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Setting of measuring device
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Basic requirements for sensor selection
Q Selection of the type of measured quantltles

Q number of measurements . —
O number of measured places /

O Selection of measurement -
precision )
Q testing method

0 Measurement devices
0 reliability g =
0 time demands
0 availability of measurements
Q request on operators

Q Interuptions
O Measurement costs
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Example of measuring
- system setting

y £ u¥

Tensile load Resistance of conductor deformation
‘Rt‘=“t)'/fs terial Al [mm]
@ F [N] p - resistivity of materia

< )

o
R /

k\coefficient of
deformation
sensitivity

Elektrical

| resistance R [Q]

Strength o [Pa]
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Measurement errors

Q Average error of measu- ¥ g /]
rement device G,
inst norn TR L
Q \Variability of material G\,
T T T
Q Average measurement Al Al A

error Gy,

Q@ Non-correlated values

Q We usually choose
a device so accurate that
the error of the measurement results o, only!!!
corresponds to variability of the measured material!!!
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Rounding of measurement values

MEASURED VALUES =
Resulting values + Standard deviation

Do not round

1

0006

X,X S,S...S ss

Q Example: Mass of 100 m of yarn is 2.54689 g

Q Errorofscale A=528 mg = Value | A=25:05¢g
Q Errorofscale B=248 mg = Value | B=2.55+0.24¢
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Data processing I.

Q Estimation of mean value (average, modus, median)

1
Average X = —Z X; |o..]
N tdi=1

Modus ’_'X‘\ mostly repeated value
n
Median X = X(k) where K = E for odd N
n+1
¥ = X(k) + x(k+1) where Kk = T for even N

2
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Data processing Il

A Estimation of variability (variance, standard deviation)
Q Variance s? and standard deviation s

s? = ﬁzzlzl(xi -%)? |...2]
s=+/s2 [...]

Q Coeff. of variance ¥ = —-10%[%]

=l @«
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Confidence interval = Cli

- % S
Q Lower limit L, Lp =X —tam-1)" /\/’1_1 []
Q Upperlimit L, | Ly =X+ tom-1)° s/\/’i_l l...]

Q Ty (n-1) = kvantil of Student's
selective distribution

Q Forn =e<o, and a= 0,95

tan-1) = 1,96
E.g. Cl for linear density: Lp 90% Ly
95%
Cl, = (24,1; 25,1) tex = %
- =
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Q categorization of data j, (x;),j=1, 2, 3, ....
= set of categories

Large data set

Q Sign of category x;
Q Number of measurements in category n,
Q Number of all measurements n
Q Frequency function f;
[t | i | e |
1| 11-13 12 HH HH
2 13-15 14 HHHH [
3 15-17 16 HH HH HHHH
4| 17-19 18 +H+H'H+:':++H+H'H
5 | 19-21 20 +|'H+H+++HH¢+H+H‘H
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Large data set > 40

Q Setting of category range R = Xmax = Xmin
) Ax =0,08-R
Q Extent of category 10 < k < 20
Q Number of categories 1 <k
X = —Z xj . n]
: N =1
Q Calculation of mean and
. 1 k B
variance §2 — ,:Z,.:l(xf -%)% m
A Confidence interval s = 52
B S
CL, =Xt tym-1)—= lunit]
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Histogram and frequency function

n] k
f]=—100[%] n=zj=1nj

2. Lecture on Textile Testing

A

Zi

n

j dig- dj, [um] | d; [um] |number of measurements| n, f, [%]
1 11-13 12 HH HH 10 10
2 13-15 14 HHHH 13 13

HH HH HH
3 15-17 16 30 30

HH HH

HH HH HH
4 17-19 18 27 27
HH +HH |
5 19-21 20 A 20 20
2.. |n=100| 100%
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Histogram and frequency function
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Histogram and cumulative

2. Lecture on Textile Testing

A

density function
i | d-dpluml | dfuml | MR L ) | [
1 11-13 12 HH HH 10 10 10
2 13-15 14 HHHH 13 13 23
3 15-17 16 m m ﬁ 30 30 53
4 17-19 18 H‘|:||'|+'|'H‘|:||'+H+W 27 27 80
5 19-21 20 HH ﬁ HH 20 20 100
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Cumulative density function

&g & & 3 8

Cumulative density F [%)]

8
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Fiber diameter d [um]
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