
 

 

 

 

 

 

 

 

Abstract- A patient monitoring system is the 

observation of medical conditions, disease, and other 

vital parameters of the patient over a period of time. 

There is a delay in ambulance services due to traffic 

congestion, this leads to loss of patients life, so here we 

use efficient ambulance service with a real-time 

patient monitoring system. This system monitors the 

patient’s vital parameters like temperature, blood 

pressure, oxygen saturation level and heart rate using 

various sensors. The system also use the IOT 

technology, through which the information from the 

ambulance are collected and transmitted via internet 

to nearby hospitals and each hospital is provided with 

a login to monitor the patient’s medical condition. In 

the mean while we can also simultaneously control all 

the traffic signal on the way of the ambulance in order 

to reach the hospital in time by using GPRS message 

through cloud. “Intelligent traffic control system 

(ITCS)” is used to turn all traffic signals from red 

light to green light on the way of the ambulance till it 

passes by, later the normal flow of signal control 

resumes. Thus by this proposed system uses the 

concept of “Green Corridor” to ensure that patient is 

treated in time during emergency situations.  

Keywords- vital parameters, IOT, GPRS 

message,Intelligent traffic control system, Green 

Corridor. 

    I. INTRODUCTION 

In India, Medical Transportation emerges to be 
the backbone of medical services.Nearly 16,000 
ambulance vehicles are running all-over India on 
several emergency transport frameworks. In spite of 
this, there exists a gigantic gap in giving quality service 
by the ambulance service providers. 

All thesedisturbs the proper implementation of 
the emergency systems in India.  Now there is a high 
demand for an enhanced ambulance service with recent 
technologies. In this paper we are going to view the 
smarter use of technology to handle the Medical 
transportation in times of emergency in smart cities [1]. 

 Apart from the infrastructure and health care, the 
eventual fact of media transportation relies on traffic  

 

 

 

control system around the Urban and Rural areas. In this 
paper we are also discussing about the intelligent traffic 
control system to enhance ambulance transport system. 

II. VARIOUS MONITORING SYSTEM 

2.1 Monitoring system using Zigbee 

 The continuous monitoring framework for 
patient’s physical states depends on remote sensor 
arrange innovation. It tends to be taken by patient and 
keep the patient development flawless in light of the fact 
that it is little and versatile[12]. The framework can 
screen and record the physical states and development 
parameters constant, and afterward give an assistant way 
to the right analysis of specialist. With the wise analysis 
programming, the indication of intense sickness for 
patient can be discovered early, and after that the patient 
can benefit from outside assistance in time, the sudden 
passing of patient can be dodged. The Zigbee innovation 
can be suited for short separation correspondence, and the 
transmission is restricted just around 200 meters, and 
after that it very well may be appropriate for patients 
checking. The framework is vital to be connected to 
tolerant consideration [8]. 

2.2 Monitoring system using RF ID & WSN 

 There are several Wardsin hospital where 
patients are treated and diagnosed at continuously. There 
are various sensing devices that measures vital parameters 
of the patients[10]. Thus storage of these information 
along with real time plotting is a crucial factor when all 
the data is to be acquired in a centralized mainframe 
computer. Thus each patient is assigned with an Active 
RFID tag and the measured value is collected on a 
centralized computer to plot real time graphical data and 
also in case of any emergency it produces alarm, thus 
here the system is completely automated against the 
conventional method of manually feeding the data of each 
Patient [9].   

Here Wireless sensor network (WSN) is also used where 
several distributed sensors are used to monitor 
environmental and physical conditions like pressure, 
sound, temperature and to move these data to main 
network, thus here the system is completely automated 
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against the conventional method of manually feeding the 
data of each Patient [7]. 

III. PROPOSED MODEL 

3.1 Monitoring system using IOT from ambulance 

 In today’s world of smart cities, people are 
concerned on numerous issues with respect to medical 
problems like not getting aided on time, delay in response 
and facilities in health care services [1]. 

 

Fig 1. Hardware setup in Ambulance. 

To overcome these problems we go for real time 
patient monitoring from ambulance by measuring the 
patients vital parameterslike oxygen saturation, Heart 
rate, Blood pressure and temperature using several 
sensors[11] (described below) and transmit it to the 
hospital in advance using IOT. 

 

 

Fig 2.Ambulance unit 

3.1.1 Bio-medical sensors 

Pulse oximeter sensor MAX30100 is utilized as Pulse 
Oximeter and furthermore for heart rate observing. It 
comprises of Photodetector, Optimized optics, two LEDs 
and low-noise analog signal processor in order to 
recognize oximetry and pulse signals. The MAX30100 
works from 1.8V and 3.3V power supplies, it is 
completely configured through software registers, and the 
yield output information is stored in a 16-FIFO inside the 
device and can be shut down through programming with 
negligible standby current, allowing the power supply to 
stay associated consistently [6].The pulse oximeter sensor 
is interfaced with the Raspberry Pi and transmits the 
respiratory rate of the patients. 

Temperature sensors like the DS18B20 are 
one-wired gadgets that can quantify temperature with a 
negligible measure of equipment and wiring. It can 
measure a wide range of temperature from -55 ºC to 
+125ºC with decent accuracy of ±5 ºC.These sensors 
utilize an advanced convention to send exact 
temperature readings specifically to your improvement 
board without the need of an analog to digital convertor 
or other additional equipment.This is ideal for detecting 
temperature in a wide range of undertakings and 
applications.What's more, since these sensors utilize the 
one-wireconventionyou can even have various of them 
associated with a similar stick and read all their 
temperature esteems autonomously. It is connected with 
raspberry pi used measure the temperature of human. 

 This BP Kit is portable continuous blood 
pressure monitoring kit that measures the patient’s blood 
pressure depending on the pulse rate. This pulse rate is 
detected from electrocardiography signal. The general 
fact is that anything that increases the pulse rate also 
increases the patient’s blood pressure and also there is a 
decrease in blood pressure when the pulse rate decreases. 
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We realize that the blood pressure can be influenced by 
numerous factors like sleep, emotions, exercise, stress 
and etc. This is because the pulse rate is influenced 
directly by the cardiac output. Pulse rate is generally used 
to define the range of cardiac cycle. It is measured as the 
count of heart contraction per minute and it is expressed 
as bpm (beats per minute)[5].The BP kit is connected to 
Arduino nano and sends the values. 

3.1.2 Internet of things 

 In this system, we collect the vital parameters 
from those sensors and inform this data to the hospital via 
the internet. In order to perform this, we use Node MCU, 
which is an open source system for IOT. Here IOT is 
preferred because it saves both time and money in chance 
of patient monitoring.   

3.1.3 Magnetometer 

 Magnetometer (HMC5833L) is a device that is 
utilized to measure the quality of magnetic field and it 
is also used to provide the field’s direction.A sensor is 
fixed to this instrument that detects the magnetic field’s 
flux density around it. The strength of the magnetic line 
is obtained directly as the output since the flux density 
of magnetic field is directly proportional to the strength 
of magnetic field. It is factual that lines of flux surround 
the earth at varying frequencies on different locations. 
In case of any distortion detected in the magnetic field 
because of any object by the magnetometer. This is 
mainly use in our system to detect the direction of the 
ambulance, in order to control the exact traffic signal. 
Magnetometer transmits the direction of the ambulance 
depending on the angle of the magnetometer. For north 
0-45, 315-360 , east 45-135 , south 135-225 , west 225-
315 . 

3.1.4Transceiver  

The 433MHz wireless RF module is one of the 
cheap and easy to use modules for wireless 
communication. These transceiver modules can be used 
only in pairs and only simplex communication is 
possible. Practically we can hardly obtain about 30-35 
meters under normal test conditions. For a simple 
wireless communication to transmit information within 
a short distance then these RF pair could be the right 
choice.This can cover nearly 200 feet so it is mostly 
preferred for wireless projects. 

Using this transceiver control signal is sent to 
the the traffic controller to modify its normal traffic 
control in such a way that ambulance passersby 

quicker.A four bit data is been transmitted from the 
transceiver, to distinguish four directions (i.e East, 
West, North and South).For north direction 4 bit data 
transmitted is 1000, east 0100, south 0010, west 0001. 

 

Fig 3. Traffic Control system 

 

3.2 Intelligent traffic control system 

Travel time of emergency vehicles has a significant 
savings of life and property [2]. Engineers have 
developed several strategies for emergency vehicles to 
pass the intersections quickly [3]. Usually transceivers 
are installed on the intersection. When a signal is sent 
from the emergency vehicle to the traffic signal 
controller [4]. As soon as the traffic signal controller 
encounters the signal, the controller terminates the 
normal signal operation and changes to green. After a 
signal indicating that the vehicle as crossed the 
intersection then the controller recovers back to normal 
signal operation. 

IV. IMPLEMENTATION 

Our idea is to send live information about the patient’s 
health to the hospital selected. Using various hardware 
components such as sensors, the readings are recorded 
by the system which is available inside the ambulance. 
The parameters measure from patient’s body is 
temperature, blood pressure, heart rate. The data is sent 
via IOT in the form of live feeds so that hospital 
management can make necessary pre-requisites till 
patient reaches the hospital. It is known that during the 
case of emergency and any heart related problems it is 
crucial to provide treatment while taking patient from 
source place to hospital. Thus this information provided 
from the ambulance can guide Hospital administrative 
person to take actions before patient reaches the 
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hospital. In addition to that we control the traffic signal 
when the ambulance passes by the respective signal into 
green. A signal is sent from the emergency vehicle to 
the traffic signal controller. When the traffic signal 
controller encounters the signal, the controller 
terminates the normal signal operation and changes to 
green. After a signal indicating that the vehicle as 
crossed the intersection then the controller recovers 
back to normal signal operation. 

 

V. RESULTS AND DISCUSSIONS 

5.1 Iot display : 

Blood pressure is monitored continuously and 
transmitted via IoT to the hospitals where they are 
going to undertake treatment. The BP level should be 
over 120 over 80 and less than 140 over 90. Body 
temperature is measured with the help of temperature 
sensor DS18B20 and updated continuously to the 
server. The normal temperature value 36.1 – 37.2 
degree Celsius. If the beyond or below the given range 
then it is abnormal condition. SPO2 is used to measure 
the oxygen saturation level. The normal value ranges 
between 95 to 100%. Thus by real time patient 
monitoring the values are updated to the doctors. 

 

Fig . 4 Vital parameters of patient 1 

 

         Fig 5. Vital parameters of patient 2 

 

 

 

5.2 Traffic signal display: 

 This is the next output of the system where the 
traffic signal are controlled to made the ambulance 
passby as quick as possible. Here information like the 
position and the  

 

Fig 6. Traffic light display 

direction of the ambulance is informed from the 
ambulance to make perfect changes. 

 In this system a GPS and magnetometer is 
used in the ambulance to detect the position and the 
direction of the ambulance respectively. These 
information are  transferred from the ambulance 
through a RF Module - 433 MHz (Transmitter) and 
these informations are collected by the RF Module -433 
MHz (Receiver) and these are been interfaced into the 
Arduino Nano used in the traffic control circuit. This is 
used to control the traffic signal and make the red light 
to green light on the direction of the ambulance.  

VI. CONCLUSIONS 

The primary plan to develop this system is to provide 
appropriate help to the patient in critical 
circumstances and to develop an efficient ambulance 
service which  reach the hospitals without any 
problem in traffic. The live feed data sent through the 
ambulance to the hospital helps  to keep track of 
patient’s health details. Sending patient’s health 
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information to the hospitals helps the hospital staff to 
get necessary pre-requisites regarding the patient’s 
treatment. In patient monitoring system using Iot only 
the details of patients is sent anywhere from the world 
in this system same idea is implemented in ambulance 
with traffic congestion technique .Hence it reduces the 
time complexity and helps to provide faster medical 
services. 
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