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Abstract— The Smart Fault Detector Robo revolutionizes
safety protocols with its cutting-edge design, employing a
synergy of state-of-the-art sensors, Al, and robotics. Its primary
goal is the early identification of gas leaks and fire incidents
across diverse settings. Utilizing advanced gas sensors, it can
detect a broad spectrum of harmful gases, including methane
and carbon monoxide, with remarkable precision. Powered by
sophisticated Al algorithms, it swiftly analyzes data in real-time,
distinguishing between normal fluctuations and potential
hazards, ensuring unparalleled accuracy and reliability.
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Introduction:

In an era marked by technological advancements and
growing concerns over safety and security, the development
of innovative solutions for early detection of gas leaks and
fire incidents has become paramount. Among these
solutions, the Smart Fault Detector Robo emerges as a
promising system that integrates cutting-edge sensors,
artificial intelligence, and robotics to proactively identify
potential hazards in various environments. Designed to
address the pressing need for swift and accurate detection of
gas leaks and fire outbreaks, this advanced technology offers
a proactive approach to ensuring safety and minimizing risks
to individuals and assets.

The Smart Fault Detector Robo's ability to detect a wide
range of harmful gases, such as methane, propane, and
carbon monoxide, with high sensitivity and accuracy
underscores its potential impact in mitigating potential
hazards. Moreover, its sophisticated artificial intelligence
algorithms enable real-time analysis of sensor data,
distinguishing between normal environmental variations
and hazardous situations. By leveraging these capabilities,
the Smart Fault Detector Robo represents a groundbreaking
solution for enhancing gas and fire safety in diverse settings.
This research paper explores the technological principles,
applications, and potential
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implications of this innovative system in ensuring a safer
environment for all.

OBJECTIVE OF THE PROJECT

The primary aim of the Smart Fault Detector Robo project
is to pioneer the development of an advanced robotic system
that excels in the detection and swift response to gas leaks
and fire incidents across a spectrum of environments.
Central to this endeavor is the project's overarching goal of
meeting the urgent demand for early identification of
potential hazards, thereby furnishing a proactive mechanism
to bolster safety protocols and avert catastrophic events.

One of the pivotal objectives of the project is to engineer a
resilient gas detection system leveraging state-of-the-art
sensors. These sensors are meticulously calibrated to discern
the presence of hazardous gases such as methane, propane,
and carbon monoxide with unparalleled sensitivity and
precision. The ultimate aim here is to achieve a level of
detection prowess that facilitates timely interventions, thus
effectively curbing potential risks before they escalate.

Another critical facet of the project entails the development
of a user-friendly interface tailored for seamless interaction
with the Smart Fault Detector Robo. This interface serves as
the conduit through which users can monitor the system'’s
operations, promptly receive alerts regarding detected
anomalies, and, if deemed necessary, instigate manual
interventions. The interface design prioritizes accessibility
and clarity, furnishing users with vital insights and data to
inform their decision-making processes effectively.

In sum, the Smart Fault Detector Robo project endeavors to
make significant strides in bolstering gas and fire safety
measures. Through the meticulous pursuit of its objectives,
the project seeks to usher in a new era characterized by
proactive and intelligent solutions aimed at safeguarding
lives and property across a diverse array of environments.
By harnessing cutting-edge technology and fostering
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interdisciplinary collaboration, this initiative aspires to leave
an indelible mark on the landscape of safety and security.

PROBLEM AND SOLUTION:

In India, the threat of terror attacks and natural
disasters like earthquakes poses significant challenges to
public safety and disaster management.

Introducing the Spy and Survivor Robo system
offers a viable solution to mitigate these risks and enhance
survival rates. This innovative device operates through a
radio frequency system, providing controlled mobility within
a specified range. Equipped with wheels, the robo can
navigate diverse terrains, aiding in swift response and rescue
efforts during crises.

Given the inadequacies in current disaster
management practices, there is a pressing need to develop
systems that minimize losses and maximize efficiency in
handling such situations. Whether it's natural calamities such
as earthquakes and tsunamis or technical disasters like
building collapses and gas leaks, the Spy and Survivor Robo
stands poised to revolutionize disaster response by
optimizing both internal and external resources for effective
management and mitigation of risks.
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Fig 1: Block diagram

This mobile device utilizes wheels for mobility,
housing an LPG detector to identify LPG and other gases,
along with a fire detector that triggers a siren upon contact
with fire via the integrated thyristor. Additionally, a
temperature detector provides real-time temperature readings
displayed on a screen. Equipped with a night vision camera
positioned at the front, the device offers live monitoring of
the area's movements. Operating wirelessly within a specific
range, it comprises a wireless video camera, RF data

transmitter and receiver, a microcontroller, and a motor driver
chip 1293d. The RF data receiver, operating at a standard 433
MHz frequency, interfaces with the microcontroller and
motor driver chip to facilitate seamless control and operation
of the system. This integrated setup ensures efficient and
responsive performance, making it ideal for surveillance and
monitoring applications.
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2: circuit diagram of MQ-2 gas sensor

The MQ-2 gas sensor utilizes SnO2 as its gas
sensitive material, which exhibits low electrical conductivity
in clean air. However, when combustible gas is present in the
surrounding air, the sensor's electrical conductivity rises in
correlation with the concentration of the combustible gas.
This change in electrical conductivity can be harnessed to
generate an output signal through the implementation of a
straightforward circuit.

Upon connecting the VCC and GND wires, the
module's Power LED illuminates, indicating proper power
supply. It is advisable to allow the power supply to preheat
for a minimum of 2 minutes before usage to ensure optimal
performance. While slight heating is expected due to the
presence of a heating wire inside the sensor, excessive
overheating should be considered abnormal. Under normal
conditions, when there is no presence of gas or the gas
concentration remains below the preset threshold, the digital
interface DO outputs a high level, and the voltage of the
analog interface AO hovers around OV.

However, once the gas concentration surpasses the
threshold, DO switches to a low level, activating the digital
indicator light. Additionally, the output voltage of the analog
interface AO escalates in tandem with the gas concentration,
ranging from 0.1V to 0.3V for relatively non-polluted
environments and up to 4V for higher gas concentrations.
Adjusting the potentiometer clockwise widens the sensing
range of gas concentration, albeit only affecting the
sensitivity of the TTL output.

Moreover, the digital output DO can directly drive a
relay module to create a gas switch, or it can drive a positive
buzzer module to form a gas alarm. Furthermore, connecting
the analog output AO to an AD module enables the retrieval
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of approximate values for ambient gas concentration through
AD conversion.
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Fig 3: The number of publications in the area of gas sensors
from 1997 to 2017

Fire alarm using thermistor:

The fire alarm circuit utilizing a thermistor (TH1) and a
timer IC (IC1) along with its driver transistor is constructed
around these components. The timer IC (IC1) functions as a
stable multivibrator oscillator, operating within the audio
frequency band. Two transistors, T1 and T2, are employed to
drive the timer I1C (IC1), while the output from pin 3 of IC1
is routed to a loudspeaker through transistor T3 to produce
sound. The resistor (R5 and R4) and capacitor (C2) values
determine the frequency of the oscillator (TC2).

Upon heating, the thermistor (TH1) creates a low-
resistance path, allowing positive voltage to flow to the base
of the transistor. Additionally, the collector of transistor T1,
connected to the base of transistor T2, supplies positive
voltage to reset pin 4 of IC1 for resetting purposes. Notably,
the fire alarm circuit can operate over a wide range of input
power supply voltages, typically ranging from 6V to 12V.
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Fig 4: Circuit diagram of fire alarm using thermistor

THERMAL RESISTANCE:

For semiconductor devices used across consumer and
industrial electronics, the concept of thermal resistance offers
a straightforward approach to selecting appropriate heat
sinks. Heat transfer from the semiconductor die to ambient
air is visualized as a sequence of resistances: from the die to
the device case, from the case to the heat sink, and from the
heat sink to the surrounding air.

The cumulative effect of these resistances yields the total
thermal resistance from the die to the ambient air. Thermal
resistance, akin to electrical resistance, quantifies the
temperature increase per unit of power and is denoted in
degrees Celsius per watt (°C/W). Once the device dissipation
in watts is established, and the overall thermal resistance is
determined, it becomes feasible to compute the temperature
rise of the die relative to the ambient air. While the notion of
thermal resistance for a semiconductor heat sink serves as a
useful approximation, it overlooks factors such as non-
uniform heat distribution across the device or heat sink.

Additionally, it assumes thermal equilibrium within the
system and does not account for temporal changes in
temperature. Moreover, it fails to acknowledge the non-linear
relationship between radiation/convection and temperature
rise. Nonetheless, manufacturers provide typical thermal
resistance values for both heat sinks and semiconductor
devices, streamlining the selection of commercially available
heat sinks.

DHT11 Temperature sensor:

The DHT11 digital temperature and humidity sensor
stands as a versatile composite sensor offering calibrated
digital outputs for temperature and humidity measurements.
By employing dedicated digital modules and advanced
temperature and humidity sensing technologies, this sensor
guarantees high reliability and enduring stability.
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Its design incorporates a resistive moisture sensing
component along with an NTC temperature measurement
device, seamlessly integrated with a high-performance 8-bit
microcontroller. This combination ensures accurate and
consistent readings of temperature and humidity. The sensor's
architecture underscores its capability to deliver reliable data
for a wide range of applications, making it a valuable tool in
various industries.
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Module

Schematic diagram of the Humiture Sensor

Why DHT11:

Selecting the DHT11 offers the advantage of detecting
both relative humidity and temperature. Relative humidity
pertains to the amount of water vapor present in the air
compared to its saturation point. Moreover, the DHT11 is
highly esteemed as the preferred humidity and temperature
module compatible with both Raspberry Pi and Arduino
platforms.

Its versatility and reliability make it a popular choice
for various applications, providing accurate and consistent
measurements for temperature and humidity levels. With its
seamless integration with Raspberry Pi and Arduino, the
DHT11 serves as an indispensable tool for projects requiring
precise environmental monitoring and control.
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Fig 6 ESP3 2camera circuit diagram

ESP32 represents a family of cost-effective, energy-
efficient system on a chip microcontroller that come equipped
with integrated Wi-Fi and dual-mode Bluetooth capabilities.
These microcontrollers, available in various configurations,
utilize either a Tensilica Xtensa LX6 microprocessor, offered
in both dual-core and single-core variants, or an Xtensa LX7
dual-core microprocessor, alongside a single-core RISC-V
microprocessor. In addition to their processing power, ESP32
devices feature built-in antenna switches, RF balun, power
amplifier, low-noise receive amplifier, filters, and power-
management modules. This comprehensive integration of
components streamlines the development process and
enhances the overall performance of devices built on the
ESP32 platform. Whether used for 10T applications, wireless
communication projects, or other embedded systems, the
ESP32 series offers a versatile and capable solution that
meets the demands of modern connectivity requirements. Its
combination of affordability, efficiency, and robust features
makes the ESP32 an attractive choice for developers seeking
to integrate wireless connectivity into their designs while
optimizing power consumption and overall system
performance.

The ESP32 microcontroller finds extensive application
across a wide array of commercial and industrial devices.
Notable examples include Alibaba Group's loT LED
wristband, utilized during the group's 2017 annual gathering,
where each wristband functioned as a "pixel”, enabling
synchronized LED light control for the creation of a dynamic
and wireless screen. Ding Talk's M1 leverages the ESP32 for
biometric attendance tracking, offering a reliable solution for
workforce management.

Additionally, products like the LIFX Mini
series of LED light bulbs provide remote controllability,
while Pium serves as a home fragrance and aromatherapy
device, enhancing indoor ambiance. Furthermore, the ESP32
powers Hard Kernel's Odroid Go handheld gaming device Kit,
catering to gaming enthusiasts with its portable design. In the
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industrial sector, TECHBASE's Moduino X series and
NORVI 1IOT Industrial Devices utilize ESP32-based
computers for automation and monitoring tasks, featuring
support for digital and analog inputs/outputs, relay outputs,
and various networking interfaces. These devices exemplify
the versatility and reliability of the ESP32 microcontroller in
both commercial and industrial settings, demonstrating its
effectiveness across diverse applications.

ADVANTAGES:

1.Wireless gadget

2.Construction is straightforward and uncomplicated

3.Also effective in low light environments due to night-vision
capability

4 Versatile application across numerous scenarios is feasible
5.size is compact

DISADVANTAGES:

1.Batteries may deplete with excessive usage
2.Human error is possible
3.Utilizing batteries may contribute to an increased weight

FUTURE SCOPE:

1. Use GPS in this device

2. By making some changes it becomes water resistance

3. A fire proof cover can be adding to this which provides
protection from fire and high voltage

4. We can add robotic arm for holding materials

5. A Bakelite cover to be use for protection

CONCLUSION:

In closing, the emergence of a smart fault detector
robot engineered to detect both gas leaks and fires marks a
significant stride towards bolstering the safety and security of
individuals and their surroundings. This pioneering
technology amalgamates cutting-edge sensors and artificial
intelligence to swiftly pinpoint potential dangers, enabling
timely intervention and risk mitigation efforts. Through its
incorporation of real-time monitoring capabilities, the smart
fault detector robot embodies a proactive approach to safety,
diminishing the likelihood of catastrophic incidents and
serving as a valuable asset for emergency responders. As
society continues its embrace of technological advancements
for the betterment of daily life, the advent of such intelligent
and autonomous systems underscores their potential to foster
a safer and more resilient environment for communities at
large.

This underscores the pivotal role that innovation
plays in safeguarding lives and property, reinforcing the
imperative of ongoing technological advancement in the
realm of safety and security.
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