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1 Merilni sistemi

Data acquisition is the process of sampling signals that measure real world physical conditions and
converting the resulting samples into digital numeric values that can be manipulated by a computer
[[Wikipedia]]. Data acquisition systems, abbreviated by the acronyms DAS or DAQ, typically convert
analog waveforms into digital values for processing. The components of data acquisition systems
include: - Sensors, to convert physical parameters to electrical signals. - Signal conditioning circuitry, to
convert sensor signals into a form that can be converted to digital values. - Analog-to-digital converters,
to convert conditioned sensor signals to digital values.

Data acquisition applications are usually controlled by software programs developed using various
general purpose programming languages such as Assembly, BASIC, C, C++, C#, Fortran, Java, LabVIEW,
Lisp, Pascal, etc. Stand-alone data acquisition systems are often called data loggers[[Wikipedia]].

There are also open-source software packages providing all the necessary tools to acquire data from
different hardware equipment. These tools come from the scientific community where complex
experiment requires fast, flexible and adaptable software. Those packages are usually custom fit but
more general DAQ package like the Maximum Integrated Data Acquisition System can be easily tailored
and is used in several physics experiments worldwide[[Wikipedia]].

1.1 Importance of real-life experiments for students

• where theory finds its place

• greater motivation for learning

• more (learning) input –> beater understanding

• instant data processing

• explicit presentation of interdependent variables

• visualization of physical quantities that are detected by human nature

1.2 Parts of a DAQ System [[NationalInstruments]]

1.3 What Is a Sensor?

The measurement of a physical phenomenon, such as the temperature of a room, the intensity of a
light source, or the force applied to an object, begins with a sensor. A sensor, also called a transducer,
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converts a physical phenomenon into a measurable electrical signal. Depending on the type of sensor,
its electrical output can be a voltage, current, resistance, or another electrical attribute that varies over
time. Some sensors may require additional components and circuitry to properly produce a signal
that can accurately and safely be read by a DAQ device [[NationalInstruments]]. Kot v enačbi en. ?? in
na sliki sl. ??.

(“What Is Data Acquisition? - National Instruments”)

1.4 What Is a DAQ Device?

DAQ hardware acts as the interface between a computer and signals from the outside world. It primarily
functions as a device that digitizes incoming analog signals so that a computer can interpret them. The
three key components of a DAQ device used for measuring a signal are the signal conditioning circuitry,
analog-to-digital converter (ADC), and computer bus. Many DAQ devices include other functions for
automating measurement systems and processes. For example, digital-to-analog converters (DACs)
output analog signals, digital I/O lines input and output digital signals, and counter/timers count and
generate digital pulses[NationalInstruments].

1.5 What Is a Computer’s Role in a DAQ System?

A computer with programmable software controls the operation of the DAQ device and is used for
processing, visualizing, and storing measurement data. Different types of computers are used in
different types of applications. A desktop may be used in a lab for its processing power, a laptop may
be used in the field for its portability, or an industrial computer may be used in a manufacturing plant
for its ruggedness (“What Is Data Acquisition? - National Instruments”).
“What Is Data Acquisition? - National Instruments.” http://www.ni.com/data-acquisition/what-is/.
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