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Abstract 
 

Sensors and the Internet of Things (IoT) together are used to build a car 

prediction system. Designing a car prediction system is for car maintenance, 

parking availability, and some other service information by analyzing the 

data from a centralized system. After monitoring every functionality of the 

car, it can report the status of the car to obtain a good way of service. In the 

existing system, the person has to monitor and analyze all the functionality of 

the car manually such as seat belt, tire pressure, spare parts, and parking 

space. Here in the proposed system, the hybrid technology Message Queuing 

Telemetry Protocol (MQTT) protocol, IoT, and sensors to overcome the 

existing car safety issues. MQTT protocol is used to communicate with 

sensors and collect data from the sensors, after analyzing the collected 

information device sensor data it alerts the user through mail about 

unexpected failures. The proposed system aims to indicate the user about  

safe engineering of the vehicle before the failure of a system. 
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1 Introduction 
 

 

IOT can be derived in a single sentence that can sense and collect data 

from different devices. It can be utilized for various purposes captured from 

various connected devices. 

Internet of Things= Sensor + Internet + things. 

Nowadays, the IoT concept is used in many application areas in our day 

to day life from that one application area is selected called ―Car Prediction 

System‖. In this application area, IoT technologies have consequently 

shortened manual efforts. 

  

 

 

 
 

        Figure 1: Vehicle monitoring for periodic maintenance of the car  

 

 

The devices are connected according to the theory of IoT is shown in 

Figure 1. Representation of various sensors on car devices will get 

notifications through email regarding all the functions of the car. Applying 

these technologies on smart cars is to predict the current car functionality 

before failure [1]. The user allows achieving the corrective maintenance after 

analyzing of collected device sensor data it alerts the user about unexpected 

failures. Tire pressure, the status of various parts of the car, whether the car 

needs urgent service or not, and parking area all these data can be analyzed 

after collecting the data from the centralized system and defining the 

predictive maintenance of car services based on distance or period [2]. In this 

paper, the MQTT protocol helps to make communication with sensors and 

collect data from all sensors. Raspberry pi that allows the user to control 

electronic components for physical computing and explore the IoT to enable 

the different sensors like IR slot sensor, pressure sensor, vibration sensor that  
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all are connected to the raspberry pi. Section 2 describes the related work, in 

section 3, shows the proposed system methodology, data flow, and 

architecture of the work,  in section 4 describes the implementation of the 

system, and finally in section 5 concluded the work.  

 

 
2 Related Works 

 

The number of applications carried out of using IoT that they selected 

one concept of the connected car can able to give information about 

connected car and passenger vehicles which is passing over the car [3]. A 

well-organized system can manage the runtime process of a system and 

observe the functionality of the car. In between the frequent intervals, the 

vehicle service management and monitoring system constantly check the 

status of the vehicle [4]. The reasons for the crash between the vehicles on 

the road are due to improper care of the drivers on car maintenance. So, to 

predict the drivers driving habits as well as to secure the safety of people's 

need to design all car maintenance systems automatically through IoT [5].  

Time series of vehicle speed used for recognizing the behaviors of risky 

drivers to control the speed measurement in the car with different speed 

ranges [6]. Long Short-Term Memory Recurrent Neural Network (LSTM 

RNN) with Support Vector Machine (SVM) proposed to determine the 

optimal dynamic time lags in the car for safety driving [7]. Vehicle service 

management system using IoT technology improve authentication among the 

customers while using android mobile applications. And also it provides the 

live streaming of vehicle servicing to the customer from service centers [8,9]. 

 

3 Proposed System 
 

The proposed system function is to predict before failure for effective 

utilization of car services and monitor several parameters like total distance 

covered, current temperature, speed, fuel level, etc. Developed a system 

using sensors, IoT, and MQTT protocol will collect data from all sensors and 

sends them to the centralized system, after reading the collected data it will 

analyze the running condition of the car. In existing system, Users can know 

only the condition of the car system and couldn’t convey the message to 

service centers. The hybrid system will give email alerts if the state of the car 

is not good, to achieve an efficient way of working it collects data from 

sensors and gives the maintenance information to the user. 

Raspberry pi used to allow control over electronic components for 

physical computing and explore the IoT and MQTT protocol to exchange 

data between clients and servers. This system used different sensors like  
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pressure, vibration, and IR slot sensor. The pressure sensor is used to check 

the tire pressure whether it is low or high or medium and car parts condition 

can be checked by a vibration sensor. The centralized system will examine 

the data from all sensors then it will resolve whether it forward email alerts 

to the service center or not. With the help of all these sensors and protocols 

to predict the car condition and one more feature is by collecting the data 

from different sensors from different locations will give parking availability 

place details through registered email. 

 
 
3.1 Message Queue Telemetry Transport (MQTT) 
 

It is one of the popular protocol in IoT and it is a messaging protocol that 

uses client-server architecture where the clients are sensors connected to the 

car and server connected to the centralized system is shown in Figure 2. 

 

 

 

 
 

 

    Figure 2: Communication model of MQTT 

 

 

3.2 Proposed Method Recognition 
 

• The proposed system can reduce maintenance and service costs. 

• Giving information about the car parts and car auto locks to the owner. 

• The owner can analyze the driving practice of the driver by collecting the 

data from sensors. 

• With the help of this system, the user can predict the running state of the 

car before failure.  
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3.3 Car Prediction System Proposed Algorithm 
  

Algorithm for Car prediction system in a vehicle diagnosis 

 

Load: The prediction system will collect data from all the sensors. 

Output: it giveMessagealerts to the owner. 

Algorithm for Car prediction system in a vehicle diagnosis ( ) 

If (Vehicle starts) 

{ 

  Collect data from all sensors and it will send data to the centralized 

system 

If (Pressure == Medium) 

Then continue the service 

Else 

Send Mail alerts 

If (vibration sensor==0) 

 Then send mail alerts to service center and owner 

Else  

Continue the services 

If (IRsensor= =0) 

 Then send mail alerts 

Else  

Continue the services 

} 
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3.4 Architecture of Proposed System 
 
 
 

 
 

  
Figure 3: Architecture of Car Prediction System 

 

A centralized system with MQTT protocol makes communication with 

clients as a Pressure sensor, vibration sensor, IR sensor and it will send 

collected data to the centralized system with the help of IoT gateway as 

shown in Figure 3. If there is any incorrect data after analysis of the car then 

it will send mail alerts. 

 
3.5  Data Flow 
 

Initially, it will start by collecting data from all the sensors and gives to 

the centralized system, and then the system will read and analyze data. With 

the help of the IoT gateway to communicate with devices is shown in Figure 

4. If any abnormal data found then it will send mail alerts to the owner to 

continue the services. 
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              Figure 4: Sample data flow of car safety prediction system 

 

 

4 Experimental Results 
 
 Result 1: Checking of tire condition 

 Load: collects data from the pressure sensor 

Output:  it will give the output according to the condition it may be low,    

high, or medium shown in Figure 5. 
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Figure 5: Checking of tire condition 

It will check the status of the tire after collecting the data from the 

pressure sensor. 

 

Result 2: A test case of service scheduling of a car  

Input: it gathers the information from a centralized system  

Output: it will send email alerts’ regarding service scheduling is shown in 

Figure 6. 

  

 
 

 
Figure 6: Intimation to the owner regarding service scheduling 

 

It intimate if any failure like tire pressure, spare part of the car to prevent 

unexpected equipment failures, or the car needs urgent services then it sends 

an email.  

  

Result 3: Checking of spare part condition 

Input: Collects the data from the vibration sensor 

Output:  Intimation to the owner through the mail is shown in Figure 7. 
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Figure 7: Service slot booking 

It will check the status of spare parts after collecting the data from the 

vibration sensor according to the status then it will decide whether it has to 

send email alerts or not. 

 

 

 

 

 
 

 Figure 8: Tire pressure analysis 

 

Tire pressure analysis is concentrated on three views of the car tire-like 

medium, low and high tire pressures and for each of these three tire states 

comparison of some group of vehicles are shown in Figure 8. 
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5 Conclusion 
 

With the help of IoT technology and sensors, the proposed system allows 

users to achieve corrective maintenance after analyzing collected device 

sensor data and it alerts the user about unexpected failures. Using MQTT 

protocol helps to make a connection between client and server and sensors to 

check the condition of parts that increased the ability when compared with 

manual checking. By using this application in different smart cars according 

to the way of security, this system reduces our efforts manually and increases 

the performance of the car. The proposed system aims to indicate the user 

about the current functionality of the car before the failure of a system. 
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