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1. INTRODUCTION

It is apparent that road accidents have turned out to be a topmost menace in this emerging world.
With the rapid growth of technology and infrastructure, human life has become easier. But the advent of
technology has also increased the traffic hazards and the road accident which causes huge loss of life and
property [1]. Every year the lives of almost 1.24 million people are cut short as a result of road accidents [2].
About 20 to 50 million more people suffer nonfatal injuries, with many incurring a disability as a result of
their injury. Without action, road traffic crashes are predicted to result in the deaths of around 1.9 million
people annually by 2020.

The World Health Organization (WHO) also projects that road crash injuries will be the third
highest threat to public health by 2020 [2]. As a developing country in the world, the increase of road deaths
has been an alarming concern of Bangladesh. According to police report total number of road traffic
accidents was 40,927 in Bangladesh during period of 2001-2010, and number of killed person was 32,261. In
2010; 3,300 people were killed in road accidents, which rose to 5928 in 2011, a rise of 80%. Moreover, the
estimated cost of these road accidents is approximately 7500 Cr Bangladeshi taka (1 USD=80 BDT) per year.
This is said to be 1.5% of GDP which directly effects in the national economy [3].

According to the road safety status reports by WHO shown in Figure 1, it is clear that the
pedestrians (41%) are mostly affected in traffic speed limit and hasty actions of drivers. Recent studies show
that one third of the number of fatal or serious accidents are associated with excessive or inappropriate speed
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in the speed restricted areas [4]. So reduction of the number of accidents and alleviation of their
consequences are an enormous concern for roads and highways department [5]. For the remedying, deterrent
speed restraint signboards are placed in dicey area where the probability of accident incidence is enormous.
However, most of the times these signboards go unnoticed by the drivers because it’s not easy to keep an eye
out while driving. So many innocent pedestrians experience deaths because of the over speeding action of
drivers. Being a developing county, different latest technologies such as Google maps etc. are not so
available for drivers in Bangladesh.
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Figure 1. Deaths by road users’ category in Bangladesh [6]

Different driving assistance systems have been developed to avoid these road accidents. An
intelligent vehicle control system based on identification of road and traffic signal has been developed by A.
K. Thirukkovulur et al. [7] to alert the drivers which is Operated by RFID transponders. But the system has
the limitation of range between transmitter and receiver which is the drawback for high speedy vehicle.
Another over speed violation management system of a vehicle through ZIGBEE communication has been
established in 2013 (Rubini et al.) which is not cost effective [8]. An architectural design of the vehicle
tracking system based on RFID has been proposed by Jianxin Deng in 2013 [9] and an approach for testing
of radio frequency identification and parameter analysis has been proposed by Lidong Wang in 2014 [10].

Hence this paper represents an assistance system based on radio frequency communication for the
drivers which will notify them about the speed restriction in the hazardous areas wirelessly. So they will be
cautious in advance while crossing that area which results in decline of accidents. This system has been
implemented practically both for slow and high speed vehicles and it has no significant range limitation
(approximately 200 meters transmission range) with provision of cost effectiveness.

2. RESEARCH METHOD

The proposed system is established on Radio frequency communication. A radio frequency (RF)
signal refers to a wireless electromagnetic signal which is formed from electromagnetic radiation with
identified radio frequencies [11]. In this work, an ISM band frequency (434 MHz) has been used as
transmitting frequency. In RF communication, there must be two units such as RF transmitter and RF
receiver. In the risky area, speed should be less than other zones for avoiding the accidents. For example, in
front of schools and hospitals the speed of the vehicles should not cross 30 km/h.

So in this assistance system, RF transmitters are placed in the speed restraint signboards which will
transmit the information of speed limit continually, as shown in Figure 2. The RF receiver is equipped in the
vehicle, which receives the signal when the vehicle enters into the transmission region. Then it aids the driver
by apprising him about the speed bounds of that particular area. In this time, the driver will lower the speed
of his vehicle conferring to that information.

As earlier decribed, there are two parts such as transmitting and receiving units in the projected
system. In the transmitting circuit, RF encoder IC (HT12E) has been used for converting the input parallel
data to serial data. There are 8 address pins in the encoder 1C which can be used to set a particular address for
the receiver to which the data have been transmitted.
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RF Transmitter
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Figure 2. Traffic Signboards equipped with RF transmitter (left side) Vehicle equipped with the RF receiver
(right side) [12]

There are also four input pins (Q, Qz, Qs Q,) in RF encoder IC by which (2* =16) combinations of 4
bits binary data can be sent, as shown in Table 1 and Figure 3. These input bits are transmitted by the RF

transmitter which transmits the signal at the frequency of 434 MHZ. In the experimental system various
combinations of input bits are tested for some areas.

Table 1. Test Combinations

Area Q. Q, Qs o)
School Area 1 0 0 0
Hospital Area 0 1 0 0
Constructional Area 1 1 0 0
Hill Area 0 0 1 0
I Hospital Area
0100
‘ (25 &:m
" e Transmitter
. —-
__ Receiver
1000 = Receiver
(20 Km/h) ~—
Transljmiltcr
School Area

Figure 3. Real life network model

As Figure 3, the input bits are transmitted by the RF transmitter through its antenna. As the

transmitting frequency is high, the antenna length is an important factor for effective transmission. The
length of the antenna should be 17.25cm both in transmitting and receiving side as the transmission
frequency is 434 MHZ. The receiving side must have the same address set by the transmitting side. So in this

system, multiple vehicles can receive the same information at a time but there must be the same address in
every receiving device.
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Figure 4. Basic operational method

The input bits are received by RF receiver module (RXB6). These serial data are conveyed to the RF
decoder IC (HT12D) to convert these into parallel data. The outputs of decoder IC is directly sent to the
microcontroller. Then microcontroller will display the information to the LCD monitor, as shown in Figure 4.
Figure 5 shows the diagram of necessary circuit used in transmitting device and Figure 6 demonstrations

circuits of receiving devices.
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Figure 5. Circuit diagram of transmitting device
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Figure 6. Circuit diagram of receiving device
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3. RESULTS AND ANALYSIS

The system has been practically implemented in some of the vehicles for testing the response of the
system. Relevant data have been collected from practical setup to find out speed vs. transmission distance
relationship which is illustrated in Figure 7.
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Figure 7. Speed vs. Transmission range graph

It is evident from the Figure 7 that the transmission range of the system is hardly affected by the
speed factor of the vehicle. Though there is a slight decrease in the range when the vehicle is at high speed.
But this decrease is pretty negligible. So it can be said that the system performs well both for slow and
speedy vehicles which should be an imperative criteria for practical application.

For the wide-spread implementation of this system, let’s take Dhaka city as an example. From the
data table (Table 2 and Table 3), it is noticed that the power consumption of both transmitting and receiving
device is quite low. Hence large scale implementation of this system is feasible. If there is 100 transmitting
devices placed in different zones and for example, 10000 vehicles will be equipped with the receiving device
then total power consumption of both devices for one day is shown in Table 3 and Table 4.

Table 2. Power Consumption for Transmitting Device

Parameters Transmitting Device
Supply voltage (Volt) 5V
Power per device (Watt) 0.03W
Power For 100 Transmitters (Watt) 3W
Electricity units for one day (Kw-h) 0.072

(Unit= W*t hour /1000)

Table 3. Power Consumption for Receiving Device

Parameters Receiving Device
Supply voltage (Volt) 4.85V
Power per device (Watt) 0.193 W
Power For 10000 Receiviers (Watt) 1930W

In a comparative study between the proposed assistance system and existing systems (Table 4), it is
apparent that the proposed system has the least cost of all. Though the transmission range is less than the
ZIGBEE based system, the range of the proposed system is practically enough for a driver to control the
speed of his vehicle.

Table 4. Comparative Study

Effective Range Cost (Approximate) per receiver In BDT
Name of the System (Meters) Taka (1$= 80 taka)
The proposed system 210 600
RFID based system [7] 50 1000
Zigbee based system [8] 1000 3000
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4.

CONCLUSION
In future, voice warning and GSM module may be added to this system by which drivers can be

alerted with voice warning and if any driver doesn’t reduce the speed according to the speed restriction, a
message will be sent to the authority and proper steps can be taken against the driver for violating the speed
limit. This research has been designed to decline the number of accidents and to alert the drivers about the
speed limits for safe driving at the high accident zone. The overall cost and power consumption have been
quite low of this system so that it’s very easy to implement in the real life by which the driver will get
necessary information about the road without any distraction which results in scaling down the number of
hazardous road accidents.
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