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Abstract - Rapid development has triggered exponential growth of traffic over the years. Statics reveal that with 
urbanization, there has always been a drastic rise in the number of vehicles over the years and the growth/increase has been 
steady and sometimes alarming forusto pause and think of other dependencies being affected as a consequence. We propose 
a system that attempts to setup a lane to give way for an arriving ambulance using a GPS module with GPRS. The data is 
pushed to the cloud real-time to give lane access to the arriving ambulance or anyother vehicle plyingon an emergency. 
 
 Index Terms - Emergency Lane, Ambulance, Lane Setup, Automatic, IoT. 
 
I. INTRODUCTION  
 
Traffic congestion has always been the prime factor in 
the delay for emergency treatment. Urbanization and 
Population explosion have led to a huge increase in 
the number of private vehicles(like ambulances), most 
times find it problematic  to make way out of traffic 
snarls which have dire consequences including fatality 
of lives, the main reason for this being failure to 
administer timely medical aid. In most countries 
separate lanes for emergency vehicles is simply not 
viable because of the required cost and also the 
infrastructure. To overcome this issue to the 
maximum extent possible, we propose a unique 
system that sets up an emergency lane and grants 
access only to the vehicles for which it is intended. 
This system helps to make way only when necessary 
and the same lane/road area could be made use by 
normal traffic when there is no need for such a lane. 
Further, vital blood parameters and other relevant 
levels could also be recorded and pushed onto the 
cloud in real-time. This would be extremely useful for 
a near-by hospital to make necessary arrangements for 
patient treatment. 
 
II. DETAILED WORKING  
 
2.1. Proposed Working Idea 
The mechanism comes into play in case of medical 
emergencies and immediate requirement of an 
ambulance to relocate the patient to a hospital. The 
communication is triggered when a distress call is 
received by the driver who in turn sends broadcasts a 
SOS accompanied by turning on the emergency siren. 
The SOS is communicated to the Traffic Monitoring 
Center, whose job is to locate them based on their 
GPS coordinates. Further After verifying the different 
traffic routes available the details of the quickest 
possible route is communicated to the driver along 
with the nearest hospital based on the data stored on 
the cloud database. Once the GPS coordinates of the 
hospital are received and confirmed the 

microcontroller will switch on its RFID’s on 
approaching the AELM system. 
 
2.2 Additional Details 
Initially the system will remain retracted andthus 
will not cover the lane allowing normal traffic flow. 
When the deployment system senses the ambulance 
approaching its way at about a distance of 
500meters it is initiated. 

1. The lane illumination is turned from green 
to red, to signal the incoming vehicles to 
avoid the lane. 

2. The emergency lanemastisdeployed   
forming a gate. 

3. If the deployment does not succeed then 
the vehicle is rerouted. 

4. Repeated attempts are carried out for 
successful or favorable deployment, this is 
monitored using the IR beam sensor. 

5. Once the gate is set, the barricade starts 
expanding to occupy the lane   and   the   
lane   is   secured   onto   ground   and   the 
deployment   mechanism   retracts   making    
the    lane    free. 

6. The mast allows only the ambulance to 
pass which is encrypted with the RFID 
which can be decoded at the gate. 

7. As the ambulance makes its way into the 
lane the barricade is completely set with an 
exit mast at the end of the lane. 

8. When ambulance approaches the exit the 
mast opens allowing the vehicle to move 
out. 

9. Once the ambulance passed from the lane, 
the gates open and the barricades then 
returns to original standby position and the 
lane illumination turns green. 

 
Therefore, normal vehicle cannot enter the lane and 
system is fool proof as it has an encrypted ID. This 
way it facilitates the free flow of traffic in the rest of 
the lanes and routes the ambulance towards the 
hospital least possible time. 
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2.3 Realtime Data Handling 
The criticality of the patient’s condition based on 
initial examination is communicated to the hospital 
using an app interface. The data from the application 
allows the doctors to be prepared and provide the 
necessary medical care. Also if the hospital cannot 
provide such facilities then the application re-routesto 
the next closest hospital saving valuable time which 
could save lives. This also gives time for the doctors 
to read the previous history of the patient. This makes 
it easier for doctors and helps in providing specific 
medical attention. 
 
III. HARDWARE IMPLEMENTATION 
 
3.1 Microcontroller: 
ARM Cortex M4 microcontroller (STM32F407VG) 
is proposed as the microcontroller because of 
itswide instructions set and its high speed internal 
clock (168MHz) which makes it suitable for real-
time requirements in the system proposed. It has 
Serial Peripheral Interface (SPI), Universal 
Asynchronous Reception and Transmission (UART) 
and Real Time Clock (RTC) which are essential for 
our system. 
 
3.2 GSM Module: 
A Global System for Mobile communications 
(GSM) module with Global Packet Radio Service 
(GPRS) that uses SIM900A based Quad-band 
850/900/1800/1900MHz GSM/GPRS modem is 
used to send requests to emergency lane gates en-
route to hospital in case of emergency, to retrieve 
hospital and route info from the internet at the 
ambulance end. The exact same module is used at 
the emergency lane gate end to receive requests 
from ambulances via internet and to send ACK and 
FAIL messages to the ambulance via internet. The 
GSM module communicates with the 
microcontroller via UART. 
 
3.3 GPS Module: 
A Global Positioning System (GPS) module is used to 
get the exact position of the ambulance whichis the 
vital data for the internet to get the nearest hospital’s 
info and the route to the same. As the GPS module 
usually takes about 36 seconds to start receiving 
latitude longitude data from the GPS satellite, we turn 
on the GPS module as soon as the ambulance is 
started. The GPS module updates the position every 
second, which is shown on the TFT LCD display. The 
GPS module is interfaced to the microcontroller via 
UART. 
 
3.4 Long range UHF RFID Tag and Tag Reader: 
If request from the ambulance to the emergency lane 
gate via internet is not triggered (primary triggered) to 
open the lane gate, or the primary trigger does not 
reach the lane gate in time,then the secondary trigger 
which is the Radio Frequency Identification (RFID) 

tag is turned on when the ambulance is 100mts away 
from the lane gate. The normal RFID tags have a read 
range of 6-9mts. The range relies on many factors 
such as the frequency used for tag-reader 
communication, type of antenna that is used on the 
tag, Also the output power at the tag-reader end, or do 
they have a battery to broadcast a signal or are they 
merely reflecting a weak signal back to the reader. 
Battery powered Ultra High Frequency (UHF: 
300MHz-1GHz) RFID tags and tag-reader have a read 
range of about 100mts under ideal conditions, which 
is enough for our requirements of the situation. The 
UHF RFID tag is kept on the ambulance and the 
reader at the lane gate. 
 
3.5 TFT LCD display: 
A small Thin Film Transistor Liquid Crystal Display 
is used to guide the driver to the nearest hospitalwhich 
gets the position data from the GPS every second and 
routing data from the internet via the GSM module. 
The LCD isthen interfaced to the microcontroller via 
SPI. 
 
3.6 IR Beam Sensor: 
These sensors consist of two parts transmitter and 
receiver .When the lane is being deployed if it senses 
any vehicles come in the way these sensors retract the 
lane so that it doesn’t collide with the vehicle. 
 
IV. FLOW DIAGRAMS 
 

 
Fig 1: Embedded system at the Ambulance End 

 

 
Fig 2: Embedded system at the Emergency Lane Gate: 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-10, Oct.-2015 

Automatic Emergency Lane Setup System 
 

29 

 
Fig 3: At the Emergency Lane Gate 

 

 
Fig 4: At the Ambulance end 

V. IMPLEMENTATION VISUALS 
 

 
Fig 5: Before Lane Setup – Normal Traffic Movement 

 

 
Fig 6: Emergency Lane Setup restricting normal traffic 

movement 
 

 
Fig 7: Emergency Lane is setup  

 

 
Fig 8: Lane made use for emergency vehicular movement 

 

 
Fig 9: Early gate deployment using GPS coordinates 
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Fig 10: Gate opens using long range RFID  

 

 
Fig 11: Early situational parameters sent for advance 

monitoring of the situation 
 
CONCLUSIONS 
 
While the system attempts to make an emergency lane 
at the earliest, forming such a lane in a jam packed 
road can take considerable amount of time depending 
on the volume of traffic. Further developments to this 
proposal can be made to address this limitation. 
However, this proposal would definitely work well on 

roads where small to medium traffic jams are 
anticipated. 
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