.8m

g = 0.715ton/m?

O =4a0

Vact = L352 m/=
STEP I: - Motor Selection

From PSG9.18
Wo=Cxfxl=[(Gg+Gbl]+Hx(Gg+ah)

Caleulate value of Gz, H, Gro
q

I Gg=q= ET T
_ o
T 3Ex13I5Z
=411 kgf/m
O zind = %
inlE —
ginlh = =
H=12.54

M Gro=22
15

Gro = 17.46 kgfim

11
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Mow, PSG 9.18 graph,
Wea get, valme of £ = 2.4

C=24

f=0.02

L = 50m

Gh = 12 kgf/m

& =15

Put the Value in Wo formulza

Wa = 852.13kgf

Now, From PS5 9.18
Wu=CxFxLx[Gbhxcos+Gru] +H xab

Wr
Gru = —
g
18.2
Fru=———
3.0

Gru = 6.07kgf/m

From PSG 918
p=Wo + Wu
p=852.13 —112.89
o =73924N
Now,
P=WV
Motor power = h] ¥ ka
THREC
Aszime.
Ea = Adhesive Factor of belt has tendency to stick
ka =12
nmech = .75
739.24  1.325
MP=————— w12

0.753
M.P = 1599w

From PSG 5.124

Selecting Std Motor,

M.P = 18.5kw

Motor RPM (300 to 1500)

Caleulation. Actual BEPM,
Actual RPM = 0.96 ¥ Theoritical RPM
18.5 kw (2880 RPM to 1440 RPM)

12
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We are selecting 1440 BEPM

« STEP 3: - Belt Cros: Section
I Caleulating maximnm tension on belt

gha

el

a = angle of wrap over pulley in radians
T

= 240° x —
. 180

a = 418 rad

p = Coeffeicent of friction

Aszpming, u = 025
0ZEx418 ]

T=73924 x [m

T=11.402 % 10° N
T = 1140.23kgf

oI For number of phe
T

BxF
F = working tension of belt for loom wadth kgffmom per ply

Mow,
F=0.62kgf fmm

We select 320z grade

_ [31140.23 ]
I = |

D0 x 0.52
i=23

Checkmg for mmn and imax value
From PSG 921
[ oun =4, mmax=7]

Selecting

i=4

Tt = Top Cover = 3mm

Th = Bottom Cover= lrmm

T1 = Total Thickness of phes
=4ux2

T1 = 08oum

t = Total thickness =Tt +Th + Ti
13
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Considenng 2mm Thickpess of each Ply
t=3+1+8

t=12Zmm

Belt Crozs Section = 800 = 12mm

¢« STEF 4: - Design of Drum, Drum Shaft, Selection of drum Shaft& Bearing
I  Caleulation Diameter of pulley,
D=kl=xk2

k1 = 1.25 factor that depends on material
k2 = 100 factor that depends on belt tension & lap angle

D=125x100x 4
D = 500mm

O Width of drum= B + (2 % edge clearence)
For edge Clearance
Slmm 1if B 15 up to 650num
Tomm, If B is up to 1000mm
100mm, IF B 15 up to 1000mmm

Width of drum = 800 + (2 %%\ 75)
Width of dmm = 950mm

Tension at Slack side,
FuT2=T1-P

T2 = 11.402 x 10 — 7392.36
T2 =4009.64 N

Total werght aching on drum
W=T1+T2

W = 1L402 » 10° + 4009.54
W = 15412 x 103N

IO Shaftis Subjected to following two Efforts,
I  For Bendinz Moment (BM)= M =%
1000

M=15412 x 10% x
M = 3.85 x 10° N/mm
I. For Torque

_anxﬁdmnf'
- &0

14
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_ﬁxﬂxﬁdrum

[=1]
m x 0.5 x Ndrum

&0
Ndrum = 51L.64rpm

1352 =

Mow,
F_Exnxﬁdmnx?‘
- &0
IumExElE4xT
18,5 x 10° =

&0
T = 3.42 = 10N /mm

Mow

]

Te = (kb x M)? + (ke x T)Z

Eb = Bending factor = 2
Et = Torgue factor = 1.5

Te = /(2 x 3.85 x 108)% + (L5 » 3.42 » 10°)2
Te = 7.70 » 10% ¥ /mm

I
Te=— ¥ mx ds®
[=] 16 mw

Matenal Selection for Shaft from PSG 1.9
Selection €45 Matenal,

oyt = 360 n/mm?

FOS5 =4

We know,
Tyt

ot — ——
FOS
_ 360

T4
gt = 90 N /mm?

Shear Strez={r) = 0.5 x or
= 0.5 30
T =45 N/mm

=
Te =—— x 45 x dg?
16

ds = 95.51mm

de & 100mm
(Stepping of 2. 5mm)
d/s’ Beaning = 95mm

15
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Beanng selection of drmm shaft

Fr=—
=3

15.412 » 107
Fr@— — —

2
Fr=7706 NE&EFa=0

Select beanng tvpe drum shaft

Selecting DGER

Lh = Days X Years x HrsfDay
=300 = 5x8

Lh = 12000hrs

Ndrum =&l=Lh
bmr =—————

SLle4 x a0 x L2000
- 108

Lmr = 37.18
L10 = 1mr

Equivalent Load,
Pe = (KX Fr+Y¥ x Fals
Pe = [(1 x 7708) + 0] % 1.3
Pe = 10.02 = 10° N
Dhynamie Capacity.
Lmr 1
(Lmjtx Pe
37.18 1
€ = (— )% x 10.02 x 10°

€= 3344291 N
C = 3344.291 kgf

=

From PS5 4.12 Cowards

Beanng Number

Diameter Drhynamic Capacity

6019

83 4750

6219

83 8500

6319

83 12000

Table 4.1: Bearing Selection Table - 1

Selecting Beaning Mumber 6019 with diameter 95mm & C 4750 kgt

]
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Step 5: - Design of Roller (Tdlers)
Tube dizmeter (Dz) = 140mm & Beanng diameter = 20mm
How,
Trner diameter (TH) = Do — (2 % &)
=140 —12
Di = 128mm

How,

We=[Gg+ &b+ Grol x5
=[411+12 +17.47] % 1.5
Wi = 105.86 kgl 1dler set
Chr

We = 1058.6 N/ idler zat

Mow, Weight distbution for troughmg roller 15 70% control roller & 30% Either side
roller {15%) sach
So, assumunyz,
Centre rollers takes 70% load,
= 0.7 = 1058.6
W =741.02 N

How,
_ B+ 100

3
__ 800 + 100

Checkmg the rollers for bending,
We Enow that,
M

-
-

ah =

Here,

M=—
4

741.02 » 300

=

4
M = 55.57 x 10° N/mm

For, Section modulus ()

Ixx
=— or £= » [Dd* — DiY]
¥ 32— Do
_— 4 _ 47 — 3 3
3_32}(14023([14“ 128°] = 8L15 ¥ 10° m
17
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I =81L15 % 10°m

Howr

]

M 5557 = 10°%

T 8L15 x 10°
b = 0.5847 N /mm?®

gh =

HMowr

Selecting bearing for Idlers,

W 74102

Fre— = = 370.51
=3 3

Fr=37051N & Fa=10

How,
_wHDax Nidler
- &0
_ w ¥ 0.14 ¥ Nidler
1352 = =0

Nidler = 184.43 rpm

HMow,
Assuming for DGEE,
Lh = 12000hrs, L10 = 1mr, S =13, X =LF¥ =0
Sa,

Nidler = 60 x Lh 184,43 » 60 x 12000
Lmyr = =

108 - 108
Lmyr = 132,78 rev

Howr

Equivalent Load,

Pe=(¥®Fr+¥xFalxs
=(1%370.51+0) » 1.3
= 48168 N

How,

Dhmzmme Capacity,
C [Lm 1 P

= _m:] wre

1
132787k
n ] ® 481.66

€ = 2457.26N or C = 245.726kgf

C=

Howr,
Selecting beanng available from PSG4. 12

18
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Beanng Number Beanngz Diameter{mm} Dhvoamie Capacity (k=f)
A004 20 735
6204 20 1000
6304 20 1250

Selecting bearing number 6004 hawving diameter of 20mm & Dhyvnanme Capacity 735kt

(DGEE)

Table 4.2: Bearing %elecdon Table - 2

19
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Chapter 5

SOLID MODEL

Fig 5.1: Solid Model of Belt Conveyor
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Introduction

Smart Chess, a game that demand: strategic funking, foresight, and tactical
precision, has evolved sigmficanthy with the infegration of arificial mtellizence.
Smzrt Chess Insight aums to bndge the zap between casual and professional play
by provnding real-tome analy=is, immediate feedback, and personalized learming
expenences. This Al-dnven platform leverages powerful chess enmines such as
Stockfish to assess each mowe dunng gameplay, 1denfifing mustzkes hke
bhinders, maccuracies, or mussed opporfumties.

By muzpesting optimal moves instantly, 1t kelps plavers make better decisions on
the board and miprove thewr performance mud-game. Bevond e assistance, the
platfiorm offers post-zame analysis that lnghlights key mistakes, toming pomts,
and criical patterns, enabling plavers to reflect and learn from ther matches,
With tailored trmimmg modes, iInferactve prachice soenanos, and progress tracking
tools, the system caters to chess enthumasts of all levels, from bepmners alding
foundational slalls to advanced plavers refining shateges.
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Features

Sleek Design: Bryght Chessboard boasts a mummalist and elegant design,
making 1f a beaufiful addibion to any chess player’s collechon

Intwitive Interface: The mmhutre mierface ensures a seamless and
enjovable zammyg expenence for players of all skl levels.

Advanced Al The bmlt-m Al offers personabized coachmg, allowing
players to refine their skills and strategy.

Light indicators: A sumple touch and vour mece llummates potential
mxoves In real e and sizmfies vour move strength

Companion app: The app unlocks extra features and lets vou play with
friends, even 1f they don't have a ChessUp board.

(B~}
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Eesources Used

Smart Chess Insight 15 an mtellizent analyhcal tool desizned to asmist chess
plavers m understandimgz and moroving thew game. The project leverages basic
arificial intellizence and data analysis fechmgues to evaluate chess gamses,
provide move-by-move insighis, and suggest better alternatives based on standard
strateges and engine evahuahions.

This pum project amms to bndee the gap between begmner-level plavers and
professional analysis by offering real-time feedback, lnghhphiing blunders and
macouracies, and visuah=-ng patterns such as common opemings, threats, and
tactical opporiimities.

Here 15 the hst of vanous softerare and hardware that wall be used m desipning
the apphication:

Software Specificaton:
Operating System: Windowrs
Editor: V5 Code

Language: Javasenpt, Beact
Diatzbase: Postgres, neon

Processor: 15
Hard Dhsk: 256GE
FAM- B GB
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Algorithm
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Flowchart
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Output

Fig 6.2 Accuracies Page
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Fig 6.3 Game Review Page
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Conclusion

In conchision the Soart chess inmght project has suecessfully developed a robust
system for automated mustzke detecton and optimal move suggeshons. By
leverzging advanced algonthmes and machine learming techmiques, our tool mot
only 1denfifies potenhal errors m players’ moves but alzo provides shateme
recommendafions to enhance their gameplay, This dual funchonality fosters a
deeper understanding of chess strategy, enabling plavers of 2ll levels to mmprove
their skills and demsion- making abilibes. A= chess contirmes to gain populanty,
our project conmbutes to 2 more accessible and engamng learmimys expenence
promobng the growth of the chess commomity. Future developments could
explore firther integration of Al msights, user custormzation, and real-tmse
gameplay analvsis, makme Smart Chess Insight an myvaluable resource for chess
enttmsiasts everywhere.

VIVA Institute of Technology

82



