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ABSTRACT

Safety aspects is one of the important issues for any automotive industry. There are many safety warning
systems have been designed for the comfort of the driver. This paper reviews the important safety systems like lane
departure warning, blind spot detection, obstacle detection, emergency horn which can be implemented in FPGA.
FPGAs are fast parallel processing device which are available for low cost and consumes less power. Computational
time will be reduced with the help of FPGA. Careless driving by drivers will lead to accidents, safey warning system
will minimize the accidents. Safety system uses camera, sensors etc., for detecting the objects and obstacles.
KEY WORDS: FPGA, automotive, warning system, lane depature, blind spot, obstacles, safety system.
1. INTRODUCTION

With a specific end goal to control the development in the advancement in transport structures, and the
constant interest for better security, the pattern is moving toward SoC FPGAs being the main reasonable response to
understand these configuration difficulties and requirements for continual redesigns. FPGAs have progressed
significantly when executing a mind boggling framework, with a FPGA implied that you needed to do bunches of
programming. Today's FPGAs accompany worked in capacities, for example, system interfaces, memory pieces, and
even ARM cores. Most engine control frameworks are outlined with microcontroller innovation. Microcontrollers
can miss the mark regarding the execution requests of complex engine control calculations. DSPs have been utilized
as a part of the past to get around that issue, yet are generally not able to cost-viably coordinate a FPGA with regards
to superior. You can assemble an adaptable, versatile, and superior engine control framework in a solitary SoC
FPGA. Today, most car frameworks rely upon microcontrollers that work at the purpose of sensing.As frameworks
get to be more complex, their preparing and memory necessities skyrocket. Consider sensor fusion with Kalman
channels. Sensor combination is the consolidating of tangible information from dissimilar sources so that the
subsequent data is superior to what would be acquired from these sources separately. Furthermore, utilizing the
FPGA would abbreviate your time, decrease your danger of configuration mistakes, and offer a lower complete
expense of proprietorship than the ASIC. For most applications, the FPGA's energy utilization will be satisfactory
for your necessities. Consequently, FPGAs are regularly the best innovative decision. Driver assistance incorporates
autos more secure. It includes lights,lane exit and collision avoidance which comes furnished with cutting edge
lighting systems, that caution the driver at the point when the auto swerves outside of the path or is going to slam
into another vehicle. Sensors including cameras, lasers, and radar.These sensors are utilized to permit drivers to find
in their blind side at the point when going down or moving to another lane, which radically lessens the odds of a
mishap. Power dissipation is another parameter which should be taken at fundamentally. Meeting the execution and
power prerequisites can be a test when utilizing broadly useful CPU structures with regularly numerous cores running
at high recurrence. Utilizing a FPGA can take care of both of these issues. FPGAs for the most part have higher
power dissipation than standard rationale, yet the much more effective custom usage of a calculation can really lessen
the power utilization contrasted with a universally useful process engineering. Stream handling diminishes the
probability of running into transfer speed issues on external memory, which can be a worry in a few applications.
The characteristic programmability of FPGAs can counter preference recognized frequently to general purpose
register models. HDR or high dynamic range, which is a necessity for the camera to see bright and dull regions of a
scene, which is a need for video examination to be exact. HDR handling need triple the interest for video signal
handling power when contrasted with a customary non-HDR camera.We can incorporate the whole camera
framework in a solitary, ease SOC FPGA. We can enhance execution by creating equipment parallel handling engines
utilizing FPGA validation and incorporating with programming calculations running on the hard processor
arrangement of a SoC FPGA.
2. METHODOLOGY
Emergency horn detection: In this paper, a calculation was proposed for the recognition of emergency horn. This
alogorithm was executed in FPGA. Detecting the rescue vehicle siren from the far off is the real idea for creating
algorithm. It is exceptionally troublesome for some drivers to recognize nearness of vehicle of crisis specifically
when every one of the windows are shut and the auto is running a radio. This makes it troublesome for the driver to
respond in time and free up space. An emergency vehicle which was furnished with a siren produces force of
commotion level of 115dB. The first test was done on an auto at a pace of 60Km/hr. When the auto radio and air
conditioner were turned off. The siren was heard at a separation of 200m from a moving car. Turning air conditioners
and radio on the base accessibility sirens quickly diminished to 50m from the car. Here in this paper they produced
the doppler results also. Horns depend on background noise which can enter the environment and not bring about
the impression of sound. This keeps the development of echoes.Signal recording is done for horn detection and
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implemented in MATLAB. The recorded signal is standardized. The signal is divided utilizing Hamming window
capacity. The window width w (n) is L = 128 tests, a sign is isolated into 16 ms fragments. All fragments are
connected to band-pass channel. To change time fragments into the frequency area is done by utilizing fast fourier
transform (FFT). For each spectra being figured phantom focal point of gravity to decide at which frequencies is
concentrate the most prominent measure of vitality. From the underlying investigation of the signal sirens were
chosen range contains the most noteworthy rate in the siren. These spectra are utilized as a part of the last square,
which computes correlation. All spectra are corresponded with the most astounding and least frequencies contained
in the siren. To execution of the above depicted strategies for handling a sound signal and identifying the horn has
been done by using NI MyRIO. NI MyRIO fuses the most recent innovation. This chip consolidates a dual core ARM
Cortex-A9 and FPGA. There are three sections — the first is signal preprocessing, which was actualized in FPGA
module of myRIO stage. The second section incorporates the following a portion of signal preparing which is done
at Real Time module of MyRIO. The last section incorporates the last part of signal handling and more adjustable
decision making. This section is executed into host PC. It permits numerous distinctive setups and conceivable testing

of calculation for decision making.

Lane departure warning: Lane Departure Warning System is utilized to identify the vehicle position, whether it is
deviates from the path. Image processing technique is used to understand the location of path. Identification of path
can be succeed by utilizing the sensors, for example, infrared sensor, a few studies have been done in contrasting
both implements in term of usefulness, value, power utilization image handling is picked in building the model of
the context as it can gives higher purpose and gives faster reaction time. Since the sytem is on issue of car security,
in this manner reaction time is one of the fundamental contemplations for the framework. In image processing
technique, the left and right paths are identified. In this, a virtual focus checking line is produced for investigation
reason. The virtual line is made to as the reference point and the separations are measured from the path to it. The
separation measured from left path to virtual line is known as D1 and the separation measured from right path to
virtual line is known as D2. To recognize the position of the vehicle, when the vehicle is inside the path, DI and D2
are verging on equivalent. As D1 is bigger than D2, this demonstrates the vehicle is a long way from left path in this
manner it is normal the vehicle is biasing to one side path. Similarly, as D2 is bigger than DI, the vehicle is evaluated
biasing to left path. Through this virtual focus checking line and estimation, it is possible to identify the position of
vehicle generally to path.

Blind spot detection: Blind side identification is another element which is exceptionally threat when nearness of car
in blind side area, particularly for rapid moving vehicle. Accordingly, the structure is interleaved with this section to
helps the driver to distinguish the vehicle in blind side area by utilizing sonar wave sensor. Blind side zone is defined
as the area that can't see from driver seat through side reflect or visual perception view. Sonar wave sensor will
creates a sonar wave in the blind side zone. At the point when there is an nearness in the detecting area, it will mirror
the wave back to the sensor itself. The shorter the time it gets the wave it demonstrates that is closer. The more
extended for the echo stays high, it showing the separation of the item is farer as the time taken for the wave to reflect
back to the sensor is longer. From the datasheet of the sonar wave sensor utilized, the separation can be figures
utilizing equation. Be that as it may, for the simplicity of programming, the quantity of clock cycles is generally
simple to tally instead of time taken. In this manner, another condition is determined. Since the check utilized. They
used DE1 FPGA which uses 50MHz, which means one complete clock cycle takes 20ns, in this manner we can
ascertain the separation in cm. The reaction time is another consideration for particularly car security system. The
structure may put the client in risk circumstance if the reaction time is too moderate. The longest time required in
the context is the sonar wave sensor which required 3ms for finding space of 50cm.

Anti-collision radar: Anit-collision radar and the responsive cruise control require data from the external system.
The driver has no immediate access to the anti-collision impact radar system, which requires information from the
radar. The framework can back off the vehicle speed using brakes. In view of an interface put on the vehicle board,
the driver is allowed to switch between the couple of modes proposed by the voyage. The cruise control allows the
direction of the vehicle speed through the accelerating agent pedal. In both cases, the vehicle data is fundamental.
The investigation of a such system can be critical to build for the drivers safety. Smart cruise control with GPS
framework joins both control and information preparing, and it is made out of two principle parts: Control automation
and Mode Computation. The Control Automaton speaks to the machine which controls the Smart cruise control with
GPS framework by picking the appropriated running mode to activate.Recognizing a deterrent is conceivable on
account of the correlation between the received wave and the radiated one. A correlation calculation plays out this
examination what's more, permits the identification of a obstacle situated at 100 m before the radar. Increasing the
calculation's signal to noise ratio (SNR) is comparable to expanding its greatest recognition separation,thus betters
envision a crash. A few arrangements exist to improve the SNR. One of them is the adjustment of the recognition
calculation. They choose to execute an altered form of the third Higher Request Measurement calculation.They go
for expanding the SNR and in doing so the most extreme discovery separation is till 150 m. Different calculations
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that propose to diminish the noise inside the radiated signal might be considered later on.So as to actualize the
calculation on the FPGA, they built up a decreased form, in light of normal rather than addition. This decreased
variation introduces an execution lessen in the recognizable proof, which has not been surveyed. FPGA was
sufficiently tremendous to support the whole figuring, which will be secured in solicitation to do testing.lt is executed
on the processor (itself executed on a FPGA). In this processor, two sorts of utilizations are executed. The first
reconstitutes nature of the vehicle, and for the most part utilize radar recognition data. The second one breaks down

the earth with a specific end goal to recognize risk and to anticipate crash.
3. FUTURE SCOPE
Obstacle detection using radar: Obstacle detection using radar which was implemented using FPGA has picked
identification calculation permits a most extreme separation recognition of 150 meters, though 100 meters is the most
extreme separation offered by an established one. Increasing the obstacle detection by atleast 200 meters is a
challenging task. The calculation execution needs essential calculation control and requires a demanding usage.
Taking into account this recognition, the environment reconstitution is conceivable.
Emergency horn detection: As of now no application answers for the identification of ambulances. Just a few
works have pointed to various methods for handling. The essential part is the issue of divesting the estimation of
sound winding in the earth, and the likelihood of ensuing utilization of statistical powered assembly to detect and
handling the signal itself. As far as equipment it is important to bring up the barriers in the car environment. It will
influence the estimation of sound reflections from different snags.
Lane departure warning system: In case of lane departure warning system,a few methodologies have been
improved precision in recognizing the path, for example, virtual path limit method, which create the virtual path limit
instead of reaction in view of the physical path limit, with a specific end goal to diminish to event of false caution .
In most lane depature warning (LDW) context and different frameworks embedded together, their focus is for the
most part is on street bending or accidentally path crossed, which firmly related in creating programmed drive
structure. The execution of the structure can be enhanced by expanding more elements. Laser sensor can be added
to increment the precision of the path discovery module. The gyro sensor and accelerometer can be utilized for better
estimation and expectation to the structure and have shorter time accordingly. The separation to the front vehicle
furthermore be identify to caution the driver not to remain too near by including range sensor. Vibration seat raises
more extreme level of caution to the client.
4. CONCLUSION

In this paper,we have reviewed the various automotive safety system using FPGA. The structure which is
intended to enhance the current LDW and other vehicle security framework, with included a few components
utilizing FPGA. The structure is embedded with blind side recognition, highlight to help the driver in effective
vehicle drew closer in blind side locale in rapid speed, particularly in substantial vehicle, for example in bus. In case
of emergency horn detection equipment it is important to bring up the confinements in the car environment. It is the
impact of the outer environment on the estimation furthermore, the resulting signal handling. What must be the
assurance of the amplifier amid terrible climate, to keep away from jeopardizing the deterioration in sound quality?.
In what manner will it impact the measuring chain outside noise and influence the estimation of sound reflections
from different impediments.
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