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Noise Level-
reduction control

M i r op h on o . Buffer,
Q @ I Coder > Packe- - 1P
tization

l = Decoder 1| Buffer, — 1P

AGC, Comfort
Compression Noise
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Acoustical Access
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Artificial Head Technology -
Equalization for Audio

Reference Point | 9
AH- s headphone o)
SM?t) equalizer + equalizer
4 right right
artificial
Seady, headphone HP <>
Free HM? AH- headphone g lIstener
equalizer . equalizer
Field left M left p| (t)
listener <>
~
() s (t) s () compatibletostandard measurementtechnology
ot |
forall directions TR HM HMS HPS '
p r (t) = P r (t) => F{ ?t) }* H eq-r (f) * H eq-r (f) = F{p r(t) }

I :
PO = P 0= F{T} Hegr () Hogr (= F{p0 }

- 4
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Reference Points in Telephonometry -
HATS

HRP (hats reference point) Lip ring
|

gﬁzstolf)ejgﬁn;eai’is Ot Vertical plane Axis of rotation4I> / Vertex
rotation). It bisects the li (symmetry plane) Mouth-ear

joining the Ear canal
Entrance Points (EEPs

—
D RP Transverse plane

(drum reference point)

I reference plane

é Reference plane
A& / Horizontal plane
P Reference axis —» % HATS Reference Point

(HRP)
A T1203650-91 Lip plane R _\

ERP

(ear reference point)

M RI Transverse plane

MRP/lip ring

(mouth reference point)
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Freefield - DRP - ERP

Freefield <-> DRP!
Evanfials > ERP
I TCCIICIU &

25,0

20,0
15,0 /\

/ \ — Free-field response P. 58
10,0 -

) YN\ /| SDE
o // — \\ / (dB)
5 S / \ === = "Optimum" ERP response
o 0,0 r—— S —— —__ )
o Tl o

'5,0 o~ N - Ly

N // \\\ y

10,0 e \\\ .
15,0 -
_20,0 T T T T T T T T T T

100 160 250 400 630 1000 1600 2500 4000 6300 10000 f(Hz)
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Freefield - ERP - Narrowband

25,0
20’0 — Free-field response P. 58
/\ (dB)
50— N SDE
’ / \ (dB)
= "Optimum" ERP response
00 ;e e Al ”‘ - - = = = upper tolerance narrow band
) -’ e -~
50 . 7 AN 3 = = = =lower tolerance narrow band
4 R4
I . e —
2 0,0 = — . -\.—/ \
e -7 R ___\
5.0 = = - . x
\\\‘ 2
-10,0 - T
"~ 3GPP
15,0
TS 26131
_20,0 T T T T T T T T T T T T T T T T T
100 160 250 400 630 1000 1600 2500 4000 6300 10000 f(Hz)
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Freefield - ERP - Wideband

25,0
20,0
15’0 — Free-field response P. 58
(dB)
10.0 M. | R SDE
= , "/ \ - \ '('doB%' ' ERP
o = = "Optimum response
) 50 - 7 A \
o ’ . \ = = = = upper tolerance wideband
c " — \
8 00 s - — = / \‘ AN - = = = lower tolerance wideband
»n ) « T T T T TTmee—— e
2 P T R e e e e e e e = e = = = /,\; -\ |}
50 = L \
\\\ /// \\\\ a4
_1 0,0 s = ’ \\ _»
' TIA 920
-15,0 =
'20,0 T T T T T T T T T T T T T T T T T T T

100 160 250 400 630 1000 1600 2500 4000 6300 10000 f(Hz)
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Diffuse-Field - ERP

Diffuse-field response P. 58
(dB)
—————— SDE
(dB)
= = "Optimum" ERPresponse

= = = = ypper tolerance wideband

= = = = |ow er tolerance w ideband

20,0

15,0

10’0 '/\_‘\

. ’\‘\\/
E 5,0 " ’—;’\ / ‘\\\
=
% .' J / \ \\
(7] < = —
g O’O " """"" *‘»«\\\\\ \
o T T ~__,
£50 - . S|
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'20,0 T T T T T T T T T T T T T T T T T
100 160 250 400 630 1000 1600 2500 4000 6300 10000 f(H2)
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Acoustical Access

m Adaptation of the frequency response requirements for
headphones and headsets possible within the tolerances of
telecommunication standards

m Reference point for frequency response requirements of minor
importance: freefield or ERP can be transformed easily given
that the open ear correction SDE is appliccable

m Loudness Ratings have to be calculated at ERP: ITU-T P.79
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Overview

B Reference Points and Equalization
B free field-/diffuse field equalization
H DRP - ERP
H MRP

B How to Measure — Non Linear Signal
Processing
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Microphon
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Coder

Buffer,
Packe-
tization

Limiter |
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Decoder 1
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Composite Source Signal (P.501)

CSS: Signal construction

s(t)

‘L ‘/ﬁ‘\ \
/) /| | / | [

V K/ o J “‘u‘)

A

A - Voiced sound
B - Noise sequence (e.g. pseudo random noise)
C - Pause
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Composite Source Signal

A acQuAlyzer N [w] |

File Wiew Settings Analvsis Calculation  Audio  Help

‘ﬁrﬂ*‘b’*h“ﬁpectrumavg. j|ﬁm‘.+ah‘aaﬁr|kﬂ <1<]NH[>{>PH|II§)\1I§)\

T T T
CHEAD DatavStandards\WDAHFT GEMCSS SHD.DAT Li%
- 2A

e

0 0.25 05 075 i ts 1,95 15 1,75 2
Spectrum avy. FFT Size: 2048 Owerlap

100 200 500 " fiHz 2000 5000 10k 20k
Ready | SW-ECQ OM  Report OFF i
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Artificial Voice (P.50)

[ ACQUAlyzer
File Wiew Settings Analysis Calculation  Audio  Frontends

“E”rn “5 [ ||Spectrumvs.time j|’ﬂf:‘~“m “. ~+ ab “H‘ = i = [ F

EiSignale & Filtends HETWAL FEMS.DAT

10 11.25 195 13.75 t's 16.25

L%
- 62.3
- 37.9

- 12.5

178 18.75 20

Spectrum vs. time FET Size:d096 Overlap:0,0% Hanning

5 - 2K
*» 3 ;.; — - 200
!

- '-‘ 200
-100

20°

-60 -20
\AES/EELl SW-EQ) OFF =
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Frequency Responses

i ACQUAlyzer
File Wiew Settings Analysis Calculation  Audio Help

0 4 GH M VFRC AN hdf LidB[F af'
m All Signals ke T

30
with ONE
Headset
- 20
H Red:
Sweep i
B Green:
CSS "
B White:
Artificial --10
Voice
20
100 1220 150 200 240 300 400 500 fHz 800 1000 1200 1600 2000 2400 3000 4000
Fead';.f | |Repn:|rt |S'-.-'-.-'-EQ | 5
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=lol=|

File Wiew Settings Analysis Calculstion  Audio Help

[NHEAD DatalStandards\HOSHFTDEWOMP. DAT

File Wiew Settings Analysis Calculation  Audio  Help

I@n I B - e |[Level vs. time =l e
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3 4
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RCW(2) - Source
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RCW(2) - Source

Level Variation
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- |

Ready [report [Sw-Eq | 4
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I acQualyzer -1a] x|
File YWiew 3ettings Analysis Caloulation  Audio Help
| & B - e [[Levelvstine S~k W+ || & 8 & [ 9w » v ma
|

2.4 Switched level in receiving direction piPa

1

=10 x|

File Wiew 3Zettings Analysis Calculation Audic Help
Hﬁ"EIH B - b [[Level vs time ﬂ|ﬂHH m+ H == R |1~@\1@\‘
——— ¥4 e e

2.4 Switched level in receiving direction

il 25 5
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o

- 0

- 0.5
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Switching Characteristics

File View Settings Analysis Calculation Audio Help

Several blocks of

CS-Signals in
receiving to
activate NLP

7 zer : =
File Wiew Settings Analysis Calculation  Audio  Help
B .05.3 Aftenuation Range  Sending Dir .

DDDDD

Level v time Manual(200 me)  Ch1-Ch2 L/dB

. Switching from
receiving to
sending

40
! . | . ; I -50
3 325 35 tis 375 4 4725

Ready [ EW-EQ 0N Report ON 7
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Double Talk

Combination of two Composite Source Signals (CSS)

File Wiew Settings Analysis Calculation  Audio  Frontends

=10l

red: far end signal

Signal description in
ITU-T Recommendation
P.501

Description of analysis
methods in ITU-T P.502

HJ@ = "5 ] ||Spectrumavg_ j|ﬂm ”. -+ ab “(—) o= = = [k
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L] [ 20
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Double Talk

Analysis in sending direction based on the CSS

=10/ x|
h d f File Wiew Setbings Analysis Calculation  Audio  Help
anas-iree HB”'EHE'M”Levers.time jlﬁﬁ“.-l-ah‘](—)—}(—{—(—-—)—) T ok
telephone 1
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Level vs. time Manuals 0 msl  Ch.1-ChZ

temporal 10
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conditions 40

Listening example: male voice (driver), click here! -> "’

04 i 15  tis p) 25 3
Ready [ IBES/EBL  SW-EQ OFF Report OFF .
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Summary

m Acoustical access of headsets can be made easily using
artificial head technology

m Acoustical reference points can be transformed easily (if
current SDE can be used)

m More speech like test signals are required for modern headset
systems

m Advanced analysis techniques are required in order to assess
the speech quality in sending, receiving, double talk, ...
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