
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 12 Issue: 11 | Nov 2025              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 587 
 

DESIGN AND IMPLEMENTATION OF AN ELECTRONIC VOTING 
MACHINE USING VHDL AND WEB-BASED VISUALIZATION 

Vaishnavi B. Shelke, 
CSMSS, Chh. Shahu College of    Engineering, 

Chhatrapati Sambhajinagar 

Rutuja N. Jagtap 
CSMSS, Chh. Shahu College of         Engineering, 

Chhatrapati Sambhajinagar 
 

Mr. Pandurang N. Kathar 
Assistant Professor, Electronics Engg (VLSI D&T) 
CSMSS, Chh. Shahu College of Engineering, 

Chhatrapati Sambhajinagar 

Dr. Shrikant J. Honade 
HOD, Electronics Engg (VLSI D&T) 
CSMSS,Chh.ShahuCollege of Engineering,    

Chhatrapati Sambhajinagar 
-------------------------------------------------------------------------***-------------------------------------------------------------------------

Abstract - Electronic Voting Machines (EVMs) have 
transformed the traditional voting system by making the 
process faster, more secure, and user-friendly. However, real-
time monitoring, transparency, and digital visualization 
remain challenges in existing systems. This project proposes 
an Intelligent Digital Electronic Voting Machine designed 
using VHDL on EDA Playground with a real-time interactive 
web interface that visually displays vote count, animations, 
button feedback, and automatic winner declaration. The 
system includes secure edge detection, debouncing logic, a 
multi-candidate voting unit, and a front-end web application 
that simulates real-time behavior. 

This paper presents the architecture, algorithm, 
implementation, and advantages of the proposed EVM 
model. The combination of hardware-level design (VHDL) 
and front-end visualization offers an innovative educational 
and practical demonstration platform for secure digital 
voting. 

Key Words:  Electronic Voting Machine, VHDL, Digital 
System Design, EDA Playground, Real-Time Visualization, 
Web Interface, Edge Detector, Vote Counter. 

1.INTRODUCTION  

Voting is one of the most essential components of a 
democratic society. It allows citizens to choose their 
representatives and express their collective voice in an 
organized and fair manner. Traditionally, voting in many 
countries has been conducted using paper ballots, where 
voters mark their choices manually and election officials 
count the votes. Although this method is widely understood 
and trusted, it suffers from several limitations such as long 
counting time, high chances of human error, invalid votes, 
and the possibility of manipulation. These issues become 
more serious when the number of voters increases or when 
elections need to be completed in a short time. 

To overcome these challenges, Electronic Voting 
Machines (EVMs) were introduced as a reliable and efficient 
alternative to manual voting. EVMs eliminate problems like 
wrong ballot marking, torn ballots, and counting mistakes. 
They provide faster results, ensure accuracy, and reduce the 

need for large manpower. Due to these advantages, EVMs 
have been widely adopted in many countries, including 
India, where they play a major role in conducting large-scale 
national and state elections. 

However, commercial government EVMs are highly 
secure and closed systems, making them unsuitable for 
academic and educational purposes. Students studying 
electronics, digital design, or VLSI often need a simplified 
and practical model to understand how an EVM works 
internally—how the signal from a button press is processed, 
how noise or switch bounce is removed, how votes are 
stored, and how results are calculated. Existing educational 
models are often limited to block diagrams or theoretical 
explanations and do not provide real-time interaction or 
visualization. 

The purpose of this project is to design a miniature, 
academic-friendly Electronic Voting Machine using VHDL 
(VHSIC Hardware Description Language) and web-based 
visualization. The hardware part of the system is 
implemented using VHDL on EDA Playground, allowing 
students to write, simulate, and observe the behavior of 
digital circuits through waveform analysis. This helps to 
understand concepts like counters, edge detection, 
debouncing, synchronous logic, and state transitions. 

To make the project more interactive and visually 
understandable, a front-end web interface is also 
developed using HTML, CSS, and JavaScript. This interface 
displays buttons for each candidate, shows vote count 
updates in real time, plays feedback sounds, provides 
animations, and displays the winner using a pop-up 
message. The combination of VHDL hardware logic with a 
modern web interface creates an innovative learning 
experience that bridges the gap between digital circuit 
simulation and user-friendly front-end interaction. 

Thus, this project not only demonstrates the internal 
functioning of an EVM but also encourages practical learning 
by providing both backend hardware logic and frontend 
visualization. It serves as an educational tool for 
understanding digital electronics, embedded systems, web 
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technologies, and human-computer interaction—all through 
a simple yet meaningful application: an electronic voting 
system. 

PROJECT PHASES :- 

To provide a complete understanding, the project is divided 
into three key phases, each addressing a different aspect of 
the system’s design and implementation. 

1. Phase 1: Backend Logic Design Using VHDL 
 Study the basic requirements of an EVM (inputs, 

counters, reset, clock). 
 Identify 10 candidate buttons as digital inputs. 
 Design a rising-edge detector to ensure each vote 

is counted only once. 
 Implement synchronous counters for each 

candidate using VHDL. 
 Add a reset circuit to initialize all counters to zero. 
 Structure the VHDL code into separate modules (top 

module + counter module). 
 Write code that updates counters on the positive 

edge of the clock. 
 Ensure the design is synthesizable and compatible 

with FPGA-style hardware. 
 Upload and execute the VHDL code on EDA 

Playground for simulation. 
 Confirm the backend logic works without 

implementing physical hardware. 

2. Phase 2 : Simulation, Testing, and Waveform 
Verification 

 Create a testbench file to simulate vote inputs for 
all candidates. 

 Generate input pulses representing real user button 
presses. 

 Observe behavior using waveform viewers like EDA 
Playground or GTKWave. 

 Check that each pulse increments the correct 
counter by exactly 1. 

 Confirm reset functionality resets all counters to 
zero. 

 Validate timing diagrams (clock → pulse → counter 
update). 

 Test with different combinations of inputs (single 
vote, multiple votes, random voting). 

 Ensure no double-counting occurs (debounce + 
edge detection). 

 Fix any detected problems in VHDL code and re-
simulate. 

 Finalize the backend logic once waveform results 
match expected output. 

3. Phase 3: Front-End Visualization Using Web 
Technologies 

 Design a webpage layout that looks like a real 
EVM panel. 

 Create 10 vote buttons using HTML 
representing 10 candidates. 

 Style the interface using CSS to make it visually 
appealing and clean. 

 Add animations for button presses (scale, glow, 
color change). 

 Use JavaScript to: 
o Increase the vote count when a button is 

pressed. 
o Play a beep sound on each valid vote. 
o Update a real-time vote table. 
o Highlight the selected candidate temporarily. 

 Include a winner declaration pop-up using 
JavaScript logic. 

 Add a reset button to clear all votes and refresh the 
screen. 

 Make the interface responsive so it works on mobile 
and laptop. 

 Integrate the web interface conceptually with the 
backend logic simulation. 

 Provide a real-time voting experience, similar to a 
real EVM. 

4. Phase 4: System Integration & Validation 

 Compare results from the VHDL simulation with 
the front-end vote display. 

 Ensure both systems show consistent vote 
counts. 

 Validate that the system behaves correctly for:        
 

o High number of votes 
o Rapid voting 
o Reset during operation 

 Document observations, test cases, and output 
screenshots. 

 Present the results in waveform diagrams + web 
display screenshots. 

 

2. .LITERATURE REVIEW 
 

The use of technology in mental healthcare has The 
evolution of election systems has been widely studied by 
researchers across electronics, computing, and security 
domains. The shift from traditional ballot-based voting to 
digital and electronic systems has been highlighted by 
several authors. Kumar and Deshmukh discussed that 
manual paper-based voting suffers from errors, delays, and 
manipulation risk, making digital voting a more reliable and 
transparent alternative for modern democracies [1]. Their 
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study emphasized the importance of accuracy and faster 
result processing, which directly supports the objective of 
designing efficient Electronic Voting Machines. 

To understand the digital logic behind voting systems, 
Mehta presented a detailed VHDL-based model of a counter-
driven voting system, explaining how hardware description 
languages can be used to build secure and predictable digital 
machines [2]. This work reinforces the importance of 
synchronous counters and signal-based vote recording, 
which forms the core of the proposed EVM project. Similarly, 
Gupta and Sen explored the role of FPGA-based counters in 
real-time electronic systems, highlighting that synchronous 
counters offer stability, deterministic behavior, and error-
free counting — features necessary in voting systems [3]. 

Beyond hardware logic, modern research also focuses on 
simulation tools used for modeling embedded circuits. 
Verma emphasized the advantages of online VHDL 
simulators for academic use, explaining how waveform 
visualization helps students understand digital transitions 
and timing behavior without needing physical hardware [5]. 
Rao also supported the use of VHDL in education, stating that 
digital system modeling helps engineering students 
understand practical behavior of designs such as counters, 
edge detection, and clocked circuits [7]. These findings 
reinforce why EDA Playground and VHDL testbenches are 
crucial for verifying the backend logic of the EVM developed 
in this project. 

Security and reliability remain major concerns in 
electronic voting discussions. Singh provided an in-depth 
comparison of EVM reliability and traditional systems, 
concluding that digital methods reduce invalid votes and 
human errors, but must be carefully designed to avoid 
double-counting or unauthorized manipulation [9]. These 
insights directly influence the need for rising-edge detection, 
debouncing, and controlled pulse generation in the proposed 
VHDL design. 

In addition to backend hardware, several researchers 
focused on user interface design for voting. Sharma 
emphasized the importance of interactive visual interfaces 
for learning and public usability, showing how web 
technologies can simulate real-world systems for education 
and training [4]. Naik and More further explored user-
friendly voting interfaces using modern web technologies, 
recommending clean design, clear buttons, and responsive 
interaction to make systems intuitive and widely accessible 
[10]. These works support Phase 3 of the present project, 
where an HTML/CSS/JavaScript interface is created to 
visualize vote casting and display real-time results. 

Studies on educational tools also contribute to this 
project. Chandra highlighted that low-cost simulation 
platforms can effectively replace FPGA boards for academic 
design validation [8], which validates our approach of using 
VHDL simulation instead of costly hardware. Jadhav 
demonstrated the importance of accurate testbenches for 
validating digital circuits such as counters and state 

machines [11], supporting the methodology used here for 
testing vote pulses and verifying counter outputs. 

Finally, the documentation provided by EDA Playground 
itself offers practical guidelines on how VHDL code, signals, 
and waveform files can be executed and analyzed online 
[12]. This platform plays an essential role in performing 
backend verification for the EVM project without requiring 
physical FPGA kits. 

 

3. SYSTEM ARCHITECTURE AND FEATURES 
 
a. Backend Hardware Logic Layer 
(VHDL Architecture) 
This part represents how the internal hardware of the 
voting machine works. 
• Input Interface 

o 10 digital inputs, one for each candidate. 

o Represents the vote buttons. 

o Accepts logic signals for every vote. 
• Edge Detector Block 

o Detects rising edge (0 → 1 transition). 

o Prevents double-counting of votes. 

o Converts button input into one-clock pulse. 
• Vote Counter Block 

o Contains 10 independent 8-bit counters. 

o Each counter belongs to one candidate. 

o Counter increments only when a valid pulse 
arrives. 

o Works fully synchronous with system clock. 
• Reset Logic 

o Clears all counters to zero. 

o Used for starting a new session or re-running 
tests. 

• Output Block 

o Sends final vote count of all 10 candidates. 

o Output used in waveform, testbench, or UI 
display. 

 
b. Simulation and Verification Layer (Testbench 
Architecture) 
This part checks whether the VHDL design works 
correctly. 
• Clock Generator 

o Produces a continuous clock signal (e.g., 50 
MHz). 

o Drives all digital operations. 
• Stimulus Generator 

o Simulates real voter actions. 

o Generates pulses for each candidate. 

o Used to test 100+ votes and different voting 
patterns. 

• Waveform Viewer 

o Shows vote pulses, counter increments, and 
reset behavior. 
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o Helps visualize internal hardware operations. 

o Used to confirm correct timing and logic. 
• Result Logger 

o Prints final vote count of all candidates. 

o Verifies whether simulation matches expected 
results. 

 
c. Front-End Visualization Layer (Web Interface 
Architecture) 
This part shows the voting machine to the user through 
a website. 
• User Interface 

o Created using HTML + CSS. 

o Contains 10 candidate buttons. 

o Displays vote count in a table. 

o Shows winner and reset options. 
• Interaction & Animation Block 

o Button press animation for better visuals. 

o “Beep” sound when a vote is cast. 

o Smooth increment animation for vote count. 

o Popup box for winner declaration. 
• Vote Processing Script (JavaScript) 

o Increases counter for selected candidate. 

o Updates table instantly. 

o Handles reset logic. 

o Calculates and displays the winner. 
 
d. Integration Architecture 
This part explains how all components relate to each 
other. 
• Backend (VHDL) 

o Handles actual hardware logic. 

o Ensures correct and reliable vote counting. 
• Simulation (Testbench) 

o Ensures backend is error-free before visualizing. 

o Waveform and log show correct internal 
functioning. 

• Front-End (Website UI) 

o Represents voting process visually. 

o Makes the system interactive and easy to 
present. 

• Combined System 

o VHDL ensures correctness → 

o Testbench verifies behavior → 

o Web UI displays results in real-time. 
Together, they form a complete EVM model without 
requiring FPGA hardware. 

 
4. METHODOLOGY 

The methodology of the Electronic Voting Machine (EVM) 
project describes the complete process followed from the 
initial design stage to the final testing and output 
visualization. The goal of this methodology is to ensure 
that the voting system is accurate, reliable, user-
friendly, and easily verifiable through simulation and a 
web-based interface. 
 
1. Requirement Analysis 

 Identify the need for a digital voting system 
suitable for academic use. 

 Define basic requirements: 
o 10 candidate inputs 
o Single vote allowed per button press 
o Vote counts stored in counters 
o Reset functionality 
o Clear output display 

 Ensure the system must run without FPGA 
hardware, using only online tools like EDA 
Playground. 

 
2. System Study & Module Identification 

 Divide the project into three main modules: 
1. Backend Voting Logic (VHDL) 
2. Simulation & Testing (Testbench) 
3. Frontend Visualization 

(HTML/CSS/JS) 

 Identify sub-modules: 
o Edge detector 
o Counters 
o Reset logic 
o Vote display 

 
3. VHDL Backend Logic Design 

 Write modular VHDL code for: 
o Edge Detector: generates a one-clock 

pulse for each vote. 
o Vote Counters: 10 independent 8-bit 

counters. 
o Top Module: integrates all inter locks. 

 Ensure that each vote increments the correct 
candidate counter only once. 

 Add synchronous reset to initialize all values to 
zero. 

 
4. Testbench Development 

 Write a separate testbench file to test the VHDL 
design. 

 Generate vote pulses for all 10 candidates. 

 Simulate real voting patterns: 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 12 Issue: 11 | Nov 2025              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 591 
 

o Random voting 
o 100 voters 
o Multiple candidates 

 Test reset behavior and clock synchronization. 

 Print final vote counts using report statements. 
 
5. Simulation Using EDA Playground 

 Upload VHDL files (edge detector, counters, top 
module, testbench). 

 Select the GHDL VHDL compiler. 

 Run the simulation to generate: 
o Waveform (VCD file) 
o Output log 

 Verify: 
o Vote pulse shape 
o Counter increments 
o Reset functionality 

 
6. Front-End Interface Development 

 Design an interactive web-based EVM using 
HTML, CSS, and JavaScript. 

 Create: 
o Vote buttons for 10 candidates 
o Real-time vote counter table 
o Winner display 
o Reset button 

 Add animations, sound effects, and button 
highlight effects. 

 
7. Integration & Result Verification 

 Compare simulation output (VHDL) with 
frontend vote display. 

 Ensure both produce: 
o The same vote increments 
o The same final winner 
o The same reset behavior 

 Record final results and take screenshots for 
documentation(fig4.1). 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

Fig 4.1  Simulation Output of Voting Machine 

5.RESULTS 

1. Successful VHDL Implementation 

 The voting machine logic was designed 
completely in VHDL, including vote inputs, 
counters, and reset circuit. 

 All modules worked as expected during 
behavioral simulation. 

 
2. Accurate Vote Counting for All Candidates 

 Each candidate received a dedicated 8-bit 
counter. 

 Every valid vote increased the correct counter 
by exactly one, with no double-counting. 

 
3. Clean Input Handling Using Edge Detection 

 Rising-edge detection ensured only one vote was 
counted per button press. 

 No glitches or multiple increments were 
observed during simulation. 

 
4. Waveform Verified in EDA Playground 

 Timing diagrams showed: 
o vote pulse generation 
o counter increments 
o reset clearing all counters 

 The waveform matched the expected theoretical 
behavior. 

 
5. Testbench Simulated 100 Voters Successfully 

 The testbench injected 100 pulses in different 
distributions. 

 Final vote count produced by counters matched 
the testbench inputs exactly. 
 

6. Output Display Generation 

 The counter values were correctly shown in: 
o waveform (simulation) 
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o console reports (testbench) 
o front-end UI (HTML/JS version) 

7. Online Tool Implementation Completed 

 The entire backend logic was simulated on EDA 
Playground without needing an FPGA (fig5.1). 

 This makes the project low-cost, accessible, and 
easy to demonstrate. 

 
8. Front-End Voting UI Worked Successfully 

 The HTML/CSS/JS interface showed: 
o real-time vote count updates 
o button animations 
o beep sound feedback 
o winner announcement pop-up 

 This provided an interactive experience like a 
real EVM. 

 
9. Consistency Between Backend and Front-End 

 The vote results from the VHDL simulation 
matched the results displayed on the web 
interface. 

 This proves proper integration of logic and visual 
representation. 

 
10. Complete Voting Cycle Verified 

 System reset → voting → counting → winner 
declaration 
All stages were successfully tested and validated. 

 
Fig 5.1  Final Code Execution on EDA Playground 

  6. ADVANTAGES 

1. Ensures accurate and error-free vote counting. 
2. Eliminates problems like invalid votes and double 

voting. 
3. Provides fast and reliable result generation. 
4. Reduces human involvement, minimizing manual 

counting errors. 
5. Requires very low power and is cost-effective 

compared to large systems. 
6. The VHDL-based design makes it easy to simulate, 

debug, and modify. 
7. The web-based front end offers a user-friendly 

interface for demonstration. 
8. Works effectively even for large numbers of voters 

in testing. 
9. Can be integrated with educational labs for real-

time learning and simulation. 
10. Provides a secure and tamper-proof voting 

mechanism compared to paper ballots 
 

      7. APPLICATIONS 

1. Useful for college elections, student clubs, and 
small organizations. 

2. Can be used in technical events, competitions, and 
workshops. 

3. Helpful as a teaching tool in digital electronics and 
VLSI design laboratories. 

4. Suitable for demonstrating real-time embedded 
system concepts. 

5. Can be used in polling surveys or feedback 
systems in institutions. 

6. Acts as a base model for designing large-scale 
government EVMs. 

7. Useful in research and academic projects for 
FPGA-based system design. 
 

      8.FUTURE SCOPE 

 Integration with biometric authentication 
(fingerprint or RFID) to prevent fake voting. 

 Adding LCD/LED screens for instructions and 
result display. 

 Implementation on a real FPGA board for 
hardware-level testing. 

 Adding wireless data transfer for result 
transmission to central servers. 

 Use of encryption for secure vote storage. 

 Adding voice assistance for visually impaired 
users. 

 Expanding from 10 candidates to dynamic 
candidate selection. 

 Integration with mobile apps for remote 
monitoring of vote status. 

 Adding self-diagnostic tests to detect hardware or 
software faults. 

 Use of AI-based anomaly detection to identify 
unusual voting patterns. 

9. CONCLUSION 

The designed Electronic Voting Machine successfully 
demonstrates a secure, reliable, and user-friendly voting 
system built using digital logic principles and modern 
web technologies. By implementing the core voting 
mechanism in VHDL and validating it through simulation, 
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the project ensures complete accuracy in vote counting 
and signal processing. The frontend interface further 
enhances usability by offering real-time vote display, 
sound feedback, and result declaration. This project not 
only highlights the advantages of electronic voting but 
also serves as an excellent academic model for 
understanding hardware–software integration. Overall, 
the system provides a fast, efficient, and transparent 
voting experience, making it highly suitable for 
educational purposes, small-scale elections, and future 
digital voting innovations. 
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