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Abstract- Now a days, the vehicular population is growing at a fast pace and congestion in traffic has evolved in serious 
issue.The conventional traffic signaling system has fixed time interval to pass the traffic from either side of the road causing 
congestion and wastage of time and efficiency. The proposed paper describes a smart traffic signaling system that 
continuosly adapt it’s operation to the changing traffic condition by calculating vehicle density using RF communication 
between vehicle. This system uses self adaptive algorithm which continuosly adjust it’s critical parameter that is time based 
on incoming data from vehicle. Another aspect of the paper is accident detection. The advent of technology has also 
increased the traffic   hazards   and    the     road accident take place frequently which causes huge loss of life and property 
because of the poor emergency facilities .In our system the accident immediately detected using MEMS sensor and location 
will be found out using GPS and same information regarding will be to relative or near hospital through GSM. 
 
 
I. INTRODUCTION: 
 
Lot of study is carried on causes of traffic congestion 
and it is been observed that it is mostly due to traffic 
system. The most of the congestion occurs during 
early morning and in evening. Our project is designed 
to solve traffic congestion problem in metropolitan 
cities which will result in economic and physiological 
cost associated with the traffic congestion, in terms of 
waste of energy , time and to detect accident of 
vehicle in significantly less time and sends the basic 
information to nearby hospital or relative within short 
time.   
 
Whenever the vehicle stops at the traffic signal ,the 
Vehicles will communicate with each other using RF 
communication to calculate traffic density, and this 
data is continuously sent to the traffic signal 
depending on which the time intervals will be allotted 
to the respective roads. By this traffic problem is 
managed intelligently. 
 
Whenever the vehicle meets with an accident, it will 
be detected using MEMS sensor. Location of the 
accident will be found through GPS, and using the 
alert system the message will be sent to the nearby 
hospital or to the relative using GSM. 

  
II. SYSTEM  DESCRIPTION: 
 

 
                        Fig 1  vehicle unit 

 
Fig 2  Traffic unit 

 
This project consist of mainly two units namely 
vehicle unit and signal unit. The vehicle unit will be 
embedded in the vehicle and signal unit will be on 
traffic pole. 
 
III. N. VEHICLE  UNIT: 
 
This unit consists of ARM7, MEMS sensor, GPS, 
GSM, and RF trans receiver. 
 
1. ARM 7:   
ARM7 ARM7TDMI based LPC 2148 
microcontroller is a 32-bit microcontroller .Which 
containsan on chip static RAM of 8 kB to 40 kB and 
on-chipflash memory of 32 kB to 512 kB ,and 
abundantinternal and external resources. The ARM7is 
thehighest performance and most power currently in 
production today.it is aefficientprocessor 32-bit RISC 
architecture with 16 registers and a Harvardmemory 
architecture. It can run at speeds between600MHz to 
over 1 GHz while averaging as little as300mW of 
power. The ARMv7 architecture includestwo 
pipelines: a 13-stage integer pipeline and a 10-stage 
NEON pipeline. Inaddition, the ARMv7 architecture 
includes the,and Thumb-2 technology that reduces 
code size whilemaintaining equivalent performance 
by allowing 16-bits. 
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2.MEMS sensor: 
Accelerometers can measure acceleration in 2 
dimensional or 3 dimensional space. They are called 
2D and  
 
3Daccelerometers respectively. Accelerometers have 
certain range, i.e. the maximum acceleration they can 
measure. It is specified in terms of g. 'g' is the 
acceleration due to gravity of earth and it is equal to 
9.80665m/s2. Common accelerometers can have a 
range of 1.5g to 6g. It is obvious that 1.5g 
accelerometer is more precise than 6g. So use 1.5g 
where more accuracy is needed while use 6g for 
much more harsh experiments. Renault R26 can pick 
up 100km/hr is about 1.7 sec! Even this beast don't 
give more acceleration that 1.6g, so a 6g sensor can 
be used for much harsh experiments. A high g roller 
coaster can give a g-force of about 3.5 to 6.3g. 
 
3.GPS: 
The Global Positioning System (GPS) is aU.S. space-
based radio navigation system that provides reliable 
positioning, navigation.GPS provides accurate 
location and time information for an unlimited 
number of people in all weather conditions, day and 
night,at any place in the world. 
 
The module tracks up to 20number of satellites at a 
time while offering fast time-to-first-fix and 1Hz 
navigation update. 
 
4.GSM: 
Global system for mobile communication (GSM) is a 
globally accepted standard for digital cellular 
communication. GSM is a standardization group 
established in 1982 to create a common European 
mobile telephone standard that would give 
specifications for a pan-European mobile cellular 
radiosystem operating at 900 MHz.the SIM900 
provides GSM/ GPRS850/ 900/1800/ 1900MHz 
performance for SMS,Data, voice and Fax in a small 
form factor and with low power 
consumption.SIM900 can fit almost all the space 
requirements especially for slim and compact demand 
of design. 
 
5.RFtransreciever: 
The CC2500 is a 2.4 GHz transceiver and it is 
designed for low-power important wireless 
applications.The circuit is applicable for the 2400-
2483.5 MHz ISM (Industrial, Scientific and Medical) 
and SRD (Short Range Device) frequency band. The 
RF transceiver cc2500 is integrated with a highly 
configurable baseband modem. This modem supports 
various modulation formats and has a configurable 
data rate up to 500 kBaud. CC2500 intends good 
hardware support for data buffering, packet handling,  
transmissions, clears the channel assessment, and the 
link quality indication etc. The main operating 
parameters and the 64-byte transmit/receive FIFOs of 

CC2500 transreceiver can be controlled via an SPI 
interface. In a typically, the CC2500 can be used 
together with a controller and a few additional normal 
components components. 
 
6. Vehicle to vehicle communication: 
 

 
Figure 3 

 
Vehicle will arrive at the signal. The first coming 
vehicle will become a router, and will check  for the 
number of vehicles in its range, through RF 
transreciever.Whenever vehicle meetswith an 
accident, at that time MMA7600FC device activates 
on the GPS using on board ARM7. We have arranged 
one GPS and one GSM combined to form an 
embedded system board which is arranged in a 
vehicle, GPS receiver will find out the exact location 
of the accident and an alert message will be sent 
through GSM to the nearby hospital and to relative. 
Whenever the vehicle arrives at the traffic signal, the 
data from Vehicle vehicle is set to the road side unit 
which is then sent to the traffic signal and based on 
this information the traffic signal will enable the 
different timeslots to routes.By this traffic problem is 
managed intelligently. 
 
IV. TRAFFIC SIGNAL UNIT: 
 
This unit consists of AVR microcontroller, RF 
transreceiver, max232. 
Our project has overcome the traffic problems faced 
byconventional traffic management; we have used the 
technique of adaptive traffic management. The 
vehicular information that is the density of vehicles 
from each route is received to the signal unit through 
RF transreceiver. And depending on the density time 
slots are allotted to each route. 
 
V. WORKING: 
 
The RF communication is done using CC2500 
transreceiver. There are four road side units placed on 
each road side which are used to receive signals from 
vehicles arriving at the traffic signal and calculating 
the density of vehicles.Whenever a vehicle arrives at 
the traffic signal the RF transreceiver in the vehicle 
willcontinously emits signal ,this signal will receive 
by respective road side unit and using this the counter 
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will be incremented and this count along with 
direction of road on which the vehicle has arrived 
will be sent continuously to traffic signal 
unit.Depending upon the data coming from each 
roadside unit the timeslot for signal allotted to each 
route seqencially.  
 
The project has another application of accident 
detection. Mems sensor is used for detecting accident. 
The circuit in the vehicles will continuously checks 
whetheraccident has occurred or not. ifaccident takes 
place immediately the location of accident will be 
found out using gps and same will be conveyed to 
near by hospital or relative of the vehicle owner. 
 
VI. FLOW CHART: 
 
1. Accident detection: 

 
 

2. Vehicle  unit: 

 

3. Traffic  Unit: 

 

1. ARM 7: 
 16 or32-bit ARM7 TDMI-S controller in a tiny 

LQFP64 package. 
 8 or16 or 32 kB of on-chip static RAM and 

32/64/128 kB of on-chip Flash program 
128 bit wide interface or accelerator which 
enables high speed 60 MHz operation. 

 In-System / In - Application Programming 
(ISP/IAP) via on-chip boot-loader software. 

 Single 10-bit D to A converter provides variable 
analog output (LPC2132/34/36/38). 

 Two 32-bit timers/external event counters (with 
four capture and four compare channels each),  
PWM unit (six outputs) and   watchdog. 

 Very low power Real-time clock with power 
and 32 kHz clock input. 
 

2.GPS: 
 

 High sensitivity SiRFStarⅢchipsets. 
 High performance receiver which will track 

up to 20 satellites around. 
 TTL output for GPS command interface. 
 Low power consumption. 
 It conists of average Cold Start time under 

42 seconds. 
 On-chip 1Mb SRAM. 
  It Supports accurate 1PPS output signal 

which is aligned with   GPS timing. 
 Multi-path mitigation hardware. 

 
3.GSM: 
 

 SIM900 is well designed with a very strong 
single-chip processor. 

 Quad - band GSM/GPRS module with a size 
of 24mmx24mmx3mm 
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 Theres an SMT type of usefull suit for 
customer application. 

 An embedded Powerful TCP or IP protocol 
stack Based upon profound and field-proven 
platform, backed up by our attributed 
service, to design and production. 

 
3.MEMS sensor: 
 

 Selectable Sensitivity (1.5g/2g/4g/6g) 
 Low Current Consumption: 500 µA 
 Sleep Mode: 3 µA 
 Low Voltage Operation: 2.2 V – 3.6 V 
 6mm x 6mm x 1.45mm QFN 
 High Sensitivity (800 mV/g @ 1.5g) 
 Fast Turn On Time 
 Robust Design, High Shocks Survivability 
 Pb-Free Terminations 
 Environmentally Preferred Package 
 Low Cost 

 
4. RF trans receiver: 
 

 Low power consumption. 
 Integrated bit synchronizer. 
 Integrated IF and data filters. 
 High sensitivity (type -104dBm) 
 Programmable output power -

20dBm~1dBm 
 Operation temperature range : -40~+85 deg 

C 
 Operation voltage: 1.8~3.6 Volts. 
 Available frequency at : 2.4~2.483 GHz 
 Digital RSSI 

 

CONCLUSION: 
 
This paper mainly reviewed the research and 
development Work for traffic and transport related 
problems such as accident alert, traffic signal control, 
traffic rules violation control, and special zone alert 
using the latest GPS, GSM, RF technology. In this 
project we have designed a system to give complete 
solution. It is proposed as a low cost optimized 
solution using and GSM mobile technology. GPS and 
GSM technologies are widely used for traffic 
management.. Keeping this in mind we have 
proposed this system at low cost. 
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