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 In recent years, researchers have focused on the development of many 
applications of information and communication which could lead to enhance human life. 
The congestion and road traffic are one of the most problems facing the ambulance 
transportation to provide fast healthcare services for patients. In this work, a tracking and 
data transfer system has been introduced such that a central monitoring and tracking unit 
can observe ambulance using MQTT protocol where each vehicle is occupied with the 
embedded system unit. When an ambulance being on the road it will communicate with 
other cars by means of socket communication whenever the ambulance enters a new region 
of the city. Chat between drivers has been designed using speech recognition library-based 
Google API. The proposed system has been designed and implemented using a python 
source network programming. 
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1.  Introduction 

IoT is the next step of the evolution of the internet, which merge 
heterogeneous ubiquitous devices by means of network 
connectivity to improve the entire system. The devices could be 
home appliances, environmental, vehicle or buildings. Smart city 
is one of IoT applications, where the final goal is to improve life 
quality of people [1]. Some problems such as accident, traffic 
congestion, emergency vehicle, and large number of cars 
transportation are one of the most yet problems in large cities. The 
idea of smart city has been introduced the objective to find 
solutions for such problems. The traffic light control system is not 
fully adapted to different traffic situations that can found in the 
course of a day. According to street situation, it is needed that 
traffic flow being controlled and managed according to the current 
situation under the control of an on-site traffic officer, where the 
traffic lights can be controlled dynamically [2]. 

Different from other IoT applications, the internet of vehicle (IoV) 
has dynamic characteristics and frequently changing network 
topologies along with many existing communications that expose 
nodes of IoV. When vehicles are capable of transfer information 
between the vehicular ad-hoc networks (VANETS)  are formed. 
Mobility is an essential characteristic in VANETS, but unlike 
MANETS fixed mobility patterns are followed in vehicular 
scenarios. Normally, there are two types of  communications can 

be found which are: Vehicle to Vehicle communications (V2V) 
that as many vehicles formed a VANETS and Vehicle to 
Infrastructure communication (V2I) that is hybrid VANETS with 
both fixed and mobile nodes. The fixed infrastructure can be easily 
connected to the internet acting as an access point for the VANETS 
or MANETS [3, 4].  

Traffic jam on the road is one of the most issues that ambulance, 
fire brigades, and police are faced. They may get stuck in this 
status, which could threat patients'  lives. Also, currently, these 
vehicles use the siren to inform other road user to clear the path 
which is annoying approach same times. In this work, we 
developed a voice chat system such that each car would have an 
embedded card (Raspberry pi3) with sound system (Mike and 
speakers) to encounter the proposed problem. The developed 
system is fully auto smarted and hand free. 

The rest of this paper is organized as follows; section two provides 
a survey of the most related work. Section three provide the require 
preliminaries in this work such as IoT protocol, socket 
programming, and speech recognition. Section four discussed the 
proposed system design. Results and discussion are introduced in 
section five and finally section six the conclusion. 

2. Related Work 

In [5] introduce an IoT scenario to clear the traffic light by 
sending a command such that the ambulance would have a clear 
path without any delay. They used an embedded system to 
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control traffic lights. In [6] proposed smart home system with 
multi-function where voice command is used to control the home 
appliances. The proposed system can recognize user voice 
independent of the accent with a dedicated hardware module. In 
[7] proved speech recognition transcription system for healthcare 
application. The proposed system can be used by counselor to 
record the speech of patient and convert it to text in data base 
systems. 

In [8] proposed a central monitoring and control system using the 
internet for a traffic management system for smart city controlled 
by traffic using a smartphone. In [9] proposed a wireless detection, 
and monitoring system for vehicle speed. An intelligent wireless 
monitoring is designed to identify speed of the vehicle with a 
protocol laboratory environment which produces random data on 
vehicle speed. The proposed system has been designed based Java 
script socket programming for vehicle monitoring using server 
computer. In [10] Provides image processing algorithm to track 
vehicles such that the location of the vehicle and any malicious 
activity could be discovered. They proposed a smartphone 
application which mail image of the interior and exterior 
environment of the vehicle along with its GPS location to the CIS. 

In [11] discussed the connected car concept for car maintenance 
they use the MQTT Protocol to implement the predictive system 
by sharing different types of data with backend application. In [12] 
implemented a wifi based road sign to improve car driver 
awareness by using Qduino provides Arduino API where real time 
multithread event handling are presented. In [13] discusses in the 
client server application using socket programming in a 
distributed.  

In this work, ambulance tracking with data transfer system has 
been design and implemented such that a control and emergency 
monitoring and tracking CEMT can observe ambulance using 
MQTT protocol. Where each vehicle is provided with an 
embedded system (Raspberry pi3) unit. When an ambulance is 
being in the road it will communication with other vehicles or 
road traffic by means of socket communication. Chat between 
drivers has been designed and implemented using speech 
recognition library based Google API. The voice chat has been 
designed and implemented experimentally. The proposed system 
design is combination different work discussed previously like [5, 
8, 9, 12]. 

3. Preliminaries 
 

3.1. MQTT Protocol 
 

The message Queuing Telemetry Transport (MQTT) protocol is a 
machine to machine M2M protocol, which runs over TCP/IP. It 
uses a Publish/subscribes model between IoT nodes. A broker 
cloud server (Eclipse cloud server) is the station where the 
publisher nodes send their messages in a specific topic, where the 
client node checks these topics. Nodes may subscribe in some 
topics and not in another. Also, other nodes can publish in a 
specific topic. If for an instant, a node publishes in a topic, then 
each node subscribes in that topic would receive the message 
while other nodes whose not subscriber in that topic would not 
receive   the message [14]. In this work, all messages which are 
transferred between IoT nodes have been encrypted in the 
publisher and decrypted in the subscriber side using One Time 

Pad (OTP) technique and DNA computing. Figure 1. Shows a 
schematic diagram at MQTT protocol. 

 

 

 

 

 

 

 

 
 

 
3.2. Socket Programming and Interface 

 The Socket is communication channel between computers based 
internet protocol. Socket programming is the using of application 
socket programming to establish the communication link. In terms 
of server client schemes, the client is an application program that 
sends a request to the server and waits for response by the server. 
Socket interface could be programmed by many high level 
languages; in this work, python network programming has been 
used which provides many modules such as socket ( ), bind ( ), 
listen ( ), accept ( ), connect ( ), send ( ), recv ( ). Figure 2. shows 
the structured programming of socket on both sides where the 
ambulance is considered as a server computer while the other cars 
in the road are a client. [15, 16].  
 

 

 

 

 

 

 

 

 

 

 

3.3. Speech Recognition 
 

The final goal of this work is to implement a hand free personal 
assistance for car's a driver which uses speech recognition to 
convert speech into text and in the other side (other cars) convert 
the text into speech. By doing so, the proposed system will not 
effect on the drivers focus on the road. The proposed system is 
achieved by using different libraries based python such as: speech 
recognition, Pyaudio and espeak. The speech recognizer has been 
designed by using Google's speech recognition application 
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Figure 1: Schematic diagram at MQTT protocol. 
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interface (API) [17, 18]. Figure 3. Shows the proposal voice to 
text and text to the voice system design of an ambulance  and cars.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4.  Proposed System Description 

        Figure 4. Shows system design; it   consists of a control and 
emergency monitoring and tracking CEMT which monitor and 
communicate with ambulance by using MQTT protocol. The 
CMET is located in the hospital, its responsibility is to send 
command and arrange the work of ambulance if there any 
emergency case. Also, it tracks the ambulance when moving in 
the city. Each ambulance vehicle can communicate with other cars 
on the road as a (V2V) by means of voice to text and text to voice; 
this has been done by using socket programming along with 
MQTT protocol. The proposed system works as follows: 
   
• When an emergency case is happened for a patient. The 

CMET send a message to ambulance in the hospital via 
MQTT. The message structure is shown in Figure 5. 
Which include task such as the location of the patient and 
his status, etc. 

• When an ambulance moves to the patient location, it will 
send its latitude and longitude to the CMET which will 
convert it to a location in the maps. For this, a google maps 
has been used and a python library "geopy" is used. 

• When ambulance responded to that order. It will send its 
locations to the CEMT each time it enters a new region. 

• The ambulance will broadcast its IP address and list of 
ports for socket communication using MQTT such that    
each car in that region will receive the IP and ports of the 
ambulance. 

• The driver of the ambulance can start conversation with 
neigh boring cars by sending voice message which would 
be converted into a text that is sent to other cars. 

• Cars receive text message and convert it into a voice 
message and respond to the required command.  
 

       In these works four commands have been proposed, 
namely: Forward, Right, Left, and Kill. If the ambulance 
drivers want to speed up forward and there is a car in front of 
the ambulance. Then the driver can send a voice command 
message "Forward" this voice message is converted into a text 
message and sent using a socket interface. When the front car 
receives a text message it will convert it into a voice message 
again. By doing so, the process will not disturbed the drivers. 
The same is done with the other commands left and right. The 
"kill" command will close any connection between the 
ambulance and other cars preparing to enter a new region 
where the process is repeated again.  
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Figure 4: Propose System Design. 

 

           Name contact                                  : Noor alaa 

Task No.                                     : BG096002 

          Location Patient                               : Saydia 

         Proposed path                             : Emergency Event 

Patient (Gender, Name, Age)     : Male, Ali, 55 

Status Patient                              : Dangerous 

Accident Type                                : Car Accident 

Figure 5: Standard Messages for Car Ambulance. 
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Figure 3: Proposed Voice to Text and Text to Voice System Design of 
an Ambulance and Cars. 
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5. Result and Discussion 

 A monitoring and tracking system of ambulance has been 
designed which uses two techniques MQTT as an IoT protocol 
and socket programming. MQTT is used when the ambulance and 
vehicle are away from the central units which give the required 
commands to ambulance. While socket communication is  used to 
transfer immediate and direct commands between ambulance and 
another vehicle to clear the path for the ambulance and hence 
decrease time for the patient to reach the hospital. Fig. 6 (A) and 
(B) shows a sample of speech recognition and commands. The 
proposed system has been designed and implemented 
experimentally and tested by using an embedded system 
represented by a raspberrypi3 which is the main device used in 
this work, it has a 1.4 GHZ, quad core process 1G SDRAM, 
HDMI, USB ports, DSI display port and other features provide 
fast processing and internet connectivity. Google speech 
recognition API has been used which is not quite accurate for any 
accent and take same times to recognize the speech depends on 
the connection speed of the internet. The proposed system is a 
promising technique which will enhance healthcare services 
provided by health organization to improve the life of people. 

 

(a) 

 

                                                (b) 

 

Conclusion  

 In this work, a CMET control the operation of the ambulance 
through MQTT protocol. Also, socket communication is 
implemented for voice chat between ambulance and other cars in 
the roads. The speech commands are converted into a text by 
using Google API. The speech recognition is not accurate enough, 
because the process depends a speech accent, also, ambient could 
affect the accuracy of recognition. Multi experimental and 
different accent has been used to reach a good accuracy finally. 
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