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Primary Purpose of SV

« Align audio and analyses in time

Audio Waveform

. ' nctions:
Time Instants: Time Functions

Called “labels” in Audacity No equivalent in Audacity



SV Main Window Components

Menus
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Menus

File Forloading and saving audio files and annotation layer information.

Edit Mostly selection controls and copy/paste/undo commands

View Text overlay controls and navigation controls

Pane Pane controls (Pane = a display window)
Layer Layer controls (Layer = a layer in a pane)

Help Help and information materials



Toolbars

Constrain Loop
to selection playback
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Open files Playback controls gng‘)/ Mouse modes
edo

 Important to understand mouse modes:

G|

Mouse is used for panning left/right in pane

Mouse is used to select time regions (behaviour is
slightly different in different layer types).

11-; Mouse is used to change data in active layer.
‘ I'.:;? ‘ Mouse is used to add data in active layer.




Using Dials
* Tricky to get used to: takes practice

* Don’t think in terms of twisting to change values

increase

decrease

 Click-drag left/right or up/down to change values



LAYERS



Pane Layer

Pane layer tab
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Global Scroll
Global Zoom . .
Folow Flayback [Page I » How display updates when playing
an audio file:
1. Scroll — continuous update of
display

. | . - 2. Page — update display to next

—M%W%— o page when playcursor gets to

end of pane.
3. None —don’'t update display
(good for slower computers)



Ruler Layer

Ruler layer tab
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» Notice that active layer is
display on top of other layers.



Waveform Layer

Waveform layer tab
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Waveform Layer (2)

Channel display types A Mmuwu
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Annotation
Layers



Types of Annotation Layers

Optional text labels =——»

| | | | Instants

“A point in time”

‘..I'l.l"' Functions

“A value at a time”
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L e AT |
HWWWM MI W

Grids

“A set of values at a time”




Time Instants 111

text-based annotation file:

Edit  Wjew Pane Layer Help

| Mew Session ChrHR
g Open Session. .. ChH-O 10493945 1
ﬂ Save Session As... 11097660 2
Import Audio File, ., Chrl+I 1 1 . 492403 3
Import Secondary Audia File. .. Crrl-Shift+1 11 . 863922 4
Export Audio File, ., 12281882 5
Import &nnotakion Layver... iy
Exort annotation Layer. .. = 12653401 6
@) ouit Chl+Q ! @ @ 13.094580 7
Very |mp0rtant| 13.512539 8
Please select the correct data Format For this File, '
Each row specifies: K 13 . 9537 18 9
The first column contains: |Time, in seconds 14 . 464557 10
tudio sample rate (Hz): 4‘.?i|30 14905736 11
PreVleW Frame increment between rows: | 1024 15370 136 12
Of flle Example data from file: - 15788095 13
] |~
R I

11.097664399 5

|

11.492403628 5

11.863922902 4
12281882086 ¢

Time in seconds Display label

[ o |[ cancel | (letters and numbers)

12653401360 ¢

<]




Time Functions

Edit  Wiew Pane Laver Help

| Mew Session

[ ©pen Session. ..
|
ﬂ Save Session As,..

Import Audio File, ..
Import Secondary Audio File. .,

Export Audio File, ..

Import Annokbaktion Laver. ..
Export &nnotation Lavyer...

@ cui

Preview
of file
contents

ChrHh
ChrH-O

ChrHI
CrH-Shift+I

kG

il

Please selack the correct data Format For this file,

Each row specifies:

The first column contains:

Audio sample rate (Hz):

| value at a time

Time, in seconds

44100

Frame increment between rows: | 1024

Exampls data From file:
a

0.050000000  _ss 7971
0.150000000 55 qogs
0.250000000 g2 5775
0.350000000 5y 2489
0.450000000 55 9986
0.550000000 cg 4725

<

| ¥

R

[ Ok

J[ Cancel ]

Very important!

>

192.050
192.150
192.250
192.350
192.450
192.550
192.650
192.750
192.850
192.950
193.050
193.150
193.250
193.350
193.450

;

Time in seconds

text-based annotation file:

-24.6398
-23.8917
-23.0374
-25.5914
-27.8502
-28.1451
-31.2799
-24.8039
-23.701

-25.9763
-28.5637
-30.5504
-32.1601
-34.1313
-36.0496

\

Value at time



Time Function Styles

Points Lines
Stems Curve
Hl._a
WI',J h.. alll Inl‘l“Iw,..llih“""
Connected Segmentation

POinM




Time Grids

« Example chromagram plugin gird data

0.310941  0.074754 0.170151

0.204407

0.054932  0.261640

0097740  0,244667

0375542 0.e21746

0.414071

0.130517 0.271091

0.539190°  0,100475  0,170920 S47e42 0 0.481161

* Load data files with setting: “A set of values at a time” » Zooming in shows individual numbers in grid



Downloading Web Annotations

* Import an annotation
file as usual for a local
annotation file.

S OmicVisualisen: P]dﬂﬂilﬁ—u'-"':;';'fu'f {111y difi':'ﬂ)l 3 iil_@:‘

ile  Edit Wiew Pane Laver Help

lomEale «piwnlp e s-|[sr 0

m v i = #r« 3
Global Scroll
Global Zoom
Follows Playback |Page &

24,218 | 1063032

f

Selectfile

Q*E?WH”»—WW 0

] =7 Sonic Visualizer

- |' * paste a web address in the file name field

|Chsamples
File: narne; g bl
Files of type: iﬁ-\ll supported files [“svl ".czv "lab ".mid * tut] | Cancel

* File is downloaded
from the web and
loaded like a local
annotation file.
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Global Scrall
Global Zoom
Follows Playback | Page [+]

24,218 | 1068032




Spectrogram Layer



Creating a spectrogram

File Edit Wiew Pane Layer Help
BRC RSN BRI
|

e Create a new
spectrogram pane
by selecting “Add
Spectrogram” from
the “Pane” menu.

Active pane
marker

» Create a new
spectrogram in the
current pane by
selecting “Add
Spectrogram” from
the “Layer” menu.
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Spectrogram Layer Controls

Oy |4z w3 | B4

a b c_d
Colour | Default - / #
e
Scale  |dB 1:|:| ] 9 :
o h— | J
Window Hanning 2045 12
Fange k2III Hz llKHz rlm‘near

Hold mouse over a
parameter to display
its name as a tooltip.

show € Play © r' r'

Colour a = colouring scheme

b =threshold c=gain d =rotation

Scale e =display: amp in dB, linear or meter

_ or phase
f = fit columns to maximum colour range

g = display type: raw DFT (all bins),
peaks only, or detected frequencies

Window h = analysis window
| = window/transform size | = hop ratio

Range = |owest frequency in display
| = highest frequency in display

m = vertical scale: Linear (for equally spaced
Harmonics) or Log (for equally spaced pitches)



Auto Normalizing

e Without “Column Normalize”

Colour | Defaulk / 1) (e
Scale dE all Bins

Window |Hanning 1024 1)z

Fange |Mo min g kKHz Linear

e With “Column Normalize”




Harmonic Cursor

—

SO VST alEerER i SIS bRl eyl o ey

File Edt Wew Pane Lawver Help

I dE W «aPl» nP»

Go into “Select” mode to activate harmonic cursor

CIE[X)

3:11.6840 | 8460148 My [ 4z |ows s
Colour | Default B o O (.
scale de B O All Bins
window Harning [ 2048 [ (12 [

Range [ 2 zkHz B Linear [




ldentifying pitches with HC

« Example of a chord with three notes

r -
= 1
| ESomcVasualiserspd s bEloowaviimoditied) _] _Ad
| File Edit ‘iew Pane Laver Help
| AW «Pl» H [P %D k|
1 |[# 2 | w3 4
Colour | Default !
Scale  |dB Ll
‘Window |Hanning 2043 12
Range |(Z0Hz 1 kHz Linear
show € Play &) r : r‘




Note Layer



Importing a MIDI file

= Edit  Miew Pane Laver Help

. . | Mew Session Cerl-M
* Import as with other annotation layers: | oensesson. Citeo
d
L"] Save Session As...
Import Audio File. .. ChrlI
Impart Secondary Audio File. .. ChrH-Shift+1

Export Audio File. ..

Irnport Annokation Laver. .. ChrlHL

Export Annokation Layer. ..

@ oui Chr+G

. Sonic Visualieers pid904B 06 wav {moitied) CIE[x]
File Edit Miew Pane Layer Help

@G Ee «plw mpeew-[[cfh ¢ 2
2:I3? 2:3!?.5 2:I38 2:3!8.5 2:I39 2:3!9.5 ||:|:I 1 ulu 2 |"W" it |

Colour Black

Choose Log Scale to
4— view notes as a Piano
Roll

Wertical Scale -Ln_g___Sga_Ie

Baa

Pitch Uniks

i i

(Linear scale makes
harmonics spaced
evenly, like default for
spectrogram).

Showﬂ Play‘ 'I." e |

238,287 | 6980404
| [

0

Panning for notes

Volume for notes



Note + Spectrogram Layers

* Notes indicate where pitch frequencies are located
« Harmonics are everything else (if MIDI file is correct)




Pedaling
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LH/RH coordination

RH note

LH notes occur about 30 ms later



TAPPING



Tapping to performances

* Press numeric Enter key to insert a marker at the current time.
(can be done while audio is playing or stopped)

» SV adds a time-instant layer for the tap times, or inserts them in the
current layer if it is a time instant layer.

Time instants will appear in the pane while the audio plays

S O VAR STy d PO S0 G Al o i e

File  Edit Wiew Pane Layer Help

SRR TICECE - W LY

Time instants )' N il o

labeled
sequentially

a2 [ 3 [ s[5 K]

Calour iue sl
k.

Plot Type Instants

show € Play @ (-' ('
?I:‘ID} 32—{641¢i

B I R . — SNSRI




Laptop Tapping

* If using a laptop computer without an extended keyboard, you can
use the on-screen keyboard to click with the mouse:

g T e R S ok S
= S CTE BT ey DT |

Al

Eile kKevboard Settings Help

esC F1| F2! F3| F4 Fh| F&| F7| F8 FAa|F10 F11 F12 | psc brk
1 21214156 7181910]- = bksp | inz | hm| pu F1 -
tab q w el t vl o p [ 1 % del | end| pd fF18119
alsldle]alnlilclt]:]"] em 4|s]s]’?
zlxlc]lv]lb]ln]m]. ; / = 1 213
- - E 0 ] ent \
« To open the on-screen keyboard in Windows: Enter key

Start menu - Programs - Accessories - Accessibility - On-Screen Keyboard

Accessories Accessibility = (On-Screen Keyboard

Displays a keyboard that is controlled by a mause or switch
input device.




Tap playback

» By default taps will be played back with audio playback

M Sonic Visualiser; MPIEBREswaviimotdined))

|Ei|e Edit Wiew Pane Laver Help

| | =
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ifel x + 2

AER

1010 —
| | I I
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Colaur

Plot Type

| Show O Flay . (' r'

Purple [v]

[Instants [V]

Turn tap playback on/off

volume panning

Tap sound selector

i:l SO ESVISIRIEET] ﬂm.

Flugin
Mame: Library Sample Player
Type: D551 Real-Time Plugin

Maker: Chris Cannam
Copyright: GPL
\ersion: 1

Flugin Parameters

Frogram T
Tuned {on/off)

Eiase Fitch (MIDI) r' ) len.oo B

Sustain (on)off) F]

Release time(s) ) |0.00 B3

[ oK ” Caniel l

P | 5

bass
beep
hounce
clap
click
cowbell
hibat
kick,
piano
snare
stick
strike



deviation [milliseconds]

beat duration [milliseconds]

150
oo B

50 F

-50 F

=100 F

Tapping Evaluation

» Long-term accuracy is very good

Timing from a windows console program

) i |]' i

3 10

deviation [milliseconds]

15 Z0 z5 20
time [minutes]

Z0o0 T

150
100

20

=50

=100

=150

a 5 1n 15 20 25 20
time [minutes)

« Time quantization is not so great, but is OK

Console program time resolution about 4.644 ms

2 -
5 L T . TOIN
L Y e ad e - et .
.+ hed .- . - e 4 * . - . -
L N L R X A O g
S A O R T T L I R 1 X -
s S -t ﬁ% ":50_:".“'“1 Dt T A ¥
" - il B, tey ‘Q(q ) A
AL Al 4&'.«?.«.:;. ; SFEE
AU ....;'.".."..,“:._:_l'._ N S e NN R X
TR e ety T e S
: . ) .. 506 w T

1500
time [minutes]

beat duration [milliseconds]

O | S ees SR SIS B R RS RS B S AR H S ¢ S M B B  SEE S B 4

- nnmin m— -

Sam M e b b e

15
time [minutes]

 Local accuracy decreases by 40% (35 ms sd compared to 20 ms)
« Multiple tapping sessions can remove quantization errors



PLUGINS



Vamp Plugins
« 31d parties can add their own audio analysis functionality to Sonic Visualiser

» see list at http://svl.sourceforge.net/vamp.html

» default plugins:

Spectral Centroid: Linear Frequency Centroid
Speckral Centroid: Log Frequency Centroid

Zero Crossings: Zero Crossing Counks

Zero Crossings: Zero Crossings
i_hronogran, ..

e CADM @QM UL p lu g ins: Harmonic Spectrograrn: HS raw pitch estimate, ..

Harmonic Spectrogram: Spectral power...

Ch o
romagram Harmonic Spectrogram: Spectrogram. ..

Zonskant-C) Spect
onstank-(J Spectrogram Mevermoaore Speckrogram...

WD S8 B S Power Curve: Scaled Power Slope. ..

Tempo Tracker: Beat Detection Funckion. . Pawer CLrve: Foaw Pawer. .

Tonal Change: Tonal Change Positions. .. Power Curve: Smoothed Power. ..

Tonal Ch : Tonal Ch Detection Function, ..
onali-hangs: fonal \-nange LUetection Function Power Curve: Smoothed Power Slope. .

Tonal Change: Transform to 60 Tonal Content Space. ..
e aubio-based plugins: » See http://[sv.mazurka.org.uk
o for Mazurka Project related
http://aubio.piem.org _
(linux only?) plugins



M 7 C h ro n O g ram http://sv.mazurka.org.uk/MzChronogram

waveform display ~ [A]B]C[DJE[F[G[H]1]J [K[L|M[N[O]P]Q[R]S[T]

chronogram
display

Waveform:

Chronogram:

« Each pitch has a
different visual
character




Plugin Input Parameters

B sonic-visualiser ‘__Jh.a]

Plugin
Mame: Chronogram
Twpe: Feature Extraction Plugin

Maker; The Mazurka Project
Copyright: 2006 Craig Stuart Sapp
Version: 200605260

Plugin Parameters Numbers with units

Yertical period .+ | |100.00 samples /

or Frequency . ) |0.00Hz

ar Chroma

/ Enumerated lists
+ Ockave n

Channel view | stereo

Sensitivity » ) (0,00 el Numbers without units

[ (] 4 Cancel ]

Parameter Parameter
names values



MzNevermore

* Raven-like (and Praat) spectrogram display
* Independent analysis window / transform sizes
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MzHarmonicSpectrum

Ir‘q. —

el i

‘x,_'IJ'
t 1
(+ left-hand chords)

s e Harmonic Spectrum

* Regular Spectrum



Harmonic Spectrum (2)




Harmonic Spectrum (3)

magnitude

spectrum

« Geometric mean of 1/2 !‘ ”
the energy at each i

suspected harmonic.

B

v

N
HPS(k) = (H Y(n k))

multiply

b

US|




MzHarmonicSpectrum (4)

| | I | | | I
46.5 47 47.5 43 45.5 49 49.5

| |
Pitch
estimate
Harmonic
Spectrum:

EEniEy  EiEEEE



Downloading Mazurka Plugins

 http://sv.mazurka.org.uk/download

wave any of the following .4 files mto the directory C:\Program Files‘\Vamp Plugins.

phlugin name dynaric Bhrary file size version compile date
mazurka-plugins. dll 1278 MEB 25 Jun 2006
aeChronogram 200605270 25 Jun 2006
seHarmomcSpectum 200606150 25 Jun 2006
aellevermore 200606170 25 Jun 2006
aeEowerCurve 200606210 25 Jun 20064

mazurka-plugine. dl contains the following mdindually compied plugns, so you do not
need to download any of these mdimdual plugms f you download the main set.

s Chronogram: WMzClhronogram.dil 462 KR 200605270 25 Jun 2006
seHarmonicSpectrum:  MzHamonic Spectium. dil 1.2 ME 200606150 25 Jun 2006
sellevermore: LMzNevermore.dll 1.293 B 200606170 25 Jun 2006
2l owerCurve: MMzPowerCmve.dll 1.295 MEB 200606210 25 Jun 20064

EBelow 15 a list of plugins which are not part of the main mazurkea plugin set (listed abowe) since they are for
demonstration purposes or are i the wibial phase of development.

seepectrogramClent:  MzSpectrogramChent. dll 450 EB 200606260 25 Jun 2006
seopectrogramFEFTW:  MzSpectrogramFFTW. dIl 1,284 1B 200606260 25 Jun 2006
seopectrogramBost: MzSpectrogramHost. dll 447 EB 200606260 25 Jun 2006



REFERENCE



Some Useful Keyboard Shortcuts

Space bar = Start/stop playing audio

Numeric Enter = Insert a time instant (tapping)

ALT + # = Go to layer # in current pane

1, 2, 3, 4 = Switch between the 4 mouse
modes: Navigate, Select, Edit, Draw

< -2 = move pane display slightly to the left or right
™V =zoom time in/out
CTRL + € - = page to the left or right
0 = Hide on-pane text messages

9 = Show on-pane text messages
Home/End = Go to start/end of audio file

PgUp/PgDn = Scroll selection through regions in current layer



Web Links

Main webpage for Sonic Visualiser: http://sv1.sourceforge.net
(http://lwww.sonicvisualiser.org)

Online documentation http://sv1.sourceforge.net/doc/reference/en
Analysis plugin resources: http://sv1.sourceforge.net/vamp.htmi
Mazurka plugins http://sv.mazurka.org.uk

Mazurka SV How-tos http://mazurka.org.uk/software/sv/howto



