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Abstract

Modern vehicles aim to maximize comfort for the passengers 

through various methods. However, vehicles wear down over 

time which can lead to excessive noise within the cabin. The 

aim of this project is to alleviate the noise pollution within the 

cabin of a vehicle using a non-invasive system to actively 

measure noise within the vehicle, filters out high frequency 

noise, and produce an inverted output.. The system uses two 

microphones and two speakers to target the driver and 

passenger, as well an audio box, a microcomputer, and 

amplifiers to process the inputs and outputs of the system. 

Power is supplied by the vehicle battery through a fuse box and 

converter. The non-invasive installation is created using 3D 

printed housing components for all of the electronics such that 

panel retainers readily available within the vehicle can be 

substituted for the provided screws. This prevents the need for 

any drilling or threading of any surfaces of the vehicle. 

Introduction

Over 200 million Americans drive their vehicle on a daily basis. 

The droning noise from the vehicles engine and tires contacting 

the road surface can be both annoying and lulling to many 

drivers. Many drivers have older vehicles which often leads to 

greater noise pollution passing through the cabin of the vehicle. 

Modern vehicles attempt to combat this noise pollution by 

adding insulation to the inner frame of the vehicle, however this 

tends to be very costly and adds a large amount of weight to 

the vehicle.

Previous active noise cancelling systems utilize a collection of 

inertial sensors as well as multiple microphones to capture 

vehicle motion data, process them through an algorithm, and 

output the cancellation throughout the vehicle cabin. Systems 

like this have high cost, difficulty of installation, and limitation of 

compatible vehicles. The ANCCAR system tackles all these 

challenges in one effective design made affordable and usable 

for nearly all vehicles.

The ANCCAR system is one third the price of currently 

available noise cancelling systems, as well as 15 times lighter 

than traditional noise dampening butyl rubber inserts.

Methods and Materials

This system features non-invasive installation and can be 

customized to any vehicle as well. All mounting would be 3D 

printed and uniquely fitted to the vehicle. The Arduino Leonardo 

which is built into the LattePanda computer allows live 

sampling by the microphones, filtering, and outputting to the 

speakers. This audio output cancels out a significant portion of 

unwanted road and engine noise, without reducing high 

frequency noise, such as emergency sirens.

• 2 Audio Technica PRO 35 Microphones

• 2 Dayton Audio Low Profile 6” Woofers

• 1 LattePanda Computer

• 1 Wondom Amplifier

• 1 Presonus AudioBox

• 3D Printed mountings

• Screw and bolt assemblies

• Miscellaneous electrical connections

Results

The project is able to input a live audio signal from both 

microphones, filter them in the computer, and output the filtered 

and inverted signals to the respective speakers. Computer 

simulation shows that the customized low pass filter can 

remove over 50% of road and engine noise successfully. 

Additionally, the filter allows the large majority of high frequency 

noise to pass. A second filter limits the output signal magnitude 

in order to prevent excessive output noise.

Discussion

Through the live filtering process, the system is theoretically 

able to remove half of unwanted road and engine noise while 

not affecting high frequency noise. This system provides a less 

expensive, non-invasive alternative for ANC in vehicles.

Conclusions

The ANCCAR system can collect, filter and invert the unwanted 

road and engine noise to generate anti-noise to cancel out a 

significant portion of undesired noise. The design is user 

friendly and non-invasive with reduced weight and size. 

Moreover, the system is significantly less expensive than the 

alternatives. The reduction of noise pollution in the vehicle 

makes a much more comfortable ride for the driver as well as 

allows them to have more focus and less irritability on longer 

drives.
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