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Aquisiting Data Using Microcontroller
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Abstract : The developed Data Acquisition and Control System acquire data from analog channels and display it on
the TouchScreen Display for monitoring. The system also monitors the data received on different digital pins and
indicates the status of these pins by turning the corresponding indicators present on the TouchScreen, RED or
GREEN. For providing the graphical interface, the TFT is programmed to display different screens each
performing a specific function. The reason for developing different screens is, to keep the data acquired from
different analog and digital pins as well as the controlling part of the system separate from each other, so that no
two data overlap each other.
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1. INTRODUCTION

The very basic operation of the system is to acquire data, process it and then act accordingly. The block diagram below
shows this basic operation.

ACQUIRE PROCESS ACTION
DATA

The system should have an analog interface, digital interface, analog output and digital output.

2. EXISTING SYSTEM

Most of the data acquisition systems can be divided in to two broad categories namely “external box” or “internal plug-
in board”. The USB and Ethernet based systems are considered as external systems while systems on PCI and PCI
Express are considered as internal systems.

The major advantage of the external box data acquisition system is that it can be placed close to the sensors and actuators
with which it communicates. This minimizes the wire requirements for connecting the 1/0 to the data acquisition system
which in turn also minimizes the time and expenditure for field wiring. It also reduces the noise experienced in the field
wiring.

On the other hand, the advantage of using internal plug-in boards is that, such systems are closer to the controlling CPU
which allows them to run faster and also collect data at higher rates. Another advantage is the simplicity, as everything is
present in one box.

As the technology is advancing, the external box data acquisition systems are becoming more and more intelligent
removing the gap between the external and internal plug-in systems. Thus the choice of which system is better is left to the
user, as it is the decision based on the particular application.

The external box (embedded) data acquisition systems can be developed on different platforms such as:
e ARM based data acquisition system.
e 8051 based Data acquisition system.

e AVR based data acquisition system.
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It was observed that external box data acquisition system (such as temperature data logger, weather data logger, data
acquisition for industrial automation, etc) have been developed using the microcontroller , ARM microcontroller and AVR
microcontrollers. Some of them also included an LCD display for monitoring the data.

The microcontroller based (embedded) data acquisition systems have some important feature such as:
e  They are single stand alone systems.

e  Provide analog as well as digital interface.

e Data acquisition occurs at a higher speed.

e  Flexible and expandable.

e  Real time data analysis capabilities.

o Data storage for months.

Nowadays microcontrollers are being used in most of the industrial and household applications. Some of the applications
are as stated below:

e For measurement of physical quantities such as temperature, pressure, force, stress, strain, etc.

e They are being used in laboratories for performing different measurements such as voltage, current, frequency, power,
energy, etc.

e DC motor and stepper motor control.
o Automobile applications.
o Household applications such as door lock, washing machine, camera, etc.

The microcontroller can be employed in most of the above applications but for the applications where high speed
processing is required an ARM based processors are mostly preferred. The ARM processors are specifically used in
portable devices such as mobile phones, digital cameras, etc. because of its features like low power consumption, efficient
performance, speed, etc.

3. DESIGNED SYSTEM

This paper is to discuss a general purpose data acquisition and control system that can be used for most of the applications.
Based on the various survey and the requirements of this project we decided to use the Arduino platform for developing
the data acquisition system. The Arduino platform was selected because it was found efficient and cost effective for this
project. Some of its features are listed as under:

o Flexible and easily expandable.

e They are easily available in the local market.

e Itis an open source platform.

e Small in size, compact and handy.

e The Arduino boards are less expensive than other microcontrollers.

e The Arduino software can run on different operating systems such as windows, Linux, and Mac OS X.

e The programming environment is also easy to learn and use for beginners, yet flexible enough for advanced users to
take the advantage of as well.

e The Arduino software is published as an open source tool that can be extended by experienced programmers.
e An aid for system development is provided, through different number of libraries and example codes present on the

Arduino website.
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4. CONCLUSION

The developed data acquisition and control system provides the processed output that can be used to monitor various
system. It is also able to control different devices such as electrical appliances by giving commands through the
touchscreen.

[1]

[2]

(3]

[4]

[5]

(6]

REFERENCES

Saraswati Telil, Mani. C , Smart Real Time Embedded Arduino Based Data Acquisition System, IJRET:
International Journal of Research in Engineering and Technology, eISSN: 2319-1163 | pISSN: 2321-7308

Mahesh G1, Mrs.Y.Syamala2 , Weather Data Logger Using ARM Processor, International Journal of Advanced
Research in Computer Science and Software Engineering, Volume 3, Issue 9, September 2013.

Yasen S. Kalinin, Edy K. Velikov, Valentina I. Markova, Design of Indoor Environment Monitoring System Using
Arduino, International Journal of Innovative Science and Modern Engineering (IJISME) ISSN: 2319-6386, Volume-
3 Issue-7, June 2015.

Vandana Pandyal Deepali Shukla, GSM Modem Based Data Acquisition System, International Journal Of
Computational Engineering Research (ijceronline.com) Vol. 2 Issue.5.

Shanmathi.S, Prof. C Kamalanathan , Dr. S.M Ramesh, Dr.S.Valarmathy, B.Preethi, Arduino based vehicle control
system using CAN Protocol, International Journal For Advance Research In Engineering and Technology.

Kamarul Ariffin Noordin, Chow Chee Onn and Mohamad Faizal Ismail, Low Cost Microcontroller based Weather
Monitoring System, CMU. Journal (2006) Vol.5(1).

Page | 3
Research Publish Journals




