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Arduino Powered Autonomous Heat and Flame Detection Robot
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Abstract: This paper presents the design and development of an Arduino-powered autonomous flame heat
detection robot. The system is intended to enhance safety by detecting fire hazards at an early stage and
responding quickly without human intervention. The robot is equipped with the flame sensors to identify fire
sources, while Arduino Uno microcontroller processor the sensors data to make decision in real time. A motor
driver and DC motors enable the robot to navigate autonomously towards the fire source ,and a small water
pump is used to suppress the flames effectively .The autonomous operation reduces the human risk in hazards
environments, making it suitable for use in homes, laboratories, and small industrial applications .The system
is designed to be low-cost, energy-efficient and user-friendly ,which makes it practical choice for educational
and safety demonstration purposes .Future enhancements of the paper could include IOT(Internet Of Things)for
remote monitoring ,use of advanced sensors such as infrared and smoke detectors for higher accuracy ,and
machine learning algorithms to improve navigation and fire detection capabilities.
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I. INTRODUCTION IT PROCEDURE FOR PAPER SUBMISSION

Flame and heat detection are critical in early fire 4, Review Stage

detection systems, especially in environments This study explored the feasibility of using Arduino as
prone to fires. Traditional systems are static, and the microcontroller for a mobile, autonomous fire
their sensors can miss certain hazards. This detection system. Various components, including
research presents an autonomous robot powered by  flame sensors, a motor driver, and a pump, were
Arduino that is capable of detecting flames and integrated to achieve autonomous behavior.

excessive heat, providing an immediate alert, and
executing corrective actions such as activating a
water pump for fire suppression. The robot’s
autonomous navigation ensures timely response to
fire threats while maintaining safety in hazardous

B. Final Stage

The system was fully developed and tested with both
flame detection and fire suppression functionalities. A
thorough evaluation of the components was performed
to ensure optimal performance, including reliability in

environments. . . .
detecting flames and heat under different conditions.
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III MATH

The flame sensor output is directly proportional to
the intensity of the flame radiation, as expressed
by: Volt{out} =k \times Current (I) Frequency(f)
where Volt{out} represents the sensor output
voltage (in volts), Current(I) Frequency (F) is the
flame intensity, and k is the proportionality
constant of the sensor. The threshold voltage
volt(V) Temperature(T) is programmed in the
Arduino to determine when the fire detection
system should activate the buzzer and water pump
Volt{out} > Volt(V) Temperature(T), \text {then
the system triggers an alert and activates the
extinguishing mechanism.} The power consumed
by the circuit is determined using the general
electrical Equation = V \times I where P is the
electrical power in watts, V is the supply voltage
in volts, and I is the current in amperes. These
relations are essential for sensor calibration and
efficient power management in the system.

IV. UNITS

The the
International System of Units (SI). The consistent
use of SI units ensures standardization, accuracy,
and ease of comparison in both design and
performance analysis of the Arduino Powered
Autonomous Heat and Flame Detection Robo.

measurements are expressed in

A. Voltage and Power Level

The system primarily involves electrical, thermal,
and mechanical parameters, which are measured in
their respective SI base and derived units. The
table below summarizes the major quantities and
their corresponding units used throughout the
paper. P =V \times Where P is the total power (in
watts), V is the supply voltage (in volts), and I is
the current (in amperes).
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B. Temperature Measurement and Calibration
The flame sensor and optional heat sensor measure
temperature changes in °C. The sensor values are
converted to voltage and then mapped to temperature
readings using the sensor’s calibration equation.

C. Unit Consistency

Consistent use of SI units across all subsystems
sensing, control, and actuation helps in reducing
conversion errors and simplifies integration of
additional modules in future upgrade.

V HELPFUL HINTS

A. Figures and Tables

Ensure that all figures and tables are clearly labeled
and properly referenced in the text. Each figure should
have a concise caption placed below it, while table
captions should appear above the table. Use standard
numbering such as “Fig. 1,” “Fig. 2,” etc., and refer to
them in the text (e.g., as shown in Fig. 1). All units
used in figures and tables must follow the SI system
for consistency.

B. Equations

All equations must be properly formatted and
numbered sequentially. For example: P =V \I

Use italics for variables (V, I, P) and ensure all
symbols are defined immediately after their first
appearance.

C. Fonts and Formatting

IEEE papers generally use Times New Roman, 10-
point font, in a two-column layout. Maintain proper
spacing and alignment to ensure readability. Avoid
decorative fonts or excessive text coloring.

D. References and Citations

When referencing prior work or external sources,
number citations in square brackets like [1], [2].
Ensure all references are listed in order of appearance
and follow the IEEE reference style format.
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E. Grammar and Clarity

Keep your writing formal, concise, and technical.
Avoid long sentences and unnecessary repetition.
Use active voice whenever possible and define
abbreviations the first time they appear.

F. Submission and Review

Before submission, check for spelling errors,
verify that all figures, equations, and references are
cited properly, and ensure the document adheres to
IEEE formatting guidelines. Proofread the
document multiple times for technical accuracy.

VI SOME COMMON MISTAKES

Improper Use of Figures and Tables Figures and
tables are powerful tools for representing data, but
they are often misplaced or lack captions. Every
figure must include. Formatting Errors One of the
most frequent mistakes is failing to follow the
IEEE two-column format. Authors sometimes use
incorrect font sizes, spacing, or margins, which
makes the paper look inconsistent. Always use
Times New Roman, 10-point font, with single
spacing, and ensure alignment matches the IEEE
template. Improper Figure or Table Placement.
Figures and tables should etc., and refer to them in
the text (e.g., as shown be positioned as close as
possible to where they are first referenced in the
text. A common mistake is placing all figures at
the end of the document. Each figure must have a
descriptive caption and should be clearly readable
even when printed in gray Scale. Missing or
Incorrect Units Forgetting to include units for
measured quantities (like voltage, temperature, or
power) can lead to confusion. Always follow the
SI unit system and include units in all calculations,
tables, and Graphs. Unclear Equations that are not
properly formatted or explained are difficult for
readers to interpret. Every variable in an equation
must be defined after its first appearance, and
equations should be numbered sequentially for
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easy Reference. Weak Abstract or Conclusion A vague
abstract or conclusion that doesn’t clearly summarize
objectives, methods, and results weakens the paper.
The abstract should provide a concise overview of the
paper, and the conclusion must clearly state outcomes
and future scope. Poor Grammar and Informal
Language Avoid using casual language, personal
pronouns, or overly long sentences. Technical writing
should be formal, precise, and objective. Use active
voice and check spelling and grammar carefully.
Missing References or Incorrect Citation Format
Every data point, figure, or statement derived from
other work must be properly cited using IEEE citation
style (e.g., [1], [2]). Missing citations or nonstandard
formats are common reasons for paper rejection.

A. Figures and Tables. Ensure that all figures and
tables are clearly labeled and properly referenced in
the text. Each figure should have a concise caption
placed below it, while table captions should appear
above the table. Use standard numbering such as “Fig.
1,” “Fig. 2in Fig. 1). All units used in figures and tables
must follow the SI system for consistency. Equations
All equations must be properly formatted and
numbered sequentially. For example: P = V \times I
\tag {1} Use italics for variables (V, I, P) and ensure
all symbols are defined immediately after their first
appearance. Fonts and Formatting IEEE papers
generally use Times New Roman, 10-point font, in a
two-column layout. Maintain proper spacing and
alignment to ensure readability. Avoid decorative
fonts or excessive text coloring. References and
Citations When referencing prior work or external
sources, number citations in square brackets like [1],
[2]. Ensure all references are listed in order of
appearance and follow the IEEE reference style
format. Grammar and Clarity Keep your writing
formal, concise, and technical. Avoid long sentences
and unnecessary repetition. Use active voice whenever
possible and define abbreviations the first time they
appear. Submission and Review Before submission,
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check for spelling errors, verify that all figures,
equations, and references are cited properly, and
ensure the document adheres to IEEE formatting
guidelines. Proofread the document multiple times
for technical accuracy. A. Formatting Errors One
of the most frequent mistakes is failing to follow
the IEEE two-column format. Authors sometimes
use incorrect font sizes, spacing, or margins, which
makes the paper look inconsistent. Always use
Times New Roman, 10-point font, with single
spacing, and ensure alignment matches the IEEE
template. Improper Figure or Table Placement
Figures and tables should be positioned as close as
possible to where they are first referenced in the
text. A common mistake is placing all figures at
the end of the document. Each figure must have a
descriptive caption and should be clearly readable
even when printed in grayscale. Missing or
Incorrect Units Forgetting to include units for
measured quantities (like voltage, temperature, or
power) can lead to confusion. Always follow the
ST unit system and include units in all calculations,
tables, and graphs. Unclear Equations that are not
properly formatted or explained are difficult for
readers to interpret. Every variable in an equation
must be defined after its first appearance, and
equations should be numbered sequentially for
easy reference. Weak Abstract or Conclusion. A
vague abstract or conclusion that doesn’t clearly
summarize objectives, methods, and results
weakens the paper. The abstract should provide a
concise overview of the paper, and the conclusion
must clearly state outcomes and future scope. Poor
Grammar and Informal Language Avoid using
casual language, personal pronouns, or overly long
sentences. Technical writing should be formal,
precise, and objective. Use active voice and check
spelling and grammar carefully. Missing
References or Incorrect Citation Format Every
data point, figure, or statement derived from other
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work must be properly cited using IEEE citation style
(e.g., [1], [2]). Missing citations or nonstandard
formats are common reasons for paper rejection. A.
Incorrect Formatting and Layout One of the most
frequent issues in student research papers is improper
formatting. IEEE papers require a two-column layout,
single-spaced text, and Times New Roman, 10-point
font. Many papers use uneven margins, inconsistent
headings, or non-standard fonts, which can make the
paper look unprofessional. Ensure that all section titles
follow the IEEE hierarchy (Roman numerals for main
sections, capitalized titles, and bold formatting). Avoid
extra spacing between paragraphs

VII EDITORIAL POLICY

General Policy Papers submitted to IEEE conferences
and journals must represent original work that has not
been published or The
manuscript should be technically accurate, clearly
written, and presented in the standard IEEE format.

submitted elsewhere.

Authors are expected to ensure the novelty, clarity, and
completeness of their research findings. Plagiarism
and Originality IEEE strictly prohibit plagiarism and
self-plagiarism. All submissions are checked using
plagiarism detection software. Authors must properly
cite previously published materials, including their
own work, if reused. Reproduction of text, figures, or
data from external sources without proper
acknowledgment is considered a violation of IEEE
ethics. Authorship Responsibility Every listed author
must have made a significant contribution to the
research and preparation of the manuscript. This
includes conceptualization, design, experimentation,
data analysis, or writing. Authors are also responsible
for the accuracy and integrity of the entire paper. Peer
Review and Revision All submitted manuscripts
undergo a peer-review process to evaluate technical
quality, originality, and contribution to the field.
Reviewers may suggest revisions to improve clarity,
accuracy, or formatting. Authors are expected to
respond to reviewer comments constructively and
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revise their papers within the given deadline.
Ethical Standards Authors must follow IEEE’s
Code of Ethics, ensuring honesty in data
presentation, avoidance of fabrication, and full
disclosure of funding or potential conflicts of
interest. Experimental results, such as those related
to hardware testing or simulation, should be
reported transparently. Paper Acceptance

and Publication Final acceptance of a paper
depends
formatting according to IEEE guidelines, and
adherence to ethical and editorial standards.

on successful peer review, proper

Accepted papers are published in IEEE conference
proceedings or journals, with full credit given to
all contributing authors.

VIII. PUBLICATION PRINCIPLES

Integrity and Originality All papers submitted for
publication represent  original
unpublished work. The contents must not be
simultaneously submitted to other journals,
conferences, or publications. Authors are required
to ensure that their work contributes new
knowledge or significant improvement in an

must and

existing domain, such as the development or
enhancement of an Arduino-based flame detection
system. Ethical Reporting Research findings must
be presented with honesty, and
transparency. Experimental data should not be
fabricated, falsified, or selectively omitted. When
using previously published material, authors must
provide full and proper citations according to the
IEEE reference format. Plagiarism, data
manipulation, and misleading presentation are
serious violations of IEEE publication ethics.
Authorship and Acknowledgment Each author
must have made a meaningful contribution to the
research. Proper acknowledgment should be given
to individuals or institutions that supported the
work, such as laboratories, funding agencies, or
academic mentors. The order of authors should

accuracy,
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reflect the level of contribution to the research and
writing. Peer Review and Confidentiality All
manuscripts undergo a blind peer-review process,
where qualified reviewers evaluate the technical depth,
relevance, and originality of the work. The review
process is confidential, and reviewers’ identities are
not disclosed to authors. Authors must treat all
communications during the
confidential. Reproducibility and Data Transparency
Results presented in the paper must be reproducible

review process as

and verifiable. Authors are encouraged to include
sufficient technical details, block diagrams, or
algorithms replicate their
experiments. Data transparency strengthens the
credibility and reliability of scientific publications.
Correction and Retraction If errors are discovered after
publication, authors are responsible for notifying the
editor immediately. Depending on the severity, IEEE

to allow others to

may issue a correction notice, erratum, or retraction.
Maintaining scientific integrity is more important than
preserving publication records. Compliance with [EEE
Standards All submissions must comply with IEEE’s
Publication Ethics and Malpractice Statement. This
includes adherence to ethical standards in authorship,
citation, data usage, and conflict of interest disclosure.
Failure to comply may result in rejection or removal of
the paper from IEEE archive.

IX. CONCLUSION

This paper presented the design and implementation of
an Arduino-powered autonomous heat and flame
detection robot capable of detecting fire and
responding  immediately by  activating an
extinguishing mechanism. The system integrates a
flame sensor, buzzer, TIP122 driver circuit, and a
water pump, all controlled by an Arduino Uno.
Through automation, the robot effectively detects fire
sources and suppresses them within a short response
time, minimizing human involvement and risk. The
proposed system demonstrates a low-cost, energy-
efficient, and reliable approach to fire detection and



Swanirman Sunirmit Publications of Research - 8th ICRTTEAS April 2026 | [2026-27]
ISSN [Online]: 2583-2654

prevention, especially in areas prone to accidental

fires. The results show that using simple hardware

components and open-source programming can

create a practical safety solution adaptable to both

domestic and industrial Environments. Future

developments of this paper may include

integration with IoT  platforms, wireless

communication modules, or machine-learning-

based decision systems for enhanced fire

prediction, remote monitoring, and improved

accuracy. This advancement would make the

system more intelligent, scalable, and useful in

real-time safety Applications.
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