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ABSTRACT: 

This paper describes an airbag is a Supplementary Restraint System (SRS) which protects an occupant from 

severe injuries in case of an accident. An airbag is a type of vehicle safety device and is an occupant restraint 

system. The airbag module is designed to inflate extremely rapidly then quickly deflate during a collision or 

impact with a surface or a rapid sudden deceleration. It consists of the airbag cushion, a flexible fabric bag, 

inflation module and impact sensor. The purpose of the airbag is to provide the occupants a soft cushioning and 

restraint during a crash event to prevent any impact or impact-caused injuries between the flailing occupant and 

the interior of the vehicle. 
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INTRODUCTION: 

It is well known that the world is facing an increase aging population. With this increase, the proportion of frail 

and dependent elderly is also likely to increase significantly. This shift in demographic pattern will lead to an 

exponential increase in the number of elder individuals suffering from injury of falls, i.e., falls and fall-induced 

fractures are very common among the elderly. Hip fractures account for most of the deaths and costs of all the 

fall-induced fractures. Apart from causing physical injury, hip fracture can result in significant psychological 

trauma and lead to self-imposed restrictions of activity that can compromise the quality of life of the individual. 

Hip protectors are protective devices made of hard plastic or soft foam and are placed over the greater trochanter 

of each hip to absorb or shunt away the energy during mechanical impact on the greater They are widely 

demonstrated both biomechanically and clinically to be capable of reducing the incidence of hip fractures. 

However, the compliance of the elderly to wear them is very low, due to discomfort, wearing difficulties, 

problems with urinary incontinence and illness, physical difficulties, and them being not useful and irrelevant. 

Our group is developing a novel hip protector with smaller dimensions and greater comfort for the elderly. 

triggering device and the motion-recognition algorithm. Due to the availability of low-cost, small-size MEMS 
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sensors, it is possible to build self-contained inertial sensors with overall system dimension of less than 1 cubic 

inch, and at the same time, the sensing unit can track the orientation and other motions in real time. As an 

example, our group developed the Micro Input Devices System (MIDS) based on MEMS sensors as a novel 

multi-functional interface input system, which could potentially replace the mouse, pen and keyboard as input 

devices to the computer.  

 

Figure 1. Micro Input Devices System. 

HUMAN AIRBAG   SYSTEM   FOR COLLISIONS IN AUTOMOBILES:  

 

Figure 2. Human Airbag System 

When velicles got accident or any impact, hip fractures account for most of the costs of falls and fall-induced 

fractures, especially for elderly people. We propose to develop intelligent and personalized wearable airbags to 

reduce the force of impact during a fall for the elderly. Recent advances in manufacturing technologies have 

made it possible to safely compress air in small, light weight, and low-cost pressurized cylinders, thereby 

making a personalized airbag system not only tractable, but economically feasible. In addition, a MEMS based 

inertia measurement unit is suitable for a small, light weight hip protector system, and can be intelligently 

programmed to measure and recognize human motions to trigger the inflation of the airbag(s) before a subject 

falls to the ground. gradually collapse afterwards. The force attenuation property of the inflated hip protector 
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will be tested using the established method in our laboratory. The motion-based condition of activating the 

inflation process will be defined such that it is sensitive enough to detect imbalance of an elderly but not 

hypersensitive and induce false alarms. Testing for a falling-down condition and generating a trigger signal via 

the µIMU is the key issue discussed in this paper. 

PROPOSED SYSTEM:  

The newly proposed system is to design and create a Fall Protection System from external impact. The 

system has to be wearable and capable of detecting dangerous tilt and if a fall has occurred. In the event of a fall 

or dangerous tilt, the device had to be able to sense motion and the different measurable qualities involved with 

motion. Sensing in the device begins with a digital tri axis accelerometer, which measures acceleration along the 

three coordinate axes. To use these sensors to detect falls, the sensor readings have to be outputted to a 

microcontroller for processing and application to algorithms. For this to occur, first the sensor readings are 

converted from an analog voltage signal to a discredited bit value for the microcontroller to be able to use them. 

This is accomplished by passing the sensor outputs through an Analog to Digital Converter (ADC) before 

entering the microcontroller . The microcontroller has to take the discredited bit data from the ADC and apply 

different formulas and conversion factors to calculate the necessary factors (acceleration magnitude, angle 

change, angular velocity). Older people frequently fall. Here we are implementing a “Human Airbag System for 

Fall Protection”, which inflates suddenly when accidental fall is about to happen. The main aim of human airbag 

system is to reduce impact force on hips. Our area of focus is on the geriatric patients, where it acts as a life 

supporting system. The implementation combines both hardware and software that work seamlessly in detecting 

and protecting a fall at home. The input from the 3 axis sensor accelerometer (ADXL335 or ADXL345) and 

gyroscope will be fed to the microcontroller which will detect the fall and further input to the driver circuit to 

inflate the airbag according to the algorithm 

SYSTEMATIC DESIGN: 

MEMS   sensors  takes an  important   role  in the  Automobiles due to  their  low-cost  and  miniaturized  size.   

We use MEMS sensors to measure the 3D accelerations and 3D angular rates. Coordinate transformations and 

filtering calculations are performed by a Micro Control Unit (MCU). The MCU also controls the triggering of 

the inflation of the airbags. The airbag inflation system is designed as a rapid response mechanism which can 

inflate the airbags very quickly when an electronic signal indicating falling motion is generated by the motion 

sensing.  
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Figure 3. Electronic Signal indicating falling motion 

CONCLUSION: 

This paper presents a novel MEMS based human airbag system that is under development. A Micro Initial 

Measurement Unit (µIMU) for detection of complex human motions and recognition of falling-down motion is 

used, which can then be used to trigger the release of airbags. Experiments showed that our airbag system can 

achieve real-time recognition and fast response, which ensures that the airbags can be released before a human 

impacts the ground. The µIMU can also measure human motion in the form of accelerations and rotations in 

three dimensions. With a Bluetooth module, the small size unit can transmit experimental data to a computer for 

post-experimental data analysis. We also used SVM as a pattern recognition method for training of data 

transformed via a DFT and PCA. We have shown that selected eigenvector sets can classify 200 experimental 

data sets can be used to classify the eigenvectors into “non-falling-down” or “falling-down” categories without 

error. The use of the fall sensor and an airbag equipped life jacket may also save lives and reduce injuries from 

falls at construction sites and other location. Also the jacket helps to protect the head when a person falls by 

automatically inflating an airbag that absorbs the shock of the fall and reduces the impact on the human body. 
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