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Abstract Data acquisition is a critical aspect of modern vehicle and aircraft design, as it provides engineers and
researchers with essential information on the performance and behaviour of these vehicles in various operating conditions.
In this paper, we present a data acquisition unit (DAU) for road vehicle or aircraft that utilizes various sensors, including
GNSS, INS, RPM measurement, barometric altimeter, and ESP32 microcontroller. The DAU consists of multiple sensors,
including a GNSS receiver to determine the vehicle's position, speed, and heading. An inertial navigation system (INS) is
used to measure the vehicle's acceleration and angular rate. RPM sensors are used to measure engine speed, and a barometric
altimeter is used to measure the altitude of the vehicle. An ESP32 microcontroller is used to acquire, process, and store the
data from these sensors. In the end the design and utilisation of DAU was success gaining data for research in field of road

and air transport.
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1. Introduction

With the advancement in technology, the use of Internet of
Things (10T) devices has become prevalent in different
domains, including aviation [1] and automotive industries.
10T devices have the potential to provide real-time data,
which can improve the safety, efficiency, and performance
of these industries. In this paper, we present an loT-based
Data Acquisition Unit (DAU) for aircraft and road vehicles.
In aircraft sector the data could be provided to the OGN
platform [2] and [3]. The proposed DAU is designed to col-
lect data from different sensors, including Global Naviga-
tion Satellite System (GNSS), Inertial Navigation System
(INS), barometric altimeter, and RPM measurement from
voltage ripple. The collected data is transmitted to a remote
server for further analysis and processing. The paper is
structured as follows. Section 2 presents the architecture of
the proposed DAU, followed by Section 3, which discusses
the design of the DAU. Section 4 presents the experimental
results, and finally, Section 5 concludes the paper.

2. Architecture of the Proposed DAU

The architecture of the proposed DAU is shown in Figure
1.
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Figure 1. Schematic diagram of the DAU [5].

The design was based on [4] and [5]. The DAU consists of
different modules, including a power supply module, a data
acquisition module, a data processing module, a
communication module, and a control module. The power
supply module provides power to the DAU, which can be
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either from the aircraft or vehicle's electrical system or a
standalone battery.

The data acquisition module consists of different sensors,
including GNSS, INS, barometric altimeter, and RPM
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measurement from voltage ripple, which collect data in real-
time [6].
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Figure 2. Data recorded by the unit during flight from airport Sldvnica (Dubnica nad Vahom) to Zilina airport in Dolny Hridov (airplane L13SE Vivat reg.

OM9112) [5].

The data processing module processes the collected data
and prepares it for transmission to the remote server. The
communication module establishes a connection with the
remote server and transmits the data. Finally, the control
module manages the operation of the DAU.

3. Design of the DAU

The design of the DAU is based on an Arduino micro
controller board. The microcontroller board is connected to
different sensors through a sensor shield. The sensor shield
provides a plug-and-play interface for the sensors, which
simplifies the integration of the sensors with the
microcontroller board. The microcontroller board is also
connected to a Wi-Fi module, which is used for
communication with the remote server transmission (see
Figure 3).

The GNSS sensor provides the location, velocity, and time
data, which are essential for navigation. The INS sensor
provides the attitude, velocity, and acceleration data, which
are essential for navigation and control. The barometric
altimeter provides the altitude data, which is essential for
navigation and control.

The collected data is processed by the microcontroller
board and prepared for transmission to the remote server. The
data is transmitted using the HTTP protocol, which is widely
used for web communication. The remote server receives the
data and stores it in a database for further analysis and
processing.

Figure 3. Complete DAU [5]

4. Experimental results

The proposed DAU was tested on a small aircraft and a car.
The DAU successfully collected data from the different
sensors and transmitted it to the remote server. The collected
data was analysed, and the results showed that the DAU can
provide real-time data, which can be used for navigation,
monitoring, and control.

An measurement of voltage ripple was also performed on
8™ of July 2020 airplane Zlin 226 reg. OM-LWA. Figure 4
shows the ripple of 27V mains in airplane by 2000 RPM. The
resulting ripple of voltage was cca 300 mV pp.
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Figure 4. Voltage ripple caused by aircraft engine electrical generator

5. Conclusions

In this paper, we presented an loT-based Data Acquisition
Unit (DAU) for aircraft and road vehicles.

The proposed DAU is designed to collect data from
different sensors, including GNSS, INS, barometric altimeter,
and RPM measurement from voltage ripple.

The collected data is transmitted to a remote server for
further analysis and processing. The experimental results
showed that the proposed DAU can provide real-time data,
which can improve the safety, efficiency, and performance
of aircraft and road vehicles. The proposed DAU can be
further improved by adding more sensors and improving the
communication protocol for more efficient data trans-
mission. In conclusion, a data acquisition unit that
incorporates GNSS, INS, RPM measurement, and a
barometric altimeter can provide valuable data on the
position, speed, altitude, and orientation of a road vehicle or
aircraft. The ESP32 is one example of a low-cost
microcontroller that can be used to implement a DAU with
these sensors..
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