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Abstract - Catastrophe road accident is a reason of mortalities. Speed control is a ubiquitous need of the hour due to the 
enlarged frequencies of accidents occurred in our everyday life. A magnificent intelligent speed adaption approach helps to 
reduce fatalities from road accidents by diminishing the over speed of vehicle automatically. This paper recommends an 
innovative model based approach for spontaneously detecting the heavy stream of traffic regions accident avoidances 
technique in the current scenarios of real world. The ZigBee transmitter pointers the speed boundary of the particular region 
move in by the vehicle and also triggers warning messages like “construction work in progress”, “Be careful steep slopes 
ahead”, “Child zone” in the practice of acoustical messages displayed in LCD at regular intervals. The Zigbee communicator 
located in the vehicle gets the messages and passes to the microcontroller, it waits for few seconds, and finally vehicle’s 
controller unit automatically moderates the speed. 
 
Index Terms - ZigBee, LCD, MCU, Hall Sensor, Color Sensor, ISA, WHO, NCSI, ROP 
 
I. INTRODUCTION 
 
Speeding is the prevalent cause for fatalities on the 
road of Oman during the year 2015[2] where 3,411 
casualties registered, appealing 383 lives and 1,728 
injured Although the figure of traffic accidents, 
wounds and demises dropped significantly in 2015, 
conferring to data provided by Royal Oman Police’s 
(ROP’S), youngsters and perhaps the bread winners 
of the family capped the figures of accidents and 
fatality rate in Sultanate of Oman [2]. “The Global 
Road Safety Report 2013” of WHO has also 
proclaimed 30.4 deaths per 100,000 persons [13] in 
sultanate of Oman. This report sets sultanate of Oman 
on third position after Iran (34.1) and Iraq (31.5) in 
the entire Eastern Mediterranean constituency [14]. 
However, the age group between 16 and 25 years 
recognized a total of 212 deaths and 1,201 injuries 
lessening from accidents, in 2015, which accounted 
for 32% and 33% of the total demises and injuries [2] 
due to road accidents as per the ROP’S Directorate 
General of Traffic. 
In this paper, the proposed methodology is 
recommended to deploy a state-of-the-art model to 
control the speed centred on RGB led color bands 
which can be applied for sensitive, expressway or 
heavy traffic zone. These advances are all for the sake 
of improving traffic safety and efficiency [3], [4], [5], 
[7]. The numerous design components of this system 
are the color strips which are fixed on highway roads 
and a color sensor positioned underneath the bumper 
on chassis which will identify the color on roads, the 
programmable microcontroller unit (MCU) which 
routes signals from various components and send the 
signal to control the fuel pump or throttle valve, 
speedometer and vehicle.   
The actual car speed may be measured by using 
several methods one of which is the detecting of the 

pulses generated by the ignition system [9]. A more 
accurate method involves the use of sensors such as 
the Hall effect based sensor [10][11]. 
 
II. LITERATURE SURVEY 
 
In the current scenario of automobile industry 
rigorous research on comprehensive or partial 
automated roadway systems is being piloted in 
European countries. The foremost technologies are 
doubtful to be implemented prior to the conclusion of 
the century and some are improbable to be instigated 
within next two spans due to economic and political 
crisis. The anticipated project model offers an 
exceptional trends to control vehicle speeds and 
movements to control from accidents despite of the 
fact they depend upon advanced features assembled 
into the roadway and vehicle. Development with 
these structures should be examined but they are 
unlikely to offer any substantial short term 
resolutions.  It is indeed a fact, at several occasions 
accident are met on express highway road, highway 
road, off road owing to ambiguous events.  
Hasty driving, improper maintenance of the vehicle, 
alcoholism, collision due to overtaking, over speed 
etc. are just some causes of accidents. It is indeed a 
fact car accidents are a foremost cause of deaths on 
the road[12].To prevention serious accident, 
government framed some guidelines such as 
restricting no of passengers, compulsion of seat belt 
etc., safe driving campaigns initiated by ROP and 
social workers. ‘Saturday’ the deadliest day on Oman 
roads as the roads are empty and drivers take 
advantage and speed up. Controlling the speed is 
mandatory at specific type of road is also necessary to 
avoid accidents. Unfortunately, there is not a single 
system envisaged to monitor and control the speed of 
vehicle except some sign boards. That’s why, there is 
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need to introduce such system which control the 
speed of vehicle automatically at given limit in 
golden hour. If the proposed approach is applied then 
the problems related to traffic as well as accidents 
due to over speed will be controlled at a large extent. 
Now it may be possible to control or establish the 
speed of vehicle at a given limit on the roads like 
highways, express high ways and any area where the 
speed limit is anticipated by the technology 
advocated in methodology designated in this paper. 
The National Centre for Statistics and Information 
(NCSI) [15] has highlighted the rising figure of 
casualties owing to road accidents where 12 % of the 
road accidents turn out to be lethal, an average of 1 
death among 10 road accidents. 
Unfortunately more than half the victims are 
youngsters and perhaps bread winner of their family 
too. Deaths caused by road defect fell substantially. 
Accidents because speeding decreased as well, but 
still remained the top cause of accidents, injuries, 
leading to fatalities and deaths [2]. 
In Oman the restricted speedof the vehicle is 
40km/hour (25 mph) in the main cities and 120 
km/hour on highways in accordance with ROP 
guidelines in sultanate of Oman.Cars are tailored with 
a speed alarm which will trigger a beep sound at you 
(irritatingly) when you cross 120km/h. At a certain 
extent some of the main highways are watched by 
road cameras or radars. Nevertheless, the drivers of 
the cars very smartly escape from the range of the 
camera as they reduce the speed of the car once they 
reach in front of the camera despite of the fact they 
had over speed. 

 
III. EXISTING SYSTEM 
 
1. Public areas such as playschool, market area, 
college, hospital, and work or accident zone have 
warning sign and messages displayed on a pillar or 
road sign poles. It has to be followed by the vehicle 
driver according to the traffic rules. 
Drawbacks: The driver might not be aware about the 
sign or deliberately doesn’t follow. It results in 
violation of the rule and occasionally in accident. 
2. Cruise Control (CC), an ongoing assistance 
systems to the driver has the proficiency to maintain a 
persistent speed at regular intervals in the form of 
preset speed, the adaptive cruise control (ACC), 
which enhances to cruise control’s efficiency to 
sustain a safe and secure distance from the frontline 
vehicle. 
Drawbacks: Unfortunately, not autonomously 
capable of differentiating between straight paths or 
curved paths while driving on expressway or hilly 
regions, where the control of the speed is mandatory 
to avoid accidents.   
3.The recently developed Curve Warning systems 
(CWS) have been introduced to use an amalgamation 
of global positioning systems (GPS) with an 
integration of digital maps(DM) acquired from a 

Geographical Information System (GIS), to evaluate 
different levels of threats approaching towards a 
curve , in addition , an  intelligent speed assistance 
(ISA) systems can be incorporated to inform the 
driver using GPS and cloud services with a digital 
road map if there is an inappropriate velocity of the 
vehicle is traced. 
Drawbacks: These ongoing systems are found 
defective in the case of unanticipated environments 
(like road constructions, diversions of the road, 
unexpected accidents, road damage due to fire or 
other natural calamities) of the road, which would 
require an emphatic use of digital maps encompassed 
with dynamically integrated positioning information. 

 
IV. PROBLEM STATEMENT 
 
The existing system encompassed with diverse 
approaches of vehicular cloud computing to control 
the speed of vehicle automatically encounter 
numerous problems in real time. 
 

i) There is not accurate Pin-Pointing Location 
mechanism 

ii) Difficulty Downloading Data, Downtime & 
Accessibility during bad weather 

iii) As a matter of fact, data is accessed via an 
internet connection rather than a local 
network connection. So incase if the internet 
connection is down then definitely cloud 
services will also get down thus the entire 
mechanisms of  data accessing get failure. 

iv) Most frequently it is envisaged the 
performance of the cloud depends on several 
factors such as number of users, amount of 
data getting transferred, and the weather 
condition. 

v) Transition to the cloud is a complex process 
as it involves several processes 

vi) Uncertainty: There is a fear about 
confidentiality of the data. 

 
 
V. PROPOSED IDEA 
 
In this proposed system, the various RGB led weather 
proof color strips are fixed on heavy traffic zones or 
public road and vehicles will have a color detecting 
sensor positioned below the chassis of vehicle which 
will identify the strip’s color manifested on roads and 
consequently sustain the speed of the vehicle in the 
specific limit with programmable Microcontroller and 
Hall effect sensor to manage the ignition system of 
the engine in golden hour when the life and death is 
vis a vis.  In addition, the system decreases the 
frequency of road accidents and develops comfort for 
the driver because of restricted speed.  The different 
sources where the automatic speed control system 
recommended by the agencies are useful to avoid an 
accidents on turning area/sharp corners in 
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government area (offices), defense / camp area or 
residential area, school zones  and villages that are 
located at the highways and beside the highways. 
Some times on zigzag roads speed limit takes place. 
In such case, the system plays a substantial role to 
avoid accidents as the methodology supports to 
inform the required speed limit to the driver well in 
advance. 
 
Technologies 
Color sensor (SEN-11195) – to identify the color 
objects. It can sense 3 colors: Red, Blue, and, Green.  
SEN-11195 has an array of photodetectors, each with 
RGB sensor chip and 4 white LED to detect either a 
red, green, or blue filter, or no filter (clear). It detects 
both reflected and ambient light. 
Hall sensor (US1881) - US1881 is used to determine 
the speed of the vehicle at regular intervals using Hall 
Effect mechanism. It gives pulse as the output per 
revolution of the wheel to measure the speed. The 
hall sensor is comprised of hall element to produce 
hall voltage up to 20 microvolts and a differential 
amplifier to detect and amplify this micro voltage. 
Generally, the output of the amplifier is determined 
through a Hall switch and the sensor behaves as a 
switch sensitive to magnetism. The principle is based 
on Hall Effect to deliver output pulse per revolution 
of the wheel to measure the speed of vehicle. It works 
as “Auto Speed limit Sensor”. 
MCU (ATMEL 32 BIT microcontroller): 
Microcontrollers are designed for small or dedicated 
applications [8].The controlling device of the whole 
system is a Microcontroller to which RF receiver 
module; DC motors are interfaced through a motor 
driver. The Microcontroller checks the data with the 
program embedded in it and performs appropriate 
actions on the electric DC motors. The 
Microcontroller is programmed using Embedded C 
language. 
Zigbee: ZigBee is a wireless sensing technology 
based on electromagnetic signal detection [6][1]. 
ZigBee is a leading transceiver standard in wireless 
networks to transmit data with low power 
consumption and greater battery life. ZigBee 
communication is precise one at low cost, easily 
available with smart phones and have good coverage 
of 30 to 100 meter range. 
LCD: Electronic visual display unit to display 
images, text or sound. 
 
VI. SYSTEM ARCHITECTURE 
 
Microcontroller is pre-programmed with Speed limit 
instructions and traffic signs patterns. This 
information is transmitted as wireless signals through 
Zigbee. This module can be experimented with 6 
zones namely: (i) School zone (ii) Hospital Zone (iii) 
Steep Curves Ahead (iv) Construction work Ahead 
(v) Drive slow: Hair Pin Bend Ahead (vi) Pl drive 
slowly: Accident Prone Area Ahead. The speed limit 

of different zones may range from 30 km/hr to 40 
km/hr. 
 

 
 
VII. METHODOLOGY 
 
1. When rider switches ON the ignition key vehicle 
starts and system comes into action. 
2. Color detecting sensor located on chassis of 
vehicle which will recognize the color strips marked 
on roads and send the signals to MCU. Color sensor 
transmits the zone code (school zone, curve zone, 
hospital zone, highway, express way, service 
road…..) to the MCU.  
3. Microcontroller chip gets the output of Zone Code 
signal as input. 
4. The ZigBee transmitter transmit the limit of the 
speed based on zone code and gives alerts like 
“construction works”, “steep slopes ahead”, “school 
zone ahead” in the form of acoustical messages and 
also in LCD.  
5. In case if the speed limit is desecrated, the 
microcontroller accounts the violated speed, date and 
time. The LCD also displays the frequency of speed 
violation. 
6. In case of speed violation like express– high way 
(120km/hr), high way (100km/ hr), Service Road (80 
km/hr), restricted zone (35/40 km/hr) etc., 
Microcontroller triggers the signal to Hall Sensor. 
7. A sensor called “Hall Effect” is placed in the 
vehicle’s chassis to measure the speed of the vehicle 
with high accuracy. It is also used to quantify the 
transverse acceleration and speed of the vehicle 
longitudinally with a controller in practice. 
8. MCU control the position of throttle valve which 
result in controlling the speed of engine at given 
limit. When the system activated then our vehicle is 
controlled at given limited speed or below that 
limiting speed and not exceed beyond that limit till 
cross the next colour strips on the road. 
 
These are basic rules applied on controller: 
 

Brake Rule (R1):  IF Speed Error > 0 THEN 
Accelerator up 

Complimentary Brake Rule (R2):  IF Speed Error < 0 
THEN 

Accelerator down 
Brake Rule (R3):  IF Acceleration >0 THEN 

Accelerator up 
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Throttle Rule (R4):  IF Acceleration < 0 THEN 
Accelerator down 

Brake Rule (R5):  IF Speed Error > 0 THEN 
Brake down 

Second Brake Rule (R6):  IF Speed Error < 0 THEN 
Brake up 

Final Brake Rule (R7):  IF Acceleration <0 THEN 
Brake up 

 

 
Fig2: Flow Chart 

 
Here proportional component of the control is speed 
error and derivative component will be acceleration 
to control the throttle pressure in case if the vehicle’s 
speed is not found at the required value and the 
acceleration .It does mean that if the speed of the 
vehicle is not at the desired value, the throttle 
pressure is managed by speed Error and finally the 
actuation of this command is triggered by the 
acceleration sparks [16]. In this fashion, rule R1 turns 
into action when the speed of the vehicle is lesser 
than the speed limit defined for the zone and works 
supportively in accordance with R5 (brake rule 5). R2 
(the 2nd brake rule) is in fact a balancing rule and 
interrelates with the 2nd rule of the brake (R6). R7 
(The final brake rule) resembles to the derived part of 
the rheostat system, pressing the speed adaptation 
operations and activating complaisantly with R4 (the 
throttle rule 4). 
9. In case if the sensor detects the specific color at 
one’s, a speed control is applied based on zone. 
Nevertheless, if the sensor detects the same color 
twice or more than that then the speed control is lifted 
and normal vehicle’s speed is regulated. 
 
Principles of Operation 
The Hall Effect sensor is a ratio-metric device. The 
output voltage of the sensor will be half of the supply 

voltage (VCC) when the current in the conductor 
being measured is zero. The output voltage range is 
25% of the supply voltage up to 75% of the supply 
voltage (0.25 VCC <Vout< 0.75 VCC). When the 
current is flowing in the positive direction, the output 
voltage will increase from the null (VCC/2) towards 
0.75 VCC.  
When current is flowing in the opposite direction, the 
voltage output decreases from the null towards 0.25 
VCC. Since the sensor is ratio-metric, sensitivity is 
also a functions of VCC. 
 
Design of Hall Effect based sensing devices 
The Hall effect sensor senses the magnetic field and 
produces an electrical signal. The output interface 
converts this electrical signal to one that meets the 
requirements of the system (application). 
 

 
Fig 3: Hall Effect based sensing device 

 
CONCLUSIONS 
 
This paper presents design for an automated 
alteration of the vehicle speed as an intelligent speed 
adaption based on the state of affairs of the road and 
heavy traffic zone which can be milestone and 
benchmark of success to diminish a leading cause of 
mortalities due to redundancy of speed and 
uncontrolled vehicle. Our method is centred on a 
blend of diverse, effective and efficient sensors with 
an integration of wireless technology. The proposed 
model is economical and easily applicable to any 
vehicle with nominal alterations. The accidents and 
rash driving can be reduced up to 80 % and can save 
many lives and many bread winners of the family.  In 
the pragmatic trials in our connections, the speed of 
the vehicle was successfully tested as a result of an 
early exposure of the speed limit of the area, alerting 
the vehicle driver in golden hour, and finally 
automatically controlling the speed of the vehicle at a 
certain extent, cumulating the safety of the driver. 
The technology can be enhanced to assist human 
drivers in difficult road circumstances. By using this 
methodology, hasty driving can be controlled within 
cities, school zones, markets and country sides that 
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are located nearby highways and alongside the 
highways.    
In future more emphasis can be given on its detailed 
testing and enhancing it further, if required. 
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