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I. INTRODUCTION 

All the cities want to be transformed into a smart 

city. A smart city is a hyper connected city 

improving the lifestyle of its residents. In 

building a smart city, smart health and smart 

traffic systems play a major role. Combining the 

above two, a smart navigation system is 

proposed where the patient in immediate need of 

healthcare is taken to the hospital as soon as 

possible. Hence, this application in smart city 

can be helpful in all emergency situations. The 

proposed system is an application of 5G and IoT 

(Internet of Things). When there are so many 

connected devices, the available mobile 

broadband technology of 4G will not be 

sufficient to cater to the needs of all devices. 

Hence, to realize the system in an efficient 

manner, 5G technology will be used.  

 

 

 

 

 

 

 

 

 
 

Fig.1 Smart Navigation System 

 

II. LITERATURE SURVEY: 
The paper [3] describes different components of a 

smart city like smart street lights, smart traffic, 
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smart health, smart emergency systems and virtual 

power plants. Different data acquisition, processing 

and dissemination methods were discussed. For 

smart traffic, different methods of capturing data on 

live traffic are discussed like inductive loop 

detection, video vehicle detection, audio detection, 

Bluetooth detection and sensors. 

 

The paper [1] illustrates the way in which 

ambulances can be manoeuvred easily without any 

traffic slowdown. 

IoT plays the role between ambulance and the 

traffic signals. Cloud computing provides the way 

for handling and managing the enormous amount of 

data that are generated by these devices and it can 

also be used to send command to those devices to 

perform a particular task. The drawback of the 

paper is commuters on the other side are kept 

waiting for a long duration. Due to rising traffic the 

traffic jam sometimes stretches for a kilometre in a 

metropolitan city. Hence, the system will affect 

other commuters. 

 
Motivation: 

 

 The idea of building a smart city is slowly 

taking shape where researchers are trying to 

incorporate 5G and IoT (Internet of  Things) to 

create a hyper connected city. With smart city, 

concepts of smart traffic systems and smart health 

are also being developed. Combining the above two, 

smart navigation system for ambulances is being 

tried. If the traffic signal is only turned green, it 

would leave commuters on the other side waiting. 

The traffic jam in metropolitan cities has become a 

serious issue where sometimes the traffic jam may 

stretch for a kilometre. In such a scenario, smart 

navigation system helps us.  

 The proposed system takes care of this need 

by assessing vehicle condition on the roads using 

surveillance cameras and then deciding when 

should the signal be turned green. If the traffic is 

high, the signal is immediately turned green. 

Otherwise, the signal turns green when the vehicle 

is 350 meters away. The above number of 350 

meters is chosen considering that the ambulance 

would be driven at a rate of 100 km and it would 

take few seconds for the traffic ahead of the 

ambulance to be dispersed. Thus, the proposed 

system will facilitate safer and smarter decisions on 

using the transportation network. 

 

Section 3 talks about the proposed system and the 

workflow. Section 4 shows the results and Section 5 

lists the conclusion. 

 

III. PROPOSED SYSTEM: 
 Nowadays there is huge traffic in cities due 

to which ambulances get delayed in reaching to the 

patient or moving the patient in the ambulance to 

the hospital. If the traffic signals and the traffic 

ahead of ambulance are controlled, the ambulance 

navigation will become easier and thus save a 

patient’s life. The system will also not keep traffic 

on the other three sides blocked because the signal 

will be turned green only when it is needed. Thus 

this system will help in faster movement of people. 

 

 
Fig. 2 Work flow of smart navigation system 

 

The proposed system uses an Android app which 

will be installed in the smart phone of the 

ambulance driver. The smart phone will 

continuously send location updates to the cloud 
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server using GPS tracker [6]. This live information 

about the patient’s health is also sent to the desired 

hospital [4]. If there is a nearby signal that is 

approaching, traffic data is collected from the 

surveillance cameras and the sensors for vehicles’ 

movement and the pedestrians’ movement. If it is 

low, the signal is turned to green only when the 

ambulance is 350 meters away. Otherwise, it would 

be turned green when the ambulance is 1 kilometre 

away to decongest the impending traffic. 

 
GPS System in Android:  

 The proposed system will be realized with 

the help of an Android app. The ambulance driver 

can start the app and set the route. A unique ID for 

the ambulance will be generated by the cloud. 

While developing the app, an API key will help to 

use Google Maps. The system will also require all 

traffic signals’ information to be fed into Google 

Maps. The Global Positioning System in Android is 

used to track the position of ambulance and also to 

provide route information. Trilateration is the basis 

of GPS. Cell phones have in built GPS receivers 

that communicate with units from among the 30 

global positioning satellites in the GPS system. The 

latitude and longitude of the ambulance are 

continuously tracked by the system and sent via the 

GPRS service provided by the GSM network. [2] 

 

5G:  

 5G will allow enhanced mobile broadband 

(eMBB) facilitating 1Gbps rate and up to 20Gbps 

peak rate. 5G will facilitate ultra-reliable and low 

latency communications with 1 ms latency. 5G will 

facilitate billions of devices to get connected to 

each other. MIMO (Multiple Input Multiple Output) 

will be used in 5G where the capacity of a radio 

link is multiplied using several antennas in 

transmitters and receivers. This will thus allow 

beam forming. The antennas can also be steerable. 

5G is not yet rolled out for general public. It is 

planned to be introduced to general public during 

Winter Olympics 2018 in Korea. Once it is released, 

the realization of the proposed system will be very 

helpful for public. Hence, the proposed system is 

now realized with 4G. 

 

 

 
Fig. 3 5G Characteristics 

  

Internet of things (IoT): 

 Internet connects all people and hence it is 

also called the “Internet of people”. IoT connects all 

things, and hence called “Internet of things” .IoT 

refers to the wireless network between objects. It is 

a network of physical devices, vehicles etc 

embedded with electronics, software, sensors, 

network connectivity which enable these objects to 

connect and exchange data. 

 
Fig. 4IoT applications 

 
Sensors:  

 Wireless magnetic sensors are used for the 

purpose of detecting vehicle movement and 

pedestrian movement. These sensors are installed at 

the traffic signals. They pass traffic information to 

the cloud when asked for. 

 
Surveillance cameras:  

 These cameras are high end cameras which 

work on advanced technology. The images captured 

by the camera will be checked to see if the traffic 

condition is high or low. Edge detection methods 
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may be grouped into two categories: Gradient and 

Laplacian. The Gradient method detects the edges 

by looking for the maximum and minimum in the 

first derivative of the image. It is represented in 

matrix format. The Laplacian method searches for 

zero crossings in the second derivative of the image 

to find edges. [5] 

 

 
 

Fig.5 Surveillance Camera 
 
Working:  
 

Normally there are three lights in a traffic signal: 

red, yellow and green. The traffic signals are to be 

connected to a central management system. The 

lights will be connected using wireless technology 

like Wi-Fi, ZigBee, etc or using wired technology 

like Ethernet, PLC (Power Line Communication). 

 

This IoT system has multiple independent end 

nodes that perform sensing at the traffic signals. 

The controller service [8] on the end node obtains 

the sensor readings every 10 seconds. This 

information is aggregated be a centralized controller 

at regular intervals and data is sent to the cloud. The 

app is also cloud based. The analytics component 

analyses the data and then the centralized controller 

sends control commands to the nodes. Thus, when 

an ambulance searches for a hospital and sets its 

route, the approaching traffic signal’s congestion 

level is checked using its traffic signal ID. 

 

 
Fig 6 System Design 

 
Process Specification: 

The traffic level is checked and appropriate analysis 

is done. 

 
Fig 7 Process Specification 

 
Domain Model: 

The domain model includes physical entities for 

ambulance and the traffic signals and the 

corresponding virtual entities. The device is a single 

board mini-computer which has surveillance 

cameras and sensors and can also control the 

conditions of red, yellow and green lights. The 

domain model also includes services involved in the 

system. 
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Fig 8 Domain Model 

 

IV. EXPERIMENTATION AND PREDICTED 

RESULTS:  

 
The app interface which is a prototype was 

developed. The Google Maps API helped us to use 

Maps in the app. Android Studio was used to 

develop the app. When the ambulance driver sets 

the route and if there is a traffic signal on the way, 

the traffic signals would turn red or green.  

 

 
 

Fig. 9 Android app 

 

With 4G, the prototype app is expected to take 

nearly 10 seconds to respond to the system. With 

3G, it will take nearly 25 seconds. With 5G, the 

system is expected to work in a real time scenario. 

The latency expected with 5G is 1ms. Hence, the 

system will be fully functional with 5G in a real 

time scenario. 

 

 
 

Fig. 8 Result comparison between 3G and 4G 

 

V. CONCLUSION: 
 

With such a system getting implemented in smart 

city where people always struggle about their ever 

increasing travel times, the probability of saving a 

patient’s life is highly increased and other 

commuters are also not left waiting for their traffic 

signal to turn green for a long duration because the 

signal for the ambulance turns green only at the 

right time. With recent advancements in 

technology, tele health and smart health can also be 

incorporated into the same system where the 

intensivist can check the patient’s condition 

remotely and the doctor in ambulance can 

administer first aid to the patient. Smart health will 

also introduce wearables that will facilitate early 

detection of diseases. [7] 
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