Veienettverk

Lyd- og vibrasjonsfiltre i
madleutstyr

Ole-Herman Bjor
Norsonic AS
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Veienettverk

Filtre og veienettverk: Gradere vekten eller viktigheten
til et signal basert pa signalets frekvensinnhold.

Frekvens = frekvens av sinusformet signal
Sinussignal + Lineaert system = sant
A-nettverket historisk basert pa likelydkurver.

A-, B-, C kurve avhengig av niva
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A-vekting
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Ka = 1.258905
f1 = 20.60 Hz
f2 =107.7 Hz
f3 =737.9 Hz
f4 = 12194 Hz
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Veienettverk for lyd
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2. ordens generelt nettverk

Highpass

Bandpass
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Del-oktav filtre
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fu= 1,10
3

fu = f,-107

For oktav filter: b=l
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M‘N Midtfrekvens for del-oktav filtre

3x

f. = f,-10"% if bisodd

3(2x+1)

f.,=fr-10 ** if biseven
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Oktavfiltre

Gain [dB]
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Effektsum av tre 1/3-oktav filtre
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Midtfrekvens for 1/3-oktav filtre

NAS 2007 #10

Nominal and exact (rounded) frequencies in the range 1
kHz to 10 kHz for one-third octave band filters

Designation . Exact
[kHz] [kHz]

1 0 1.000000
1.25 1 1.258925
1.6 2 1.584893
2 3 1.995262
2.5 4 2.511886
3.15 5 3.162278
4 6 3.981072
5 7 5.011872
6.3 8 6.309573
8 9 7.943282
10 10 10.000000
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1/3-oktav frekvensanalyse

BP-1 —»|Detec
Signal inp
—» A/D BP-2 [»{Detec
3>
Lp BP-3 Detec
* BP-1 Detec
L2 1 1 1
BP-2 »Detec C(l+3+z+§+):2C
3>
Lp BP-3 Detec
12 BP-1 —»Detec
BP-2 »|Detec
BP-3 >Detec

To lower octaves
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Power Spectral density

PSD = P
3 3
\/fm (10200 —1020%)
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Tidsoppl@sning

Af - At 221

Etterklang:

T60 = 16/B.
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Tidsreversert IIR filter

Level [dB]
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M‘N Parcevals teorem

]oxz(t)dt =L ]O‘X(w)\zdw
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M‘N Veiet response fra frekvensanalyse

L

n Ly, +Lyign: (f1n (1))
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A-veiet oktavbasert
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M‘N Vibrasjonsmaling

a(t) = A, sin(27t)

V(t) = j a(D)dT = -2 cos(2nft) = V. cos(2mft)
2t
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ISO 8041
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Figure B.1 — Magnitude of frequency weighting 17, for vertical whole-body vibration, z-axis,
seated, standing or recumbent person, based on IS0 2631-4
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ISO 8041

Table B.1 — Frequency weighting 7, for vertical whole-body vibration, z-axis,
seated, standing or recumbent person, based on ISO 2631-4
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Frequency o o
Band-limiting Weighting 77}, Tolerance
. Hz
Nominal| True | Factor | dB dggfsgs Factor | dB dﬁgfggs % dB de‘;f;es
~10] 01 01 |006238| -24,10| 1593 | 002494 | -32.06 | 160 | +26/-100 | +2—m | <oo/—ox
9 | 0,125 | 01259 |0,09857| —20.12 | 1536 | 003941 | 2809 | 1545 | +26/-100 | +2/—2 | <eiee
& | 016 | 01585 | 01551 | —16.19 | 1463 | 006198 | 2415 | 1474 | +26/-100 | +2i—= | <l
7| 02 |01995 | 02415 | 1234 | 1366 | 009645 | 2031 | 1381 | 1260100 | 4200 | sovise
6| 025 | 0251202669 | -871 | 1241 | 01464 | -1669 | 126 | +26-100 | +2i—0 | +ocio
5| 0315 | 03162 | 053 | 551 | 1083 | 02113 | 1350 | 1107 | 226021 | 202 |+12-12
4| 04 |03981|07037| 205 | 9006 | 028 | _1106| 9314 | s26001 | 1202 |-12012
3| 05 |05012|08434| <148 | 7176 | 03347 | -951 | 7573 | +260-21 | +20-2 |+121-12
2| 063 | 0631 | 09279 | 065 | 5578 | 03666 | —872 | 6094 | +120-11 | +1=1 | +61-6
~1| 08 |07943 | 09693 | 027 | 4301 | 03808 | -839 | 4984 | +12i=11 | +1-1 | =616
0 1 1 |o9874| —011 | 23315 | 023853 | —829 | 4242 | +12i-11 | +1-1 | <616
1| 125 | 1259 | 09949 | o4 | 2554 | 03864 | _s2e | 3851 | w1211 | 111 | 616
2 | 16 | 1585 | 0998 | —002 | 1958 | 03916 | -814 | 3827 | +12-11 | +1-1 | +61-6
3| 2 1995 | 09992 | —001 | 1484 | 04168 | 760 | 4176 | +12-11 | +1=1 | <616
4| 25 | 2512 |09997 | 000 | 1097 | 0496 | —609 | 4657 | +12i=11 | +1=1 | =616
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ISO 8041
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Figure B.11 — Magnitude of frequency weighting 77", for hand-arm vibration, all directions,
based on IS0 5343-1

[ }
NN Norsonic

NAS 2007 #21



Persepsjonskoding

2222222222

Filtre for persepsjonskoding har ofte bandbredde
som tisvarer kritisk bandbredde for vart
hgrselsystem (100 Hz; 15%)

Frekvens- og tids-maskering
Koding reduserer kopasitetsbehovet til 5 - 10%

Vanlige formater: MP3, WMA, ATRAC ....(>100)
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Fraksjonelle oktavfiltre

Ingen store endringer i “design goal”

Inkludere maleusikkerhet i spesifisering og
verifisering

Beskrive typetesting og periodisk verifisering

Apne mulighet for overensstemmelseserklzering
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Swept-sine test
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Swept-sine test
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Bandwidth: 1/12 octave
Measurement time: 60 sec.
Frequency range:

Time-invariant operation: 1,029Hz - 4869,7 Hz (146 bands)
Level measured: 86,6 dB (+0,2/-0,1 dB)
Level calculated: 86,66 dB
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Takk for SLUTT

oppmerksomheten!
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