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Abstract— This paper presents an Intelligent Ambulance
system which enables wireless transmission of biomedical
parameters along with the traffic control system to allow the
ambulance to pass through traffic with ease. The system uses
Global Position System (GPS) to track the location of the nearest
hospital. It also establishes a wireless communication using
Global System for Mobile Communications(GSM) connection
between the ambulance and the hospital to transmit the
Important Medical Parameters such as heart rate, body
temperature and stress to the hospital. Those parameters help the
doctors to analyze the status of the patient before reaching the
hospital. The system also enables a doctor to communicate with
the persons in the ambulance and give guidelines based on the
patient condition. Main purpose of the system is to eliminate the
delay caused in treatment of patients. To implement this system
here PIC microcontrollers are used to interface all the units.
Keywords—Intelligent Ambulance, Global System for Mobile
Communications (GSM), Global Position System (GPS), medical
parameters;.

I.

Introduction

India is the second largest populated country in the world.
The traffic in major cities of India is increasing by huge
proportions on a regular basis. Traffic congestion became a
huge problem in metropolitan cities like Delhi, Mumbai,
Kolkata, Bangalore etc. Ambulance services are widely
affected by the traffic congestion. As the ambulances are not
able to reach the hospital in time many lives have been lost
inside the ambulance. As per the reports it is noted that it is
due to the congestion. The vehicles on the road should give a
way for ambulance to move fast. But sometimes the
ambulance may get stuck at traffic signals which cause the
delay to reach the hospital.
Here we propose an intelligent ambulance system with
traffic control that could eliminate delay in the treatment of
patients. Here we describe the system installed in the
ambulance capable of locating the nearest hospital. Once the
hospital is located, traffic signals can be controlled by the
driver of the ambulance to reach hospital as early as possible.
Health parameters such as heart rate, stress and body
temperature are calculated and are transmitted to the hospital
using GSM.
.

A distinctive feature of the presented system is, not only
transmitting the medical parameters to the hospital for premedical care, but also intending to clear the route for an
ambulance to reach the hospital quickly. The system also
provides the nearest hospital’s location co-ordinates to the
ambulance. This system basically consists of three blocks
 Ambulance unit
 Traffic signal control unit and
 Hospital unit
A.

Ambulance unit

The ambulance unit consists of various sensors to acquire
medical parameters from the patient, an LCD, a GSM module
to communicate with the signaling unit and the hospital unit
and a GPS module. All these devices are interfaced to a PIC
Microcontroller. The block diagram is shown in figure 1.

Figure 1. Block diagram of the ambulance unit
PIC16F18875: It is an 8 bit PIC microcontroller. It is a powerful
easy-to-program CMOS flash based Microcontroller with RISC
architecture. This product utilizes a 12-bit program word and
provides the right amount of features including 14kB of addressable
program memory size. It has 1024bytes of data memory size, 36
general-purpose I/O pins, two comparators, 35-channel 10-bit analogto-digital (A/D) converter and one 5-bit digital-to-analog (D/A)
converter. This device operates at a maximum frequency of 32MHz
with wide operating voltage of 1.8 to 5.5V.
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V. Result
The prototype shown in the figure 6 was able to
function as intended. Various medical parameters like heart
rate, body temperature, and stress were successfully collected
and fed to the microcontroller. Those parameters along with
their conditions were displayed on the LCD. This was later
sent to the hospital unit through GSM networks. The
suggestions sent by the hospital unit was also received and
displayed on the LCD unit. The nearest hospital’s location coordinates were sent to the ambulance unit to set a route. Apart
from this, the ambulance unit was able to communicate with
the signaling unit effectively over a 100m range. On receiving
the notification from the ambulance, the signaling unit also
turned the traffic light green in that particular route. The signal
values are tabulated as shown in Table 1.
TABLE 1. Response of The signaling unit
Distance of
Ambulance
from the
junction

Red Signal

Yellow
Signal

Green
Signal

150 meters

On

Off

Off

100 meters

Off

On

Off

99 meters

Off

Off

On

Under emergency situations like the railway gate
being closed, communication was established and the
ambulance was notified to take a different route. On applying
pressure on the accident sensors, a message saying “Accident
detected” and the corresponding latitude and longitude coordinates were sent to the hospital.

VI. Conclusion and future-scope
The proposed system eliminates the significant delay
that usually exists in treatment of patients. The system
successfully helps the ambulance to avoid traffic. And due to
the communication between doctor and patient, doctor can
analyze patient’s condition before reaching the hospital.
Despite the advantages, there are some limitations to our
proposed system. Since RF transmitter-receiver is used, there
can be obstructions and 100m range might reduce. Since we
are using GSM for communication there can be network drops
which would halt communication between both ends. The
proposed system can be subjected to various upgrades. Video
live stream can be implemented so the doctors could see
patients and provide necessary treatment. Various other
parameters like blood pressure, blood oxygen level etc. can
also be measured and sent to the doctor wirelessly.
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Figure 6. Prototype after completion
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