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1 Introduction

The ARTA is a program for impulse response measurementjmesaspectrum analysis aneat
time measurement of the frequency resporsis.d tool for acoustical measurements and "point to
point" testing of the audio quality in communication systems.

The ARTA has functions of following measurement systems:

1.

2.

3.

4.

5.
6.

Impulse response measurement system with signal generators: periodic whitperaséc

pink noise, MLS, linear and logarithmic swegte.

Dual channel Fourier analyzer with signal generators: white noise, pink noise, periodic white
noise and periodic pink noise.

Single channel Fourier analyzer with signal generators: periodte wbise and periodic pink
noise.

Spectrum, octave band and THD analyzer with signal generators: sine, two sine, multitone,
white noise, pink noise, periodic white noise and periodic pink noise.

Triggered storage scope with gated spectrum analysishartetime Fourier transform
Two-channel voltage level meter and third octave analyzer

Note: Mode 2 and 3 cabealso used for the estimation of the impulse response.

With calibrated microphone, ARTA can be used as virtual IEC class 1 SPL meter withmeeal t

modes:

1.
2.
3

Integrating SPL meter with 24 haudata logging

Octave SPL meter with noise rating (NRC, PNC, RC, NCB)

Third octave SPL meter witleport ofspecific loudness, loudness in sone and loudness level
in phone

The ARTA is also a powerful angler of:

©CONOUTAWNE

Gated frequency response,

Smoothed frequenaesponse (in 1foctave bands)
Step response,

Impulse response envelope (ETCurve),

. Cumulative spectirm andburstdecaywaterfallcurves and sonograms
. Energy decay in reverberant environments,

. Room acoustical parameters

. Speech intelligibility measures: MTF, STI, RASTI, %AL

. Loudspeaker directivity pattern
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1.1 Requirements

Requirements to use ARTgoftwareare:

Operating systems: Window®000 / XP / Vista / T 32 bit

Processor class P&m, clockfrequency600 MHz or higher, memory 25@Bfor Windows
2000/XP or 2MB for Vista/Windows 7

1 Full duplex soundcard with synchronous clock for AD and DA converters

1 WDM or ASIO soundcard driver (ASIO is trademark and software of Steinberg Media
Tecmologies GmbH).

il
f

The installation of this software is simple: Take the ARTA setup program or just copy the files
"ARTA.exe" and "ARTA.chm" to some folder and make a shortcut to "ARTA.exe". All registry data
will be saved automatically at the first prograrecution.

Files with extension.PIR" are registered to be opened with ARTAhey contain the data of the
periodic impulse response (PI&) signal time recordResults of other types of measurements
(frequency response and spectrum) magaxed in ACII formatted file, or aanoverlay file.

ARTA canexport and import file ivariousformats (.wav, .tim and .txt).

The ARTA does not dump graphs to the printer, instead of this all graphs could be copied to the
Clipboard and pasted to other Windovppkcations.

1.1.1 Soundcards
The ARTA has been used successfully waitbllowing soundcards:

RME Fireface 800, RME Firefae®0, RME DIGI96, RME HDSP
Duran Audio DAudio, EMU 1616m, EMU 0404 USB, EMUracker
Echo Gina24Echo AudioFire 4Echo Layla24, Echo Indigo
M-audio Audiophile 2496, Firewire Solo, USB Transit, Delta 44,
Terratec EWX 24/96, Firewire FW X24

YAMAHA G046, Sound Devices USBPre2

Digigram VxPocket 446 a notebook PCMCIA card

TASCAM US-122- USB audio

ESIQuatafire 610Juli, U24 USB and Waveterminal,
Soundblaster >&i, Infrasonic Quartet

Soundblaster Live 24, Audigy ZS, ExtigySB (but only at 48kHz sampling frequency),
Turtle Beach Pinnacle and Fuiji cards,

=4 =4 -8 _-a_8_9_48_-9_4_-29._-2._-12

The ARTA may be used with slightly degraded performance with faligwoundcards:

1 Soundblaster MP3+ USB (notice: don't install SB driver, use a Windows XP default driver),
1 Soundcards and dmoard audio with AC97 codecs.

Souncaardsareclassified irtio three group:
9 standardsound systems that are incorporated in tvaputer motherboard
{1 addon sound cards for PCI or ISA bus,
9 sound systems that connects to the computer USB or Firewire interface
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Depending othetarget user group, soundcards differs in type of input/output connectors and
necessary cablingasic claracteristics of connectors and cabling are given in Table 1.1.

= =4

connections (Fig. 1.2).
1 Prdessional souticards us@ SR6.3 mm connectorgor balarcedconnection, TS6.3 mm
connectorgor unbalanced¢onnectionand XLR (Cannon) connectors for balanced

microphoneconnectios (Fig 1.3)

Standard PC soundcardses stereoablesandmini-TSR connectors (Fig. 1.1).
Semiprofessional higlguality soundcards use RCA chinobnnectors andnbalanced

XLR- female XLR T male TSR 6,3mm and TS 63mm and RCA chinch
mini TSR 3,5mm mini TSR 3,5mm
R —— ~

@) 1 | (@ | Cwo | ¢ w| (=
pinli ground pinl- ground T (tip) - plus T (tip) 1 plus pin - plus

pin 2- plus pin 2- plus R (ring) - minus S (sleeve} ground | guard- ground
pin 3 minus pin 3- minus S (sleeve) ground

balanced balanced balanced cables or| unbalanced cable| unbalanced

microphone cables

microphone cables

unbalanced stereo
cables

(coaxial cable)

cables
(coaxial cable)

3

Table 1.1 Connectors and cables udadhudio systems

Line-Outi Front speaker (green)
Mic In - Mono microphone (pink)
Outi Central speaker and Sias

1. Line-In (light blue)
2.
3.
4.
(orange)
5. OutBack speaker (black)
6.

Outi Side speaker (grey)

)

Figure 1.1 Audio connectors on the R@otherboardgxample fos+1 surround sounslysten).

Standard PC stereo systems have three connectors (1, 2, and 3 on the mothé&board)ds+1
sound ystems have additional three connest@t, 5,and 6on motherboard One of outputs is
designed to driva headphone with nominal 82 impedanceFor soundcard testing we will use
loopback connection of Linln (blue) and LineDut (green) using stereo cable terminated with -mini
jack TSR connetors.Input impedance of Linén input on most PC soundcarid 10-20KW.
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On laptops andotebooksusually there are only headphone output and microphone ifimge
systems araot appropriate fousewith ARTA, as theycannotenable measuremeritsdual-channel
mode because microphone input is a mono channel.

RCA RCA 9-pin connector
inputs outputs to breakout box

Figure 1.2 PCI card with RCA chinch connectors (i.e. Terratec EWX24/96 -¢wudio Audiophile
24/96). There are separate connectors for left channel (in white color) and for rightl ¢imaraak
color).

7 . -
. (TERRATECED PRODUCER) PHRASE X224 ™

Lm 24 Bit / 192 kHz Extended Audio System

ANALOG DESIGN IN COOPERATION WITH EI':)

MAIN MONITOR  IN  DIGITAL OUT " FIREWIRE '\? N Mol our 12VAC

-
N —

[TERRATECED PRODUCER) PHRASE X224 ™ ]

MASTER HEADPHONE

O man 1
e

Figure 1.3 Profesional sound system witkirewireinterface,TRSandXLR connectors

Fig. 1.3showsanexample othehigh qualityFirewire profesional sound system. Otfefront panel,
there are two XLR micrphone inputsin the center of the XLRonnectora TS connector is inserted.
It serves as music instrument inpiput impedancef instrument inputs from 470/kVto 1MW,

Both inputshavevolume contral Microphonenputs canbe switcledto phantonpower, whichgives
powersupplyof 48V to pins 2 and 3 oKLR microphone connectoNext, there is a master volume
controlfor adjusting output level and input monitor level. Finglhere isaheadphone volume control
andaheadphone steo TSR connector. Otine backpanelthere are two balanced ingutwo

balanced outpst SPDIF optical connectors and two Firewire connectors.
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1.2 Measurement Setup

In thisdocumentwe refer tofollowing measurement seps:

Dual channel measurement setup
Single channel measurement setup
Semi dual channel measurement setup
Loopback forsoundcardesting

PO

A general measurement setup for system testing is simokig. 1.4. The soundcardeft line-output
chamelis used as signal generator outputheleft line-inputis usedor recordinga D.U.T. output
voltage andheright line-inputis usedor recordinga D.U.T. input voltageln asingle dannelsetup,
onlyaD.U.T. output voltage isecorded In a seni dual channel setuperight line-inputis used to
measuresheright line-output voltageln aloopbacksetup theleft line-outputis connectedo the left
line-input andtheright line-outputis connectedo theright line-input.

Laft cut
1

device device
irput DUT output

soundcard

Mot connescied
im sinpgle chanrnal
e

Figure 14 General measurement
setup for system response testing
(D.U.T = device under test)

Left input

Setups fomcoustical measuremeraze shown in figures 4, 16, 1.7 and 18.

W parver amplifier

microphone
Left out %ﬂ

loudspeaker
soundcard voltage probe o

i Figure 1.5 Dual channel

measurement sgb for
acoustical measurement

Right input

preamplifier

To protect the soundcard input from high voltage that is generated by the power amplifier, it is
recommended to use a voltage probe circuit, as shown in Biy/dlues of resistors R1 and Rave
to be chosen for arbdry attenuation (i.e. R1=8200 and R2=910 ohms gives probe2(itfdB

(0.0923) attenuation if the soundcard has usual input impeddQge ).



- W ’
R1
power
spun!jcard § R2 zaner amplifiar
line imput 41y autput
T 1
povar amplifier

soundcard

I: ,I microghana

loudspeaker

power amplifier

preamplifier

[ ] microghone

loudspeaker

soundcard

[ E—

Right input

preamplifier
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Figure 1.6 Voltage probe with
soundcard input channel
overload protection

Figure 1.7 Single channel
measurement setup for acousti
measuremest

Figure 1.8 Semidual channel
measurement setup for
acoustical measurement

Figure 1.9 Loopback setup for
soundcard testing
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The ARTA is also targeted for "poitd-point” testing of audio quality in communication systems.
Figure 110 shows setup for testing such systems. Interface to mobile phones can be realized by using
a headset I/O. Interface to the standard phone line (POTS) is shown irlLEig. 1.

The ARTA can measure frequency and impulse response, distortions of sisindvend multitone
signals, estimate delays, echoes and speech transmission index. A special measurement technique,
with an interrupted noise excitation, is applied to circumvent-tiar&nt behavior of these systems
(automatic gain control, noise reductionjogactivation).

Fhone
intesface

f 1A

. - 1
- ISDMIP
Right out \“x atlenuatos :

| \ VISmV ‘
ﬁ.l.-l.' S,
g headset in i

soundcand ‘//

Left out

k4

Right input headset uu:n
Leftinput = ISDN{IP) Y
| IR —
\ I i e |
Phone
Interface

Figure 1.10 Measurement setup for testing communication systems

autpul
— .
phone 1:/ 600 £2 m
‘ ) Wy s
10w/ 250 2200 0
10n 560
20H/ 21002 = 20 ;in\jr
soundoard
S 7]

L -

Figure 1.11 Interface fromthesourdcard 1/O tothe standard phone line (POTS)

1C
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1.3 A First Touch

When you start the ARTA you will see theogram windav asshownin Figure 112. Thiswindowis
calledimpulse response windaivmp window) It will be primaryused to shovtheimpulse response,
also it will be used to show the time recorccapturedsignals.

[&% Untitled - Arta - 0] x|
File ©Owverlay Edit View Record Analysis Setup Tools Mode Help
Oy | r || Tt e | > | =0 | E Ezra EEFT | EETEP IIET: En:u @:5 E ED | Eﬂl EE?’E\II
FFT [k =] RWnd [uniform v SigWnd [Hanning | PreDelay (ms) [0.000  Get| Zero| Inv | Max|
Marker
Impulse response (nVA) Zoom 1:1
A Setl Dell
1.50 $
1.13 A |
0.75 ha L
038 Gain
0.00 it Bl
- )
038 | Min
-0.75 Zoom
-1.13 -~ Maxl
-1.50 *| Min
Scraoll
0.00 1.96 3504 5.592 7.50 ms
Curgor: 0.000 nV, 0.000ms (0} ;I—bl
Ready |L:-100.0d8  |R:-100.0d8 | Impulse Response i

Figure 112 Impulse response window

By usng the menwode, you can switch to three frequency domain windows for thetiraal
analysis:

1 Dual channel frequency response measurement window
1 Single channel frequency response measurement window
1 Spectrum analyzer window

The measurement mod®aybe chosemlsoby clicking following toolbar icons:

EI- Dual channel frequency response measurement window
El - Single channel frequency response measurement window
Se.| - Spectrum analyzer window

E— Impulse responseSignal recordingvindow

Now click these menus or toolbar icons to see how the measurement windows are working.
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[ :
| Untitled - Arta - O] x|
File Owverlay Edit View Recorder Generator Seh..lp|TooIs Mode Help
Co|»” |Iup|Frz Fri Sea [ @ [ & |7 | N[ = m | = 2
Gen [Pnpink  v] FstHa) [4s000 x| FFT [32768 | Delay(ms)|0.000 avg [None =] R.Esetl
Top
FR Magnitude dB ViV Left/Right Awg:0 ﬂ
-100.0
A -
-110.0 R
T
1200 A _Fit |
-130.0 Range
-140.0 -
-150.0 Coh{ Ph () -
-150.0 1.004 180.0
Setl
-170.0 0.75- 0.0
-180.0 0.504 0.0 FrHigh
-1590.0 0.25--90.0 4| l-I
-200.0 180.0 FrLow
20 30 104 200 00 1k 2k Ik 10k 20k jj
Curzor: 22.0Hz, -200.00 dB, 0.0 deg (Coh:1.000} Frequency(Hz)
Ready |L:-100.0d8  |R:-100.0d8 | Frequency response 2Ch ‘,ﬁ

Figure 1.13 Dualchannel frequency response windol#k, (the single channel frequency response
window - Fr; looks the same)

[& untitled - Arta -0 x|
File Owverlay Edit View Recorder Generator Setup Tools Mode Help
Co | » |Imp Frze Fri(Sea | 0 @ | B (Ve | N || =o m = 2
Gen [sine =] Fstiz) [4s000 | FFT [s1s2 x| wind [Fatrop ¥ Avg [none ¥] Reset|
Top
Spectrum maagnitude dBFS Left Awvg:0 "
0 N —
R
-20.0 T
T
-40.0
Range
-50.0 a
-
-80.0
4000 szt
1200 FrHigh
1| FI
-140.0
20 50 100 200 500 1k Zk Sk 10k 20k FrLow
Curgor: 23.4 Hz, -Z220.67 dB Frequency(Hz) jj
RMS = -193.0 dBFS(A) THD =100.00% THD=N =39.99%(4)
Ready |L:-100.0d8  |R:-100.0d8 | Spectrum Analyzer >

Figure 1.14 Spectrum analyzer window
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The Impulse response window is most important for a system response analysikdtdesicribeih
more detail aftewe show how to analyze the spectrum and the system frequency response.

1.4 Hardware Setup

Before you start measuring you have to getour hardware and audio devices by clickingrtiesu
Setup->AudioDevicesor by clicking the toolbar icor=%. You will g& the dialog box for the audio
devices setup shown in the Fig. 1.15

Audio Devices Setup x|

— Soundcard

Seundcard driver |WDM - Windows multimedia driver | ¥|  Control Panel |

Input channels IMin:ru:uphu:unE (SoundMAX Integrated j

Wawe Format

Output channels ISpeakers (SoundMAX Integrated D j IFI::uat j

—Ij0 Amplifier Interface

Lineln Sensitivity J000 LineCut Sensitivity I 1000
(mvpeak - left ch) (mVpeak - left ch)

Ext. left preamp gain I 1 L/R channel diff. (dE) I o
Ext. right preamp gain I 1 Power amplifier gain I 1

—Microphone

[+ Microphone Used On I Left Ch "I Sensitivity (mVPa) 5

Save setup | Load setup | Cancel | QK I

Figure 1.15 Dialog box for audio devices setup

The'Audio Device Setup'dialog box has following controls:

In sectionSound Card:

Sourdcard driver - chooses thé&ype of soundced driver (WDM i windows multimedia driveor one of
installedASIO drivers.

Input channels- chooseshe soundcaréhput stereo channel8SIO driver can have large number of
channels.

Output Device - chooseshe soundcard outpstereo channels

Geneally, userchooss input and outputhannelsf the samesoundcardmandatory in ASIO driver
modse.

Control panel buttoni if WDM driver is chosenit opens sound mixer on Windows 2000/XP or Sound
controlpanel inVista/Win7. If ASIO driver is choserit, opens ASICcontrol panel.

Wave format i on Windows 2000/XRhoosedVindows wave formatl6 bit, 24 bit 32 bitor Float Float
means |IEEE floating point single precisiont32format.It is recommended to uge-bit or 32bit modes
when usinga high quiity soundcardmany soundcasire declared as 24t, but their real bitesolution
is less than 14bits). On Windows Vista / Window3 it is recommended to choosesolutiontype Float.
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This controlhas no effect ithe ASIO mode, whera bit resolutio hasto be setup ithe ASIO control
panel

In sectionl/O amplifier interface:

Lineln sensitivity - entesthe sensitivity of the line input (i.e. peak voltage in mV tt@mrespondso the

full excitation of the line input)

LineOut sensitivity - enersthe sensitivity of the left line output (i.e. peak voltage in mV that corresponds
to the full excitation of the line output).

Ext. preamp gain- If you connect a preamplifier or voltage probe to the line inputs you should enter the
gain of the preamfifler or probe attenuation in the edit box, otherwise set it to unity gain.

LR channel diff. - entesthe difference between the level of the left and the right input channels in dB.
Power amplifier gain - If you connect the power amplifier to the liatput, and if youneed calibrated
results in single channel setup, you have to enter the power amplifier vgitage

The best way to enter these values is to follow the calibration procedure as described in the next chapter.

In sectionMicrophone:
Sensitivity - entes the sensitivity of the microphone in mV/Pa.

Microphone used- check boxf you use the microphone and want the plot to be scaled in dB a2y

dB re 1Pa. Also, use combo box to choose the channel where the microphone is dqmeesteongly
recommend to use the soundcard left channel as the microphone input channel).

The setup data may be sawedl loadedby pressing the buttorSdve setupand Load setup'. The setugiles
have theextension '.cal’

Important notice: Please mute the line and microphone channels at the output mixer of
the soundcard; otherwise,you might have a positive feedback during measurements. If
you use a professional audio soundcard, switch off the direct or zetatency monitoring
of the line inputs.

1.4.1 Windows 2000 / XP WDM driver setup

After selection of the soundcard user has to disable (muteiplizned microphone inputs in output
mixer. In addition,user has to select which input will be used for recording: Line In or Microphone
(Mic). Forastandard PGoundcardshe procedure is as follows

1) In ARTA Audio device setup dialodick the buttond@ontrol paneldto openthe
Wi n d dMaster \bolumeddialog box which isshown e Fig. 1.17.

2) Cl i c k oOptiomseRPrapertyd and s el emarnnétsaonll bedused r d
for output (playback)as shown in Fig. 1.17

3) Mute Line In and Mic channelad i a | o g Vdumedé-ig.el.16)

4) Set Master Volumand WaveOut volume to maximum.

5) Cl i ¢ k oOptiomePropertyd and sel ect Isaowillbedusedr d c han
for input and enable Line In and Mic channels in recording mixer.

6) Choose Line In or Mic Input. Normally, ARTA uses Line In input on which external
microphone amplifier should be connected.

7) Set volume control of Line In to some lower pimsit Later it will be set more
precisely.
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Mocer device: IHeaHek HD Audio output

— Adjust volume for
¥ Playback

£ Fecoding

£ Other I

Show the following volume controls:

Master Volume
Wave

SW Synth

CD Player

Mic Valume
[ FC Beep

K I—

o< |

i

Cancel |

ARTA User Manual

Figure 1.16 Dialog for choosing soundcard and input/output channels

i Master Yolume o [m] [
Options  Help
bl azter Wolume W e CD Audio Line In Mizrophone
B alance: Balance: Balance: Balance: Balance:
Yalurne: Walume: Walume: Yoalume: Yoalurme:
- e T b -
™ hute all ™ Mute [ Mute ¥ ute ¥ HMute
Advanced | Advanced |

|Inte|{r]l Integrated Audio

Figure 1.17 Typical setup of a soundcard output mikeWWindows XP

Note: Most professional audicsoundcardshave their own program for adjustment of input and

output channel, or have hardware control of input monitoring, and input and output volume

controls.



1.4.2 Vista/Windows 7 WDM driver setup
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Microsoft has changettheir approachin control of sound devices in Vista / Win7. Now operating
system (alspsometimesn conjunction with control programs of professional soundgasd

responsible fosetting soundcard native sampling rate and bit resolution. Operating system changes

native resolutiorto floating point formafor high quality mixingand eventuallyor thesample rate
conversion.
For ARTAthis means that it is strongly recommended trasolutiond-loatdband set the sampling
rate tothe native format. Access to these valuemid/Nindows sound control panefy whichuser
getsby clicking on buttoréControl Panel6in éAudio Device Setu@ddialog

Fig. 1.18 shows VistaWin 7 control pael, thathas fourproperty pages.
As first step,user has to adjugtiayback pageand later repeat the same proceduréRecording
page Adjustment steps are:

1)

2)
3)

4)
5)

Click on channel info tehoosehe playback channelt is notrecommendedo use the
measuementchannel as a default audio channel
IPropertiesdo opers channellSound propertieddialog.

Click

Click onthet a lbevels6

on

to open the

Mic channels, if exist.
Click onthetab®dvanced to setthe channel resolution aralsample rate (as in Fig. 1.17)

Repeat previous procedut®to 4)for recoding channel, and choose the same sagyate as
in the playback channel.

Playback |F‘.er.:ording I Sounds I Communications I

Select a playback device below to modify its settings:

0o ut pThenmue Linglmand a s

Speakers
G048 Audio Device
Ready

Digital Output
G048 Audio Device
Ready

Speakers
SoundMAX Integrated Digital HD Audio
Default Device

SPOIF Interface
SoundMAX Integrated Digital HD Audio
Ready

Configure |

Set Default |v| Properties I

Ok |

Cancel |

Apply |

Figure 1.18 Vista Sound Control panel

1€

n
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% Speakers Properties

Figure 1.19 Playback channel propeesi Output levels

%| Speakers Properties

Restore eraults

Figure 1.20 Settingthe native bit resolution and sampling rateVista
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Note: Many driversdo not work stable under Windows 7. In thase please use ASIO driveriifis
availablefor your soundcard

1.4.3 ASIO driver setup

ASIO drivers are decoupled from the operating system control. They have their own control panel to

adjust native resolutioand memonpuffer size The buffer isusedfor thetransferof sampleddata

from thedriver totheuser programUseroperstheAS|T O contr ol pané€@dntroby <cl i ck
Panebin the ARTA QAudio Device Setud d i gl 1@Igshowsanexample of ASIO control panel.

sz
fasiol

Freferences
(1] 4
Buiffer Size: |2|:| iz j —l
Cancel |
Bit Depth; | 32+ =]

[ Per &pplication Preferences
=E-MLU

Figure 1.21 E-MU TrackerPre ASIO Control panel for setting bitesolution and buffer size

In musicapplications usausuallysets buffe sizeas smalbs it is possible fostable work. That gives
thelowest input/output latendigystemintroduceddelay)

In ARTA, thelatency is not problem, as it is encountered in software, but it iIfooinmended to use
buffer with sizelarger thar2048 samplesor smaller than 256 sampl&ome ASIO control panels
expresgshebuffer size in samples, while other expréssbuffer size in time [ms]. In that case we can
calculatethesize in samples ugyfollowing expression

buffer_size [samples] = buffer_size[ms] *samplerate[kHz] / number_of channels.

Some ASIO drivers allow setup of buffeize {(n samplekthat isa power of number 2 (256,12,
1024,..). In thatase ARTA adjust buffer size autatically.

ARTA always work with two input channels, and two output channelsjriggiiemas stereo left and

right channelsAs ASIO support multichannel devices, user has to choasd in a | o Audib o x 0
Device Setup 6 wh i cchannela wilbe ued in ARTA (1/2, 34, .).
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1.5 Calibration

The menu comman8etup->Calibrate devicesopens the dialog bd$oundcard and Microphone
Calibration' shown in Fig. 1.14.

x

— Soundcard full scale output (mV) — 1~ Soundcard full scale input (mvy) —— [ Microphone sensitivity (mV/Pa)
1. Connect electronic voltmeter 1. Connect sine generator with 1. Connect microphone an
or scope on left output channel known output voltage on
(setrange to 2V) Channel m Channel Left -
2. Generate sinus (400Hz) | 2, Enter valtage {peak or rms) Preamp gain I 10
Output level |-3dB - I 500 Imﬁ.-' rms j

2. Attach sound calibrator
3. Enter voltmeter (scope) value

3.  Estimate Max Input mV | Pressure 94 dB
I 1000 Imﬁ.-' rms j
: Estimated ~ Current 3. Estimate Mic. Sensitivity |
4, Estimate Max Output mV | Left I 1412 I 142 mv
Estimated Current Rjghtl 1412 I 1412 mV Estimated  Current
[ 200 | 1%12 @y || Diff | o | o dB | 869396 |8.693%6 myjpa
Accept | Accepk | Acceph |
L | 70 | -0 | -30 | -
= [ = I -« [ ] [ ) Cancel | Ok, |

Figure 1.14Dialog box for the calibration of soundcard and microphone
Three setions lead to the calibration of

(a) soundcard output left channel,
(b) soundcard input left and right channels and
(c) microphone calibration.

1.5.1 Calibration of Soundcard Output Left Channel
It is recommended to follow this procedure:

Connect theelectronic voltmeter to the left line output channel.

Press the buttoBenerate sine 400Hz)

Enter the voltmeter readout in edit b@x mV rms)

Press the buttoizstimate Max Output mV*

The estimated value will be shown in the Bstimated.

If you are satisfied with the measurement, press the bttmept, and the estimated value
will become the current value of theneOut Sensitivity'. Also, it will be entered aavalue
for theinput channel calibration.
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1.5.2 Calibration of Soundcard Input Channels

You can use an external generator or the output channel of the soundcard to calibrate the input
channels. In case of using the output channel of the soundcard as a calibrated generator:

1. Set the left and the right line input volume to maximum.

2. Connect the left output to the left line input.

3. Press the buttoGenerate sine 400Hz) and monitor the input level at bottom peakters. If
the soundcard input is clipping, lower the level of input volum&dé.

4. Enter the value of signal gerator vitage in the edit box, but only if it differs from value
used during output channel calibration (1.5.1).

5. Press the buttoistimate Max Input mV'.

6. If you are satisfied with the measurement press the button 'Accept’, and estimated value will
become the cuent value of theLineln Sensitivity".

7. Repeat 16 for the right input channel.

Note: This procedure is recommended as it guarantees that you can connect the soundcard in loopback
mode. If you want to calibrate input channels with input volume set tanmax many soundcards
require a reduction of the level of the output channel.

1.5.3 Calibration of the Microphone
To calibrate the microphone you must have a sound calibrator. Then:

Connect the microphone preamplifier to the soundcard input (lefthd).rig
Enter the preamplifier gain.

Attach the sound calibrator on the microphone.

Press the buttoieStimate mic sensitivity.

If you are satisfied with a measurement, press the button 'Accept’.

ardOE

Note: If you don't know the preamplifier gain, you can s@ahe arbitrary gain value, but that value
must be used as a preamplifier gain in ghalio Devices Setupdialog box.

1.5.4 Frequency Response Compensation

The quality of measurements depends on the quality of used sensors, i.e. microphones. Itds possibl
to enter frequency response of sensor in ARTA and make the compensation of their frequency
response (by applying the inverse of sensor FR to measured FR).

Themenu comman&etup>FR compensationor click on icon®® gets the dialog box "Frequency
Response for Compensation”, shown in Fig. 1Tt dialog has a few controls and a graph that
shows the frequency response which will seduifor FR compensation.

The buttonLoad opens the dialog for loading ASCII files that contain frequency response data. The

file name must have extension .MIC and data entered in lines of text. Lines that start with a digit or dot
characters must contadtt least two values: first value is frequency in Hz and the second value is
magnitude of frequency response in dB. The third value is optional. It may be the value of phase or
any other text that will be treated as comment. All other lines are treatechasent. After

successfully reading of the compensation fie, path of the file will be shown in the box below the

graph.

For example file "MB550-B.mic" (shown in Fig. 1.15) has content:

microphone mb550
freq(Hz) Magn(dB)
48.280 0.34
48.936 0.28
49.601 0.21
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Ei:' Freguency response compensation 5[

Range(dE)

Magnitude dB

. TTTTT T
IR

10 -

T Copy |

T T

_————l__d_
] 1
1 1

T
'

[y
]
1

.
'
1

- -
'
'

(NS ' '
d=rrrrE====r==n=

3.0 Rt e R R e ) e R R L R Show
0 ek ngerpolated
gl M N M HE M
10 100 1000 10000 values [
Curzor. 483 Hz 0.3dB Frequency (Hz)

| C:\sro\audio 1VArta 103YMB550-B. mic

Load | IUse frequency response compensation

Figure 1.15Typical frequency response af alectremicrophone.

o The check boxShow spline interpolated datd enables us to see the interpolated FR curve
that will be used in FR compensation.

o The buton Copy' copies current graph picture on Windows clipboard.

The combo list boXRange (dB) sets graph magnitude dynamic range100dB).

0 The buttonUse frequeny response compenstioghables/disablesdquency response
compensation.

o

1.6 Getting Pictures of Graphs and Windows

Normally, we work with graph windows and dialog boxég¢e also need to get the copy of the graph
picture d the graph window picture.

Obtainingcopyof thefull window pictureis simple. User needs to simultaneously press &&y+P .
After that command the window picture will be saviethe SystemClipboard,from were theusercan
paste it in other openaffindows applicatioa(MS Word, MS Paint and Adoldeaint Shojp

To dbtain the copy of the graph picture, that is shovendiethe window, user needs to simultaneously
press key£tri+C or activatehemenu commandedit->Copy', or press appropriat€opy’ button.

In main window toolbar, th€opy button is shown as toolbar ic B,

This command operthedialog box Copy to Clipboard with Extended Information ', shown in
Figure 1.16Here user has to setup three copying options:

1) IntheEdit box user optionally enters the text that will be appended at the bottom of
the graph.

2) Check box Add filename and date enables ading text tothe graph that shows file
name, date and time.

3) Check box Save textenables saving entered text floe next copy operation.
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4) Bitmap sizeis choserby selecting one of following combo box items:

A Current screen size - variable width and hight option
A Smallest (400 pts) - fixed graph width 400 points
A Small (512 pts) - fixed graph width 512 points
A Medium (600 pts) - fixed graph width 600 points
A Large (800 pts) - fixed graph width 800 points
A

Largest (1024 pts) - fixed graph width 124 points
The optiors with fixed width give grapbwith the aspect ratio 3:2.

Thebutton 'OK' copies the graph to the system clipboard.
The button 'Cancel' cancels the copy operation.

Copy to Clipboard with Extended Information El

Enter text that will be drawn on the bottom of the graph copy

I My comment: Frequency compensation is reciprocal to the frequency response

Add filename and date v Save text [

Choose bitmap size ICurrent screen size j Cancel |

Figure 1.16Dialog box Copy to Clipboard with Extended Information’

Magnitude dB 2008-08-18 12:07:31
B.0f 1-t44 o
60}t --h
0t ooo
20faa-ma---- -
0.0} 4t
2004t
40t oo
S0fama----- e
DY) SRR
T | A HE

10
Curzor: 483 Hz 0.3dB Freguency (Hz}

File: C:ASrchaudio'Arta105\WMB550-B.mic
My comment. Frequency compengation iz reciprocal to frequency responze

Figure 1.17Copy of the grapfrom Figure 1.5. The extended information shoWile name,date,
time and user defined text
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2 Spectrum analyzer

The spectrum analyzer of ARTA is implemented as atiew FFT based spectrum analyzer. A built

in generator provides the following signals: sine, two sgeare, trianglenultitone, white noise,

pink noise, periodic white noise (PN white), periodic pink noise (PN pink) and periodic speech noise
(PN speech).

Working with the spectrum analyzer wikklexplained through the soundcard testing procedure.

2.1 Souncard testing

The easiest way to test the quality of the soundcard is iBgbetrum analyzermode

1. Make thdoopback connectionfor the soundcard testing.
2. Click the menMode -> Spectum Analyzer o click the toolbar icorSe4.

3. Click the menuGenerator->Setupor click the toolbar icol™= . You will getthe dialog box
shown in Fig. 2.1.

Figure 2.1 The dialog box for the signal generator setup

This dialog box has following controls:

Sine/ squaregenerator section:
Frequency- entesthe frequency of sine signal in Hz
Peak Level- choosedhe outputpeaklevel re full scalgpeaklevel (0dB to-90dB).
RMS voltage- shows voltage valuef line output channel (for calibrated system)
Dither Level - choosesNone, 16bit, 18bit or 20bit







































































































































































































































































































































































































































