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LINTRODUCTION

Road traffic accidents kill many people and cause serious injury every single year. Injuries sustained in a high-
impact crashes remain a threat to passengers even considering the rapid developments in the automotive industry. Existing
safety mechanisms are Airbags, seat-belts, anti-lock brakes, and electronic stability. Older systems reduce injuries around in-
cabin collisions, high front-end impacts, and in rollover and car fire. In incidents like these, drivers will become trapped
within the vehicle, resulting in probable death.

In order to overcome this drawback, the study presents a new Rocket Assisted Car Driver Seat Ejection System. This
system is based on the same principle that ejects the pilot from a fighter plane during an emergency situation.The same
principle is adapted into a prototype-scale automotive safety model to demonstrate the feasibility of ejecting a driver seat
from a car before impact occurs.

The proposed system is built using an embedded control approach consisting of the ATmega328P microcontroller,
HC-SRO04 ultrasonic sensor, speed sensor, Bluetooth module HC-05, and MOSFET switching module. The ultrasonic sensor
constantly checks for any obstacles that might be ahead of the vehicle, whereas the speed sensor gives information regarding
its velocity at each instant. Based on this data, the microcontroller judges the level of collision danger. In case of any
impending danger, which surpasses the thresholds set by the software, the system ejects the robot with the help of MOSFET.

Immediately after its ejection, the system releases a parachute mechanism to make it descend safely to the ground.
This work highlights a working prototype of a robotic car, thus opening new areas for future research.

Road accidents are vital challenges for the safety of the public and the systems that transport people. There are
millions of accidents every year due to speeding, distracted and drunk driving, bad road conditions and obstacles appearing
suddenly. According to the road safety reports, high speed crashes are highly responsible for fatal injuries. That's because
human bodies can't handle being hit with the forces generated by vehicles crashing. Safety protocols introduced by car
manufacturers have not lowered the number of deaths from severe highway crashes. The same can be said for racing
incidents.

Modern vehicles have both active and passive safety systems. Passive safety systems include seatbelts, airbags,
reinforced headrests and chassis, and crumple zones. These systems help reduce post-collision injuries. Active safety systems
include Anti-lock Braking Systems (ABS), Electronic Stability Control (ESC), lane departure warnings, adaptive cruise
control, and Autonomous Emergency Braking (AEB). These systems help reduce collisions by offering better control and
assistance to the driver. However, these systems will offer limited protection in situations such as unexpected high speed
frontal collisions, rollovers, fire incidents, greater than class 8 (heavy) vehicle collisions, etc. These types of incidents pose a
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high risk of entrapment as well as potential for serious injury or death, suffocation, and delays in rescue.

In most actual accidents, something other than the initial impact is the root cause of a passenger's death. Most of the
time, it has to do with the inability for the passenger to evacuate the vehicle. Taking longer to put out a fire, upright a flipped
over vehicle, or extricate a passenger from a crumpled vessel has a negative impact on the passenger's chances of survival.
Therefore, innovative technology that is purposefully designed for the immediate evacuation of the passenger is likely to
improve their chances of survival.

To rectify these concerns, the design suggested in this paper will incorporate a Rocket Assisted Car Driver Seat
Ejection System, which is a novel automobile safety technology that draws inspiration from the aerospace industry to provide
an ejection mechanism for pilots in the event of an unavoidable crash landing. The application of ejection systems for
pilotshas proven to be a highly effective measure to enhance the survival of airmen in the aerospace industry. This technology
could be modified for the automobile industry with a more streamlined approach.

This system utilizes embedded control with an ATmega328P microcontroller for sensing environmental and
vehicular system parameters. Object detection is achieved with close range HC-SR04 ultrasonic distance measuring sensor,
while the vehicle's speed is measured with a speed sensor. The proposed system is aimed at accident severity determination,
and therefore, the distance from objects and the vehicular speed are critical components. If obstacle distance is less than a
defined threshold and the vehicular speed is greater than a defined threshold, it indicates an almost certain collision scenario.

Once a collision is predicated, an emergency ejection system will use a MOSFET switching circuit to quickly power
the actuator unit for ejection. Following the ejection, a parachute will deploy to ensure a safer landing. Finally, a HC-05
Bluetooth module will be integrated to enable remote control and monitoring of the system.

The project is being carried out as a prototype robotic car model to demonstrate detection, decision making, and
seat ejection. This model demonstrates that the concept of emergency evacuations is viable using electronics and embedded
systems, even though the prototype uses an actuator mechanism and a safe system in place of a rocket propulsion system.
This prototype can be the first step in the development of a full scale system that can be used on actual vehicles.

The Rocket Assisted Car Driver Seat Ejection System changes the path of passenger protection in automotive safety.
Instead of providing passive protection, the system offers the option of active emergency evacuation, a potential next-
generation system that could help reduce fatalities in extreme crash situations.

II. RELATED WORK

Automotive safety tech, passive safety systems, safety design, prediction technologies, etc. have all transformed the
science of safety in the automotive industry, especially in the last few decades. They have developed systems and technologies
to defend the occupants of a vehicle during the post-impact phase of a crash and of the injuries that are most often caused by
the absorption of the loads. Seat belts, airbags, etc. passive safety devices and the structural reinforcement of the vehicle made
these technologies and systems the most important component of occupant safety. Such solutions are always effective only
in the crash force is within the limit of injuries, tolerable to the human and fall within the limits of human survival.

The automotive safety technology advancements involve active collision avoidance systems. Vehicles equipped
with systems such as Adaptive Cruise Control (ACC), Electronic Stability Control (ESC), Automatic Emergency Braking
(AEB), and Lane Departure Warning use sophisticated dynamic modeling and sensory information to alter vehicle dynamics
and avoid pre-collision situations [2]. Hwang et al. improved the ability to detect diverse environments through the use of
sensor fusion with LiDARSs, radars, and vision systems [3]. Still, the focus of these technologies is on preventing collisions
and not on ensuring the safe exit of the occupants after an impact.

Concerning collision prediction in particular, machine learning techniques have been widely investigated in the
literature. Nascimento et al.described some of the different artificial intelligence methods employed in ensuring safe
autonomous vehicles, where prediction of hazards was done using time series sensor data through deep neural networks [4].
Also, Shirazi et al. showed how to predict early crashes through the use of LSTM neural networks predicting future
collisions from multimodal inputs [5]. Although machine learning technologies advance situational awareness, they are part
of the same framework that seeks to prevent the accident from happening in the first place.

. Also, Chun et al. created an occupant monitoring system utilizing convolutional neural network vision to monitor
seat belt usage and posture [7].

Moreover, proactive seat designs have been explored to reduce injury by shifting the geometry of the seats before
accidents occur. Kang et al. developed a proactive seat adjustment design that adjusts the occupant’s position depending on
the imminence of the collision [10]. Though these systems help to reduce injuries, they still cannot move the occupant away
from the vehicle's environment.

In summary, although there have been numerous improvements in areas such as collision detection, control, and
monitoring of passengers in the past, not many efforts have been put into integrating collision detection with the controlled
ejection of the passenger from the vehicle. Rocket Assisted Car Driver Seat Ejection System attempts to bridge this gap by
integrating collision detection, speed calculation, internal control system, and occupant seat ejection system.

HIL.LITERATURE SURVEY
Automobile safety remains a key focus area for researchers in the wake of the rising global statistics for road-related
injuries and deaths. Researchers and automobile manufacturers have designed safety mechanisms such as seat belts, airbags,
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crumple zones, and vehicle body structures to absorb crash energy and reduce injuries sustained in moderate crashes. Despite
these improvements, passive safety systems may succumb to the injury tolerance of humans and allow fatalities in severe,
high-speed crashes. Consequently, the focus has switched to safety systems that have the potential for crash anticipation and
offer rapid emergency responses.

Chen et al. introduced a novel in-vehicle occupant detection and tracking system based on Frequency Modulated
Continuous Wave (FMCW) radar. They demonstrated that their system was capable of detecting and tracking occupants of
a vehicle using clustering and state machine algorithms without using contact-based sensors. Though providing an accurate
method of tracking occupants of a car, the cost and complexity associated with designing radar-based detectors prevent them
from being used in budget-friendly cars. The need to rely on alternatives such as ultrasonic sensors for the real-time detection
and tracking of vehicle occupants is therefore justified.

In his study, Kidmose examined smart vehicles used in smart cities by considering the growing trend in the use of
automation, connectivity, and intelligence in transport technology. The research considered how intelligent safety systems
in vehicles utilized sensor fusion, networked, and algorithmic methods to prevent collisions. Although cybersecurity and
system safety were significant challenges for modern safety systems, the research was primarily concerned with the creation
of safety architecture and collision prevention.

Nascimento et al. performed a systematic literature review on the influence of artificial intelligence on the safety of
autonomous cars. As part of their analysis, they reviewed several thousands of papers and found that machine learning
techniques greatly contribute to obstacle detection, collision prediction, and instant decision-making in autonomous vehicles.
Although the model can help prevent collisions, the paper lacks solutions regarding how an Al could protect passengers from
emergencies by utilizing systems such as the one described here.

Chun et al. developed a lightweight framework, called NADS-Net, to detect the driver and seat belt status through
the use of convolutional neural networks. This solution will increase safety and driver's behavior detection accuracy;
however, it does not offer direct solutions to prevent injuries in the case of inevitable accidents.

A research by Rahman et al. assessed the acrodynamic features of the aircraft ejection seats with the help of CFD.
This study was carried out to determine the safety performance of seats at different velocities and angles. Even though this
study was aimed at aviation field, it contributes a lot in terms of mechanics needed to ensure safety while ejecting. This data
can be employed in automotive ejection seat designs to control trajectories of such seats.

Kang et al. researched proactive safety seats in autonomous vehicles. The researchers found that automatic position
adjustment of seats could considerably decrease crashes inside the vehicle. It means that such a method can greatly reduce
risks of serious harm but it cannot ensure evacuation of the person from the crash.

Shim et al. performed a sensitivity analysis on occupant- and vehicle-related parameters affecting injury severity in
autonomous vehicle collisions. The authors emphasized through their simulated experiments the need to make decisions and
have adaptive safety systems in place prior to an accident taking place. The results of this study support the need for proactive
safety devices that respond prior to impact in accordance with the concept of preemptive safety devices as discussed above.

In another piece of research, Manguso performed a data analysis of crashes with the goal of determining the role
played by the ejections on injury severity. It was found that there is no doubt that uncontrolled occupant ejection plays a key
role in causing fatal injuries.This work indicates that ejection can be beneficial only when it is controlled and supported by
proper landing safety systems.

Gupta and Patel proposed a conceptual model of an automotive driver seat ejection system using ultrasonic sensors,
microcontrollers, and MOSFET switching circuits. The proof-of-concept system designed by them proved that an
unavoidable crash could be detected and then an escape mechanism initiated automatically through parachutes. Yet there
was a need to validate this theory on a larger scale and integrate it in practice. The present research adds to this notion by
creating a full robotic system.

From the literature review, it is observed that most existing vehicle safety research focuses on accident avoidance,
driver monitoring, and injury reduction systems. Very few studies explore the concept of controlled driver evacuation before
impact. In that respect, the suggested Rocket Assisted Car Driver Seat Ejection System addresses an existing research gap in
relation to the integration of collision detection, speed analysis, embedded intelligence, and the process of ejection.

IV.RESEARCH GAP

The literature review highlights that most safety systems in the automotive industry focus on collision avoidance
and injury reduction during a collision. Safety features such as airbags, anti-lock braking systems, and electronic stability
control systems help keep passengers safer. However, during severe high-speed crash situations, systems become ineffective
when safety cannot be assured. Even the most sophisticated Al-based accident models focus on avoidance and warning, but
in some cases, total avoidance cannot be guaranteed due to real-time traffic conditions.

There are many systems that utilize the combination of radar and camera-based deep learning seatbelt detection
coupled with posture tracking on the driver, and integrate occupant monitoring systems. These systems, while improving
safety of the driver, and increasing the system’s awareness, are mostly limited to monitoring and providing warnings. These
systems lack a physical response to protect the driver from an unavoidable crash. An example of such a system is the proactive
seat adjustment system, which mitigates crash-related injuries by changing the occupant's position. However, the occupant
still remains in the vehicle and is subject to the forces of the crash.
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Meanwhile, ejector seat systems in aircrafts have saved multiple lives over the years. Unfortunately, most research
on ejection systems is aimed at aerospace engineering and focuses on high-speed accelerative propulsion systems, which are
expensive and cannot be directly transferred to road vehicles. In the limited number of prototype-level studies on automotive
seats of ejection, the lack of real-time collision detection using speed and gap distance is evident.

This points to an important research gap, citing the need for a low-cost, sensor-based, embedded system that can
detect an unavoidable collision and perform a controlled driver evacuation mechanism before the impact. There is also a lack
of integrated automotive safety system which combines the collision detection, the actuator of the system and the safety and
controlled landing of parachute.

The proposed Rocket Assisted Car Driver Seat Ejection System addresses this gap by implementing a prototype
that integrates ultrasonic obstacle detection, speed measurement, microcontroller-based decision making, high-speed
MOSFET switching, and controlled ejection with parachute support, thus providing an evacuation-based safety solution for
critical crash scenarios.

V.PROPOSED SYSTEM

The proposed system implements a *Rocket Assisted Car Driver Seat Ejection System* aimed at increasing the
chances of driver survival in situations when there will be unavoidable collisions with other vehicles or pedestrians and high-
impact accidents in general. In contrast to existing safety measures in cars such as airbags and seatbelts, which offer safety
only during and after an accident takes place, the proposed system targets pre-impact evacuation of the car driver seat in order
to avoid fatal consequences caused by extremely intense impact, fires, and vehicle destruction.

The prototype implementation of the proposed solution is realized by a *robotic car model, equipped with embedded
electronics and various sensors. The main control element of the system in question is an ** ATmega328P microcontroller,
which collects necessary information about the environment and speed of the car. The **HC-SR04 ultrasonic sensor* is
placed in front of the vehicle to track any obstacles present based on the distance measurement. Meanwhile, a *speed sensor™
is used to track the number of wheel rotations, and thus the speed of the car.

The microcontroller works on the basis of threshold logic. If the space between an obstacle and the moving vehicle
is less than a specified safe distance and if the vehicle's speed exceeds a specified maximum value, the control system then
assumes a crash is unavoidable. Under such an event, the microcontroller activates the MOSFET switching module. The
MOSFET is designed to be a fast electronic switch. It allows the ejection system to be activated by providing a direct high
current path from the battery to the ejection actuator. The switching circuit, therefore, is very important, as the microcontroller
by itself cannot provide the required high power for the mechanical function.

When the ejection system is activated, a significant amount of force is applied to the driver’s seat. The force is
aimed at ejecting the passenger from the vehicle. In the prototype, a safe actuator mechanism, like springs, was used to
simulate the force, and in effect, the idea of a rocket driven propulsion system was achieved. It was observed that due to the
propulsion system, some distance was covered, and during the process, a parachute deployment mechanism was triggered to
deploy. The deployment of the parachute was due to a timer/mechanical system.

Additionally, a HC-05 Bluetooth module has been added for the purpose of wireless convenience during the testing
and monitoring phase. It aids in the transmission of distance and speed data and the ejection status to computers and mobile
devices.

In conclusion, the system described here adds anew layer of innovation to automotive safety by providing
obstacle detection, speed measurement, onboard decision making, rapid electronic triggering, seat ejection with parachute
landing for a safe descent. Although it was tested using a robotic model, it proved effective and provides a great basis for
further development in real vehicles, in particular racing cars, military and autonomous vehicles.

VI.METHODOLOGY
The proposed Rocket Assisted Car Driver Seat Ejection System aims to provide a quick and automated response to
severe accidents that can not be avoided. This system operates via real-time data collection, embedded control for rapid
decision making, and quick implementation of the ejection function. This system will provide a continuous assessment of the
vehicle environment and will only activate the seat ejection function when the likelihood of an accident is imminent.

Step 1: System Initiation

Once power has been supplied, every connected component to the ATmega328P including the ultrasonic sensor (HC-
SR04), speed sensor, Bluetooth module (HC-05), motor driver circuitry, and the MOSFET switches used for the braking
mechanism, gets initialized. The sensors also get calibrated to allow them to take accurate measurements in the course of their
operating activities.

Step 2: Detection of Obstacles with Ultrasonic Sensor

The ultrasonic sensor sends waves to the front face of the vehicle where they encounter obstacles and are reflected
back to the sensor. The time interval is recorded from the moment when the ultrasonic waves were transmitted until they
returned to the sensor again. This value is used to calculate the distance between the obstacle and the front surface of the
vehicle with the help of the speed of sound equation. If the calculated distance is beyond the safe range, there is no need to
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trigger an emergency brake.

Step 3: Speed Measurement of the Vehicle

The speed sensor, made up of either Hall-effect sensor or wheel encoder, senses the rotation of the wheels. The
sensor produces pulses corresponding to each rotation, which are measured by the microcontroller. The microcontroller
determines the speed of the vehicle by measuring the number of pulses produced within a certain amount of time. Speed
plays a vital role in the decision-making process as collision intensity rises sharply with an increase in the speed of the
vehicle.

Step 4: Collision Decision-Making Process

The microcontroller conducts real-time decision-making through the fusion of obstacle distance value and speed
value. It is determined whether the vehicle will collide with any obstacle or not at a hazardous speed. The threshold conditions
for decision-making are given as:
* If distance is greater than the safe limit — system remains in normal mode.
* If distance is less than the threshold AND speed is less than critical value — warning stage or safe braking possibility.
* If distance is less than threshold AND speed is greater than critical value — collision is unavoidable.

Step 3: Speed Sensing of the Vehicle

The speed sensor, which comprises either a Hall effect sensor or wheel encoder, detects the rotation of the wheels.
The rotation is detected using pulses that are sensed by the microcontroller.The microcontroller determines the speed of the
vehicle by measuring the number of pulses produced within a certain amount of time. Speed plays a vital role in the decision-
making process as collision intensity rises sharply with an increase in the speed of the vehicle.

Step 4: Collision Decision-Making Process

The microcontroller conducts real-time decision-making through the fusion of obstacle distance value and speed
value. It is determined whether the vehicle will collide with any obstacle or not at a hazardous speed. The threshold conditions
for decision-making are given as:

Step 6: Seat Ejection Process

The actuator mechanism generates a strong upward thrust to eject the seat from the vehicle. In the prototype model,
this is simulated using a mechanical thrust mechanism such as a spring-loaded actuatorIn practical application, it can be
substituted by a pneumatic or rocket-powered engine. The seat gets launched upwards and out of the area of collision,
providing protection from direct impact to the driver.

Step 7: Parachute Activation

After the launch phase, the parachute will activate either through a delay timer or a mechanical trigger. The
parachute will deploy once the seat reaches a specified altitude. This is a critical phase, as it works to minimize the descent
rate, stabilize the seat during free fall, and assist in an ultimately safe landing.

Step 8: Safe Landing and Emergency Alert

The parachute system safely controls the descent of the system to the ground. The system may enter idle state after
landing. The Bluetooth device may send a message “Ejection Activated” or “Collision Occurred”. For improvement of this
step, GPS or Internet-of-Things may be used to send location data to rescue teams.

Step 9: System Reset / Termination
When an emergency response procedure is initiated, you must stop input signals to the actuator. This will prevent it from
being re-activated. It may also help record the event or offer a reset function.

Summary of Overall Methodology
The general method comprises the following steps: Initialization — Detection — Speed Calculation — Collision Assessment
— MOSFET Activation — Seat Ejection — Parachute Activation — Safe Landing —
System Termination.
The proposed methodology enables automatic and fast emergency evacuations of drivers involved in severe accidents.

VIL.SYSTEM ARCHITECTURE
The architecture of the Rocket Assisted Car Driver Seat Ejection System incorporates an embedded safety system.
This system integrates real-time sensing, decision-making using a microcontroller, and emergency actuation. This system
features a modular architecture, with its primary modules being the input sensing layer, processing and control layer, and
output actuation layer. All of the system’s modules collaborate to sense an unavoidable impact and actuate seat ejection.
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A. Input Sensing Layer**
This module senses real-time data from the surrounding and the vehicle motion system. It comprises the ultrasonic
obstacle sensor and the speed sensor.

1. *Ultrasonic Sensor (HC-SR04):*

The ultrasonic sensor is installed on the front side of the car model. The ultrasonic sensor generates ultrasonic
waves and detects the echoes reflected from any obstacles that are in the vicinity. Time elapsed between sending and
receiving ultrasonic waves is calculated for the detection of distance between the obstacle and the car model. Distance
details are transmitted to the microcontroller through which collision hazards are identified. The ultrasonic sensor provides
real-time monitoring, helping recognize any accidents that may occur.

2. *Speed Sensor:*

The speed sensor is fitted with the wheels of the autonomous car. It produces electrical pulses according to the
rotational motion of the wheels. The pulse count per second is measured by the ATmega328P controller to obtain speed
information. The importance of speed monitoring cannot be overlooked because the extent of a collision is directly
proportional to the speed of the car.

Both the obstacle distance and speed constitute the main inputs to perform crash prediction and decision-making.

*B. Processing and Control Layer*
Processing layer is the intelligent element in the system for processing data coming from the sensor and generating
the control signal.

1. *Microcontroller Unit (MCU):*

The ATmega328P Microcontroller serves as the primary controller. It manages all crash detection algorithms. The
ATmega328P microcontroller is capable of receiving both distance and speed values. The MCU continuously monitors
these data in terms of threshold values. When the distance value is less than the threshold value and the speed value
surpasses the threshold value, then the MCU identifies the situation as an unavoidable crash.

2. *Decision-making Algorithm:*
In this section, the threshold logic is utilized to make sure the ejector does not get activated by mistake but during
emergencies only.

3. *Bluetooth Communication Device (HC-05):*

Its function is that of a backup communication device that allows for connectivity between the system and other
devices like cell phones and laptops, enabling users to monitor sensors remotely and check the status of the ejector.This
gadget may also be used in manual operation of the robot.

The processing layer guarantees continuous monitoring and instant reaction, which is vital for an emergency safety
system.

C. Output Actuation Layer
The output layer is the one that physically performs action through the decision made by the microcontroller. The two
essential parts include the switching circuit using MOSFETs and the ejection seat module.

1. *Switching Circuit Using MOSFETs:*

As it was stated above, the output pin cannot provide the required current to initiate the action. This process is
carried out by means of a MOSFET switch.The output pin receiving a high signal will trigger the MOSFET, therefore,
resulting in a supply of current from the battery to the actuator.

2. *Eject Propulsion System:*

This component is intended to provide the lift required to eject the driver’s seat from the car. In the prototype design,
the lift will be provided by the use of a safety spring or a mechanical lift, which functions like rockets propulsion. But for the
real life implementation, the use of pneumatic or rocket can be considered.

3. Parachute Deployment System:
Deployment of parachutes will occur after the ejection procedure in order to decrease the rate of descent. The
parachute deployment system may either operate based on time or release using sensor.

D. Power Supply Unit
A *7.4 Volt Li-ion Battery (2000mAh)* is employed to produce power supply for the device that provides enough
power needed during emergencies to eject from obstacles.
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E. Process Flow Integration

The sequence of operations performed by the system is shown below:

* Gathering of distance and speed of obstacle objects.

* Making decisions by the microcontroller on the basis of the input.

* Triggering of the MOSFET if there is any crashing scenario.

* The actuator ejects the seat.

* Using the parachute for descending down.

* Status transmission through Bluetooth technology.

This flow of events ensures an automatic response in real-timesituations.

VIII. RESULT AND SIMULATION

The success in the design, construction, and evaluation of performance of the *Rocket Assisted Car Driver Seat
Ejection System* in the robotic car is shown in this research. In order to determine the effectiveness of the system in
performing all required activities, its effectiveness in obstacle detection, determination of speed, judgment of imminent
collision, and quick ejection of the driver seat are determined. From the results, it is clear that the system works perfectly
and could therefore be used in cars.

As far as testing the effectiveness of obstacle detection using HC-SR04 ultrasonic sensor is concerned, objects were
positioned in varying locations at different distances from the robotic car.These distances are measured using the HC-SR04
ultrasonic sensor. It is clear that the distance measurement is successful for all short-range distances. The sensor measures
and updates the data in the microcontroller to help the controller make informed decisions regarding imminent collisions and
ejection process. A collision assessment algorithm was tested by moving the robotic car towards various objects at different
speeds and distances. As was observed, when the object was far enough from the robot, and its speed was within acceptable
limits, the system correctly determined whether the obstacle could be considered harmless. When the distance between the
robot and the obstacle approached critically low values and the car was traveling at high speed, the system correctly defined
the case as inevitable collision and initiated the emergency braking mechanism.
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The speed sensor accurately detected the speed of the robotic car via pulses from the microcontroller.. It was found
during the experiment at varying speeds that the data obtained from the speed sensor corresponded to the preset speed of the
motor of the car. It was possible for the system to differentiate between the high-speed and low-speed movement, which will
help to estimate the severity of the collision. Combining speed and obstacle distance values will allow enhancing decision-
making accuracy.

The MOSFET component worked perfectly well as a fast switching component. After completion of the accident
detection process, the microcontroller transmitted the output signal leading to activation of the MOSFET gate, and
consequently to the actuation of the circuit. The response time of the MOSFET component was quite fast, allowing for prompt
activation of the actuator. It can be noted that MOSFET switching action is extremely ideal for emergency actuation processes
due to its quick response time. Moreover, electrical isolation provided by MOSFET increased the safety of the system since
there was no possibility of microcontroller overload.Testing was done to prove that the system had the ability to eject the seat
during an incident. This test involved activation of the seat ejection actuator that was capable of generating the sufficient
force to eject the seat model from the robotic car. The ejector ejected the seat; afterwards, parachute deployment actuator was
activated leading to deployment of the parachute. The parachute slowed down the fall of the seat model ensuring safe landing.

IX.CONCLUSION AND FUTURE WORK

In this research paper, an innovative approach has been presented to guarantee the safety of passengers in vehicles
using the *Rocket Assisted Car Driver Seat Ejection System*. This system is designed to overcome the disadvantages of
existing passive safety systems like airbags and seatbelts, which are mostly concerned with minimizing injuries after
collisions but are less effective in preventing harm caused by high-speed collisions. With this system, the chances of saving
the life of a car occupant are increased by ejecting him/her from the impact region before collision takes place.

This proposed prototype successfully integrates an*ATmega328P microcontroller, an **HC-SR04 ultrasonic
sensor, a **speed sensor, a **MOSFET switcher, and a **HC-05 Bluetooth module* in order to detect obstacles, determine
speed, assess the risk of collision, and trigger the actuation of ejection. If the obstacle is less than a predetermined threshold
at the time that speed reaches a critical value, the actuator triggers seat ejection. The use of a concept to deploy a parachute
also makes sure of a safe descent from any height.

Testing of the robotic car model revealed that the system can conduct real-time monitoring and respond to
emergency situations. The test further showed that the system can be relied upon for obstacle detection, speed measurement,
airflow MOSFET switching, and ejection actuation and, in such cases, collision poses a threat to the system. Even though the
system is built on a small scale, the working of the system and the concept clearly shows that the system is designed to be
built in large scale and used in real life automobiles.

In summary, RACDSE is a developing system for automotive safety. It signifies a shift away from traditional injury
avoidance strategies. It focuses on an evacuation model. Once integrated with sensor networks, crash prediction algorithms,
IoT-based emergency communication systems, and improved crashworthiness, it will undoubtedly provide significant
advances to increasingly life-saving safety systems during potentially hazardous crash scenarios.
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