VSB TECHNICKA VSB TECHNICAL
|| | UNIVERZITA ” | UNIVERSITY
OSTRAVA OF OSTRAVA

www.vsb.cz

21.09.2026

V58 TECHNICKA
[}|] UntverzIta
I osTrava

Lecture No. 2
MaSD

V58 TECHNICKA
[}|] UntverzIta
I osTrava

What will you know?

* Interference on the measurement

* Methods for reducing errors of measuring string sensors
* Composition of the measuring chain

* Uncertainties

* Deviations

* Accuracy class

* Information links

¢ Ohm's Law

* Kirchhoff's laws.
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Measurement systems

Input - Output

Physical quantity (stimulus ): Signal in observable form:
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Signal type:
Atransducer is a device that
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Jacob Fraden: Handbook Of Modern Sensors Physics Designs And Applications

Asensor is a device that receives a stimulus and responds with an electrical signal.

Sensor

]
) e
AN Transaucer 1 | Transducer 2 |-+ pirect sensor |

| Electric signal

Stimulus

e, e, e, and so on are various types of energy.

The term sensor should be distinguished from transducer. The latter is a converter of one type of

energy into ... .
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Insertion error due to the loading

Measurement range Overloading
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Errors

Quantization error bandwidth

) __ measurement error /
The basic error of a digital

instrument is the ... .
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= Hysteresis is a term for such
Hysteresis error behaviorof ... .

Hysteresis - It is determined as
the difference ... .
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Selected methods of reducing sensor errors

» Compensation sensor method
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Compensation sensor method
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Compensation sensor method

Temperature It affects not only ...

A
Rn

Size of resistances g,

R1 and R2 are -

selected as follows:  [M&ficl,
to happen Ry
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Differential sensor method

X N snimat 1
Z
2z,
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The same static characteristics
(mirror) are assumed.

y1 =f(x, 2y, 2)

Y2 =1(=x, 24, 2))

YEYi-Y2=
2K x (1+5)
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Differential sensor method

use:

. (C1=Ca) =1(x)

21.09.2026

V38 TECHNICKA
||l UNIVERZITA
I osTrava

Filtration method
Application:

Filter type: * analog —

«digital -

senzor fitr
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Filtration method
The exponential filter is given by:

xp(@) =Kp-x(D + (1 —Kp) - xp(i —1),i =21,
xp(1) = x(1),0 <Kp < 1.
Xg(i)
K
x(i)
Xe(i-1)

Floating averaging method

X=—:) Xin
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Accuracy and errors of measurements and instruments

Absolute error is the difference between

Relative error.
Ay =y, =y,

5 Ay,
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Accuracy and errors of measurements and instruments

* Systematic errors

* Random errors

* Measurement result
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Standard deviation

* standard deviation of the sample with

i etic mean %
tandard deviation of the arithm
@ stal
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Accuracy class

* The accuracy class

T, - B 109
Ymax = Vmin

The calculated accuracy class is rounded ... .
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Transfer paths in measuring technology
Control circuit diagram (serial form):

w Control | , Element Y
element driven —>
(regulator)

(system)
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Transfer paths in measuring technology
* Analog transmission—
* Modulated transmission—
« Digital transmission- info

* Optical transmission—
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Amplitude modulation

B
RN

Amplitude modulation (AM)
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Frequency modulation, amplitude-phase modulation

A0 2nAf Frequency stroke
MPN = =
w 27fu Modulation signal

frequency

u, = U, sin(Q + mpy sin(wt))

« instantaneous voltage value of the
modulated signal

« Amplitude of the carrier wave

« Angular frequency of the carrier
wave

+ modulation index

+ Modulating wave frequency

RS ————
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Frequency modulation, amplitude-phase modulation

/\/\Soenal
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PWM modulation Pulsewidth modulation, or
PWM (Pulse Width Modulation)—
sTRiDA ¥
uTYCYCLE PRUBEHNAPETI
100% T

Due to its properties, pulse-width modulation is often used in
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Ohm's Law

Expresses Ue=U+U;
Ue=RI+R.I




V3B TECHNICKA
Il UNIVERZITA
OSTRAVA

Kirchhoff's law 1. Kirchhoff's law:
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I, =0
k=1
Pro uzel A:
A=+, il ~L-L =0
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Kirchhoff's law
2. Kirchhoff's law:
Uk Ri‘rk
k=l k=1

Pro zvoleny obvod:
U, =RJ;
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What did you learn?

« Interference on the measurement

« Methods for reducing sensor errors
« Composition of the measuring chain
« Uncertainties

« Deviations

« Accuracy class

« Information links

« Ohm's Law

« Kirchhoff's laws.
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Thank you for your attention
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