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ABSTRACT
Every day, many a people die because of road accidents. A number of factors contribute to the risk of the accidents;
such as, vehicle design, the speed of operation, driver skills and behaviour etc., which leads to disabilities or even death.
This, in turn, leads to financial costs f o r both society and individuals involved. So monitoring a few important
parameters of the vehicle and reporting of any problem with the monitored parameters plays an important role in
reducing the risk of accidents and also helps the government agencies in solving the accident cases. The available systems
are monitoring a few parameters of the vehicle, but they are not designed to analyse the reason for the accidents. The
proposed system is designed such that, the vital parameters of the vehicle are recorded in a data logger so that, it can be
used to analyse the reasons for the accident or the vehicle breakdown. In this paper, monitoring of four important
parameters of the vehicle such as Engine RPM, Tyre Pressure, Engine oil level and brake pad wear detection, are
successfully implemented and the results are found to be satisfactory.
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1. Introduction
Vehicle health monitoring systems are often used to monitor various health characteristics of vehicles. Such operational
health characteristics of the vehicles are further decomposed into the health characteristics of its major operational
systems and subsystems. For example, when a vehicle is currently not in use, a health monitoring system may obtain
and assemble data regarding prior operation of the vehicle along with other data, in order to provide support for an
operator or other individual for making decisions regarding future maintenance and usage of the vehicle. These
operational data are stored in database for monitoring the operational reliability and maintenance history of the vehicle
subsystems and may be given as a feedback to original equipment manufacturer for improving the reliability of the
vehicle system design. This can also be used by the government agencies such as police department, RTO and the legal
departments to solve the accident cases. Condition monitoring of vehicles requires the use of many sensors for
effective
vehicle
fault
detection.
A
simple
and
robust
on-board vehicle fault detection system using minimal sensors could ensure reliable operation of vehicular systems
and aid in effective vehicle health management. Accordingly, it is desirable to provide a vehicle health monitoring
system having an improved architecture and connected to the reliability and maintenance databases. This paper is
structured as follows:

1. Introduction – This section describes the introduction to the work and also gives the importance of this
research.
2. Related work – This section describes the earlier work in this area, their limitations and the importance of this
research.
3. Proposed Method –This section describes the block diagram of the proposed system.
4. Research method –This section describes the methodology adopted in designing the proposed system.
5. Results –This section describes the result obtained from the proposed system and
6. Conclusion –This section describes the outcome of the work.
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2. Related Work
Sridhar Babu M et al, [1] describes about the monitoring of the battery health, gas emission, fuel quantity, mileage
and hydrocarbons emission in the engine using fuzzy logic.
Panja B et al [2], proposed a system with Wireless Sensor Network for the Health Monitoring of the vehicle. It
comprises of both interactive and non-interactive methods with respect to aerospace vehicles.
R.priyadharshini et al [3], discuss about displaying the parameters of vehicle such as pressure of the oil, temperature
of the coolant, level of the fuel in the tank and the engine RPM in the digital form using Thin Film Transistor
(TFT). These parameters are displayed in both graphical and in data form.
Rui Loureiro et al [4], proposed a method to diagnose the fault using bond-graph-model-based technique with the
recoverability of the structure and fault tolerant control of the heavy autonomous vehicles used inside the port
terminals.
R.Ganesan, S.Mydhile [5], discuss about the method to find the actual position of the vehicle in the real time so as to
take the decision in real time. They have also proposed a web based approach to model the dynamic behaviour of
interactive web service.
Ivan S. Cole et.al in their paper [12] describes about the intelligent sensor network to monitor the corrosion of
aircraft structures. This is to identify the occurrence of corrosion at the places where it cannot be observed directly.
Even though many researchers discuss about recording of vital parameters, they are not giving emphasis on
analysing these data to find the cause for accident.
In this paper, it is proposed to monitor the vital parameters of the vehicle such as engine RPM, engine oil level,
brake pad wear out and the tyre pressure. These parameters plays the important role in avoiding accidents and also
helps the government agencies such as Police department, RTO and legal departments in solving the accident cases.

3. Proposed method
LCD Display

RPM Sensor
Data logger
Oil Level sensor

ARM7 (LPC 2148
Microcontroller)
Visual
Indication
(Output)
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Tyre pressure
Sensor

Figure 1: Block diagram of the proposed system
Figure1 shows the Block diagram of the proposed system in which ARM 7 based LPC 2148 microcontroller is used to
monitor the vehicle parameters such as engine RPM, engine oil level, Brake pad wear out and the tyre pressure. The
engine RPM is monitored using an Inductive proximity sensor, the tyre pressure is monitored using MPS-2000 Pressure
sensor, the engine oil level is monitored using a Magnetic Float switch liquid level sensor and the brake pad condition
is monitored using a wire loop sensor. The respective sensors are interfaced to LPC 2148 microcontroller along with
the LCD Display to display the above said parameters.
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4. Research Method
4.1 Hardware
The proposed system is designed and a prototype model is implemented and tested as explained below. It comprises of
four sub modules as there are four parameters to be monitored and they are;
 RPM monitoring,
 Tyre Pressure monitoring,
 Engine oil level monitoring, and
 Brake pad wear monitoring
The design, implementation and results of each module mentioned above are discussed below.
4.1.1 RPM Monitoring:
Engine RPM is a vital parameter that can be considered to find the engine speed which in turn indicates the speed of
the vehicle at a particular time. The RPM is monitored by using inductive proximity sensor. Inductive sensor is used as
it is highly reliable, operates in non-contact mode, robust and economical.

Figure 2: Hardware implementation of RPM monitoring System
Figure 2 shows the hardware implementation of RPM monitoring System. It comprises of inductive proximity sensor,
LPC2148 microcontroller and an LCD. The inductive proximity sensor consists of an oscillator, Signal evaluator and a
switching amplifier. The oscillator generates a high frequency alternating field which is emitted at the sensing face of
the sensor. When the attenuating material is placed near the sensor, eddy current and hysteresis loss occurs based on
the material. The oscillations are reduced due to these losses. This reduction in the signal is detected by the Signal
evaluator and it is converted into the switching signal. The different switching states of the inductive proximity sensor
are termed as “attenuated” and “unattenuated” and by further processing of these switching signals the RPM is
calculated.

Figure 3: Visual indication of the speed
Figure 3 shows the results of the system designed to monitor the RPM of the engine in which, the system will display
the RPM along with a text message to warn the driver when the Speed is exceeded.
4.1.2 Tyre Pressure Monitoring:
The tyre pressure is another important parameter of the vehicle, which is to be monitored to prevent the accident and
also it helps in finding the reason for the accident. Hence it needs to be monitored regularly in a vehicle. In the
proposed system, MPS-2000 Pressure sensor is used to achieve this. MPS-2000 Pressure sensor is used in the proposed
system due to its low hysteresis, high reliability and stability.
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4.1.2.1 Block Diagram to measure Tyre Pressure:
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Figure 4: Block diagram to measure tyre pressure
Figure 4 shows the block diagram of the tyre pressure measuring System. It consists of an Op-amp comparator,
Power amplifier and an ADC. The available tyre pressure is compared with the reference level, it is amplified and
converted to the digital form and then applied to the microcontroller, which in turn sends the signal to the LCD to
display the status of the pressure in the tyre.

Figure 5: hardware implementation of tyre pressure monitoring system
Figure 5 shows the hardware implementation of the tyre pressure monitoring system. It consists of the pressure sensor
MPS 2000, whose output is amplified and converted to the digital form and then fed to the microcontroller. The LCD is
connected to the output of the microcontroller, which is used to display the actual tyre pressure.

Figure 6: Result When Pressure Is Low
Figure 6 shows the result, which is giving a warning with visual indication when the tyre pressure is low. The text
message is displayed on the LCD as shown as in the figure. When the pressure is low, the result is displayed on the
LCD as “ TP:Low”. On the other hand, when the pressure in the tyre is normal it is displayed on the LCD as “TP:Nor”
as shown in the figure 7.

Figure 7: Result when pressure is normal
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4.1.3 Engine Oil Level Monitoring:
The engine oil level is monitored using a magnetic float switch liquid level sensor, since it is very simple, reliable and
economical. The float position in the liquid decides and sends either ‘1’ or ‘0’ to the microcontroller. If the oil in the
tank is sufficient, then ‘1’ will be sent to the microcontroller, otherwise ‘0’ will be sent. When the oil level is low in the
tank, a red indicator will glow.

Figure 8: Hardware implementation of oil level monitoring system
Figure 8 shows the Hardware implementation of oil level monitoring system. The magnetic float switch is fitted inside
the tank, which will open or close based on the oil level in the tank. When the oil level is at low, the switch is open and
it will send ‘0’ to microcontroller and a red indicator glows as shown in the figure 8.

Figure 9: Result with warning of visual indication when oil level is low
Figure 9 shows the result with warning of visual indication when oil level is low. The Red indicator glows to give a
warning signal to indicate the low oil level in the oil tank and figure 10 shows the normal indication when the oil is at
sufficient level in the tank.

Figure 10: Result when Oil Level is normal
4.1.4 Brake Pad Wear monitoring
A loop of wire in a rubber housing that connects on one end to the brake pad is used as a brake pad wear sensor as
shown in figure 11. When the brake pads wear down far enough, the rotor wears though the brake pad sensor
housing and breaks the wire, opening the circuit.

Figure 11: Sensor Connection to Brake Pad
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When the wire connected to the brake pad wear sensor gets cut by the rotor, it breaks the circuit and sends the
information to the microcontroller regarding the same and a Red LED is ON and if the brake pad is normal,
then there is no indication. Figure 12 and Figure 13 shows the results from the system to indicate the worn brake
pad and the normal brake pad respectively.

Figure 12: Result when brake pad is worn

Figure 13: Result when brake pad is normal
4.2 Software Implementation
4.2.1 Data logger
A data logger is used to r e c o r d t h e data at a convenient time interval using sensors. It is used as a black box in
the system to store the data gathered by the various sensors used in the system at an appropriate interval of time.
This data can be retrieved at any time to study the health of the vehicle. It is implemented using C# and .NET
Framework.

5. Results
A system to monitor the vital health parameters of the Vehicle is designed, implemented and the results of the
parameters such as Engine RPM, Tyre Pressure, Engine oil level and Brake pad condition monitoring were discussed in
the respective sections and the data logger results are as shown below in the figure 14 and figure 15.

Figure 14 : Snapshot of Vehicle health database
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Figure 15: Snapshot of Vehicle information

6. Conclusion
A cost effective and low power embedded system that performs a real-time measurement of the vital health
parameters of the vehicle has been designed and implemented. This model records the data in real time
and stores the same at the regular interval, which can be used to analyse the reason for the
accident, the parameter responsible for the accident and also helps in solving legal cases.
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