27 \33
’ IJSREM%Q
W 22 International Journal of Scientific Research in Engineering and Management (IJSREM)
ReiizaS Volume: 09 Issue: 03 | March - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

Voice-Activated Scientific Calculator for Enhanced Interaction

Shardul Satish Salvi

Information Technology Department
Finolex Academy of Management and
Technology Ratnagiri,Maharashtra
shardulsalvi20002@gmail.com

Vinit Vivek Salvi

Information Technology Department
Finolex Academy of Management and
Technology Ratnagiri,Maharashtra
salvivinit49@gmail.com

Rushikesh Shekhar Surve
Information Technology Department
Finolex Academy of Management and
Technology Ratnagiri,Maharashtra
rushikeshsurve193@gmail.com

Prof. Omkar Dike

Information Technology Department
Finolex Academy of Management and
Technology Ratnagiri,Maharashtra
Omkar.dike@famt.ac.in

Prathamesh Pradyumna Shirdhankar
Information Technology Department
Finolex Academy of Management and
Technology Ratnagiri,Maharashtra
prathameshshirdhankar01@gmail.com

Abstract—The Voice-Based Scientific Calculator (VoCal) is
an Android app that enables users to perform mathematical
calculations using voice commands. It supports basic
arithmetic and advanced scientific functions like trigonometry
and logarithms. The app processes voice input by transcribing,
filtering, and converting it into a mathematical expression,
which is then evaluated for accurate results. It also includes
language translation for Hindi enhancing accessibility.

With a user-friendly interface, voice and touch input, and

It provides a convenient and accessible solution for users,
particularly those with physical limitations. Additionally,
the app is seamlessly integrated into smartphones,

ensuring ease of use and portability.

LITERATURE SURVEY
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INTRODUCTION Euﬁgggtn for impaired Ifiiks CZ&EE&S handle advanced
Voice-based calculators have gained attention for Sglving" users scientific math operations
enhancing user experience and accessibility, particularly for calculations
individuals with disabilities or those preferring hands-free A Voice | Reduces Effectiveness | SNOWs promise
interaction. While existing voice assistants like Google Calculator g?fgr%”'“on depends on | . RO
Assistant and Siri focus on general tasks, they lack Based on | improving | fooust emor f 4 rgquires
specialized functionality for scientific calculations, such as Speech  Brror | o correction further
trigonometric functions. Correction experience algorithms refinement
. . Dual-mode
Current voice-based scientific calculators often face . ) Accuracy  of system enhances
limitations in accuracy, user-friendliness, and adaptability CSrL”nag;::”Tbi ?Ire‘;‘f'b‘ffﬁ in | intororetation | convenience, but
across different platforms. Some of the existing systems rely Voice-Based input Y maypvary in | performance
on predefined command sets or require specific speech Calculator” methods different needs .
patterns, making them less flexible in terms of real-time environments L“;E;"égngn;”
voice recognition. Furthermore, the majority of these
applications are restricted to a single platform, limiting their
usability.
CHALLENGES

This project addresses these challenges by developing a
voice-enabled calculator for basic operations like addition,
subtraction, multiplication, and division, using voice
commands. The application offers two modes of
calculation—text and voice, allowing users to choose their
preferred method. By incorporating voice recognition, the
app becomes easier to use for all users, including those with
physical challenges, while also reducing calculation time.
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e Limited Scientific Functionality

Many existing voice-based calculators primarily support
subtraction,

basic

arithmetic

operations

(addition,

multiplication, division). Advanced scientific functions such
as trigonometric, logarithmic, and exponential calculations
are often absent or poorly implemented, reducing their
applicability for academic and professional use.
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e Speech Recognition Accuracy

Previous systems struggle with recognizing diverse
speech patterns, accents, and pronunciation variations.
Systems like "Design and Implementation of Speech-Based
Scientific Calculator” relied on Euclidean distance criteria
for speech recognition, which may not be robust enough for
natural, spontaneous speech. Background noise and
misinterpretation of wvoice commands further degrade
accuracy.

e Real-Time Processing Limitations

Many voice-based calculators face delays in processing
spoken input due to inefficient speech-to-text conversion
methods. The reliance on cloud-based recognition or
high-processing algorithms can lead to lag, making
real-time calculations slower compared to traditional input
methods.

e  User Experience and Accessibility Constraints

While voice-based calculators aim to improve
accessibility, they often lack a seamless user experience.
Systems like "Smart Number Cruncher" offered both text
and voice modes but struggled with voice input accuracy in
noisy environments.  Additionally, some previous
applications required predefined commands or specific
speech patterns, making them less intuitive for new users.

Addressing These Challenges in Our Project

Our voice-based scientific calculator aims to overcome
these limitations by:

Enhancing voice recognition accuracy for basic
operations while expanding to scientific functions in future
updates.

Implementing a hybrid approach with both voice and
text input to improve user flexibility.

Reducing processing delays by optimizing real-time
speech recognition.

Focusing on an accessible, user-friendly interface with
minimal command restrictions.

OBJECTIVE

The primary objective of this project is to develop an
efficient and accessible voice-based scientific calculator that
enhances usability and convenience for users. This system
aims to integrate both voice and text input for performing
mathematical operations while ensuring accuracy, speed,
and ease of use.

Dual-Mode Calculation:

Implement both voice and text-based input to allow users
flexibility in performing calculations.

Enhanced Accessibility:

Provide a hands-free calculation method, making it more
accessible for visually impaired and physically challenged
users.

DOI: 10.55041/1JSREM43328 | Page 2

© 2025,IJSREM | www.ijsrem.com

Accurate Voice Recognition:

Optimize speech-to-text processing for basic arithmetic
operations (addition, subtraction, multiplication, division)
and expand to scientific functions in future updates.

Real-Time Processing:

Minimize delays in voice recognition and calculation to
ensure fast and responsive results.

User-Friendly Interface:

Develop an intuitive and easy-to-use interface that allows
seamless switching between voice and text modes.

PROPOSED SYSTEM

The proposed system aims to enhance the accuracy and
accessibility of scientific calculations by integrating voice
recognition with a traditional calculator interface. This
system processes spoken mathematical expressions,
converts them into text, evaluates the expressions, and
provides results via both visual and audio outputs.

This flowchart represents the step-by-step workflow of the
Voice-Based Scientific Calculator, from voice input to result
evaluation.

Stepwise Breakdown:
Start:

The process begins when the user provides a voice
command.

Voice Input:

The user speaks a mathematical expression, which is
captured as audio data.

Audio Transcription:

The system converts the audio data into text using a speech
recognition module.

Language Detection:

The system checks whether the extracted text is in English
or a native language (Hindi/Marathi).

If the input is in a native language, it is translated into
English.

If the input is in English, it directly moves to the next step.
Text Filtering:

The system processes the text to extract mathematical
expressions.
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Figure 1: Flow Chart

Conversion:
The filtered text is converted into a mathematical expression that can be )
computed. Result Generation:
Evaluation: The final result is displayed and/or spoken out.

The mathematical expression is evaluated, and the result is computedm sk
nish:

The process ends after successfully returning the
computed result,

User Voice Interface Speech Recognition Service ‘ ‘ NLP Module ‘ ‘ Calculator Engine | | TTS Service | | Audio Output

Speak "Add five and three"

>
>

| Send audio data

>
>

|_ Return text "Add five and three"

| Send text command

>

Perform addition (5 + 3)
4,

Return result (8)
( ..........................................

Generate response “The result is eight”

>

' Play audio
—
Hear "The result is eight"
PRIy |
IErmr Handling Example f
Speak "Add five and" o
__Send audio data <
| Return error “Incomplete command*
Prompt "Sorry, | didn't understand that. Please try again.”
l{ser Voice Interface Speech Recognition Service 1 ‘ NLP Module ‘ ‘ Calculator Engine | | TTS Service | | Audio Output

Figure 2: Sequence Diagram
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The sequence diagram illustrates the working of a
Voice-Based Scientific Calculator by showing the
interaction between different system components.

User Input (Voice Command):

The user speaks a mathematical expression, e.g., "Add
five and three."

This input is sent to the Voice Interface.
Speech Recognition & NLP Processing:

The Speech Recognition Service converts the audio
input into text: "Add five and three."

The NLP Module interprets this text and sends a
command to the Calculator Engine.

Calculation & Response Generation:
The Calculator Engine processes the request (5 + 3 =38).

The result (8) is sent back to the NLP module, which
formulates the response: "The result is eight."”

Text-to-Speech (TTS) & Audio Output:
The TTS Service converts the text response into speech.

The Audio Output plays the generated response, and the
user hears: "The result is eight.”

Error Handling Example

If the user provides an incomplete command, e.g., "Add
five and", the system follows these steps:

The Voice Interface sends the incomplete audio input to
the Speech Recognition Service.

The Speech Recognition Service detects an incomplete
command.

Instead of passing it to the Calculator Engine, it returns
an error message: "Incomplete command.”

The system prompts the user: "Sorry, I didn't understand
that. Please try again."

RESULT ANALYSIS:

VoCal

ol - -
7 8 9 x
4 5 6 2

Fig 3: Application Home Screen
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The Voice-Based Scientific Calculator (VoCal) has been
tested for both basic and advanced mathematical operations.
Below is an analysis of its performance based on key
parameters:

1. User Interface & Design

The app provides a clean and intuitive interface with
clear, color-coded buttons.

A dropdown button allows users to switch between basic
and scientific modes.

A dedicated microphone button is available for voice
input.

2. Functional Testing

Basic operations (addition, subtraction, multiplication,
division) work efficiently via both touch and voice input.

Advanced functions (trigonometric, logarithmic, and
power operations) are correctly processed.

The history feature enables users to review past
calculations.

VoCal

7 8 9 x
4 5 6 #
1 2 3 =

Fig 4: Scientific Functions Menu
3. Voice Recognition Performance

The app successfully transcribes numerical and
mathematical expressions with high accuracy.

It supports both English and native languages
(Hindi/Marathi), ensuring broader accessibility.
The speech-to-text conversion correctly identifies

mathematical terms and operators.

4. Accuracy of Computation
The evaluated results match expected outputs for simple and
complex expressions.
Proper handling of operator precedence (BODMAS rules) is
observed.
Errors in speech recognition are minimized by text filtering
and validation.
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Calculation History

55x8
95+2
4406%6
55x8

5+6+11

Fig 5: Calculation History

5. System Performance
The app runs smoothly on Android devices without
noticeable lag.
Response time is fast, ensuring real-time calculation.
Memory and battery consumption remain optimized during
testing.

6. Future Improvements
Adding graphing capabilities for visualizing functions.
Enhancing multilingual support for broader accessibility.
Improving error handling for misrecognized voice inputs.

Select Voice Language

QO English ava

®) Hindi

Fig 6: Language Selection
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CONCLUSION

The Voice-Based Scientific Calculator (VoCal) successfully
integrates speech recognition and scientific computation
into a user-friendly Android application. The project
demonstrates the efficacy of voice commands in performing
both basic and advanced mathematical operations,
enhancing accessibility and ease of use.

Through extensive testing, the application has proven to be
accurate, responsive, and efficient, with a well-structured
interface that ensures smooth user interaction. The inclusion
of scientific functions, history tracking, and a hybrid input
mode (touch + voice) makes it a versatile tool for students
and professionals alike.

While the current version focuses on core calculations,
future enhancements such as graph plotting, improved
multilingual support, and Al-driven error correction can
further elevate its functionality. This project highlights the
potential of voice-based interfaces in computational tools,
making technology more inclusive and accessible.
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