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Abstract -The report proposes a technical solution based on a  studies. The problem is what the cost of technology will be and
microprocessor electronic system for reproducing real noise effects  what their consumer ratings will be from an economical point of
with the silent movement of electric vehiclesin the urban areas. By yjew, If sophisticated environmental technologies are used, they
its mounting on an appropriate place in the dectric vehicles and 5y e o0 costly in terms of energy saving and efficiency and
parameterization depending on the specific conditions, problems, it could be a bad solution. Such an expensive solution can be
related to their disability (silence), will be solved. . - .

Keywords -Electric Vehicles, Electronic Simulator of Sound useq for sports cars but. it could not be a solution for electric

vehicles of mass production. [2].
It means that the use of expensive technology will be
|. INTRODUCTION inappropriate at this stage and probably in future. Perhaps this is
the main reason now for some manufacturers to solve the

Electric drives powered by a rechargeable battery were ugs@blem based on classic cars.
in mobile equipment as early as in the late 19th century. WhatRecently theNHTSA (National Highway Traffic Safety
followed was a rapid progress of the so-called electric vehickdministration) in the USA has issued a statement about the
that even before the beginning of the 20th century overcame flrecess of drafting a law from 201Pedestrian Safety
dreamt limit of 100 km/h. However, the rapid rise was followe@inhancement Act. The Act requiresNHTSA to investigate
by a failure related to its relatively high price and limitedvhether quiet cars are more dangerous, whether to introduce a
mileage. Vehicles powered by internal combustion engine weaquirement for electric cars to imitate some noise and formulate
the battle with electric vehicles thanks to their great advantageregulation if such a noise is necessary. Others reject the idea of
virtually unlimited mileage. adding artificial warning to electric cars. [3]

For the recent years the use of electric vehicles has comén many countries it is considered that electric cars are more
ahead in searching for a new generation of power sources aggerous because they are quieter. The considerations are that
vehicles. The reasons for their appearance on the market ggeple face to a greater risk because they can not rely on their
related to the crisis and the rising price of liquid fuels, glob&lkearing to detect and avoid approaching vehicles.
environmental problems, global warming and all other On the other hand, the problem of noise pollution must be
consequences related to it. This has united efforts to reductwghsidered. Cities are noisy places and the additional noise
car emissions in cities. [1] causes various health problems. Electric cars offer a solution to

In general, all car manufacturers have specified thhis serious problem of noise.
production of electric cars in their programs that can be These studies are aimed to establish a standard requiring the
classified into the following groups: electric vehicles designesquipment of electric and hybrid cars with an appropriate sound
to move only in cities; specially designed electric vehicles angnerating range for warning pedestrians if necessary by 2013.
electric cars based on the previously existing classic cars; spdite idea is to help "visually impaired” and other pedestrians to
EVs. detect the presence, direction, location and operation of such

From the surveys accomplished, it has been established thsticles.
now mainly EVs of the first group are available on the market: Based on the mentioned above, this paper further presents a
mini cars or the so-called urban electric vehicles. The EVs dévice developed by us, which is based on a microprocessor
other two groups are under development and experimenégiéctronic system for reproducing realistic noise effects with

electric vehicles movement in urban areas. The electronic
system does not require a large power supply and allows setting
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electric units is a complex system composed of electronic bloaksnnected to the controlling microcontroller. It is programmed
with specific function and operating by a predefined algorithm.in a way to repeat the integrated signal continuously in the

The hardware consists of two separate duplicate schemes thdividual memories thus forming a cycle.
operate in a particular specified line. The main function of the The outputs of the individual memories are connected to a
first scheme is to simulate the sound of the engine wheontrol module. The main function of this module is to receive
accelerating speed and the second circuit simulates the soth® signal from memories and ensure a smooth transition from
with speed decreasing. one signal to another. The control of this module is performed

by another microcontroller that, with changing its input
j { resistance within 0 and 410Xk regulates simultaneously both the

strength of the signal from the control module and the smooth
= transition of the signal from one state to another. As a result
S simulation is accelerated. The signal that comes out from the
controlled module is a multi-channel one. Therefore each signal
is connected to a mixer, which reduces the number of outputs
from ten to two.

The second part of the scheme operates by an opposite
principle. The microcontroller potentiometer or the input
controller impedance varies within the same range. The
difference in the operation algorithm of duplicate schemes is
that, with reducing the resistance of the first microcontroller, the
memory switch with the help of the control device is done by
successively merging the signals of memories from Al to A10
Fig.1. Block scheme of an electronic simulator of sound (nei$egts  and, with an increase of the resistance, the signal of memories
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for electric vehicles in urban areas from Al to A10 is ignored. Thus, with increasing the input
o ) ) resistance, the microcontroller starts gradually switching signals
Description of main blocksin the scheme structure: gearing down from P1 to P10.

MC1 - microcontroller of ATMEGA 8 (48) series. It generates The resulting sound simulation passes through a number of

electrical impulses that are pre-programmed in a way to inpijers and finally the signal is enhanced multiple times through
beat to memories in a specified time interval. This in turn leagge preamplifier and output stage.

to a cyclic repetition of the simulated sound.

Blocks (A1-A10) and (P1-P10) are electronic devices

(memories), which mainly store and generate the simulation. IV. CONCLUSION

CM1 —controlled module of a significant application. This

module is filled with a different set of electronic circuits that The limited use of electric vehicles in the country at this stage
allow a smooth transition from one to another state ¢ only temporary and as slowly as things move, this type of cars

simulation. sooner or later will start to enter our market. What we can do
M — mixer, which serves to unite ten channels into two stergstil then is to trace all possible trends, the solutions of various
channels. problems related to electric vehicle technology and the
RC — resistive circuit, which changes the resistance @éfevelopment of regulatory regimes for electric mobility across
microcontrollersMC3, MC4 of ATMEGA 826 series. Their countries.

function is to regulate the voltage of the controlled module. The main function of the designed electronic simulator

PA — preamplifier. Its function is to partially amplify the signalupgraded in an electric car is to create the necessary noise
and then transmit it to the final sta§& where the signal is effects identifying it as a vehicle. It will create conditions for

increased to optimal levels, then filtered by fier safe operation in urban areas in terms of pedestrians and
PSU is a power supply unit, which ensures the normal mode @specially of the blind and people with low-vision.
system operation. The advantages of the proposed electronic system are related

to high reliability, low cost, lower power consumption and
ability to adapt to specific requirements and operation modes of

[ll. ALGORITHM OF SYSTEM OPERATION various electric vehicles.

The sound simulated by hardware is recorded by an external
soure@ in advance. The record is installed on a computer and is REFERENCES
converted from analog into digital with the help of appropriate
software. The transformed signal is made discrete into a serde$ttp://www.bg-history.info/882/
of pulses with duration of one second. The signal treated in tiis"{tP//cas.actualno.com/-actuaino.com
way is recorded from the computer onto separate memorfedite//ecobusiness.dnevnik.ba/show/?storyid=530001__
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