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Purpose:

Sequencing of arbitrary sound segments located in

soundfiles available to STx for:

- concatenation of sound segments

- queued reproduction (A/B-X auditive comparison)

- spectral analysis (all that apply for soundfiles)

- export sequence signals into existing soundfile(s)

- re-import segments from soundfile(s) into sequence(s)

Generation and processing of sounds by means of

- additive synthesis

- amplitude and/or frequency modulation

- filtering (subtractive synthesis)

Multi-channel sequencing and mixing of stored sound
segments and real-time synthesized sounds.

Note 1: signals created or provided by the Sequencer are accessible to all STx

functions with a few exceptions.

Note 2: signals to be processed in a specific sequence should have the same

sampling rate and uniform binary coding.
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Click right mouse button on current DataSet
Specify an ID, sampling frequency, number

Specify optional annotations in the edit box
in the format “Textl = any annotation;’

The new sequence appears in the DataSet

Note: the sequence ID must begin with a
letter and be alphanumeric. No special

How to create a new sequence? 1. StartSTx
2.
3. Select “Add” -> “Sequence”
EWDrkspace - CAAAS_ARDSTX\STXINLXML / C:hAAS_ARIDLSTX'stxdataset.xml
File Edit Scripts Special Help Of Channels'
C:ABAS_ARNSTAMVS TRINLAXML zI Script File e aro (0] 5.
=- V_ersion 3.6.0 [Unicode 22 June 2004] beta < press button to select a file » | I
- Tools = Araurments [~ Debug i [ ”
I -1 Signal Analysis & Display = I = 6. C“Ck OK
ealtime Analyser = 7 X
+ waveform Plot and Segmentation Children of Roat . .
[=- Spectrogram and Parameters N Deta” V|eW.
- Defadlt 4 |[1ag ID | File|ret [ smH
- FFT_1Hz l.l AFile ASROS#oripiAY DA _SigASROSFarig WAy 16.
- FFT_1Hz_Bark AFile ASROZMAY DA _SiglASRO3MWAY 16.
-~ FFT_22Hz _I AFile ASROS#orig iAW 1 DA _SigZRGrafall? A SRO3#arig Ay 16. characters are allowed at all
- FFT_Speech (| ASequence  am1 44, )
i - FFT_Speech_Seg Edit i
Spectrurn_Band_Level
.. Spectrum_Bands_2CH ﬂl ASequence  addsynth0l @ 44100 1
- Wavelet_Amplitude QI
- \Wavelet_Phaze
i - Spect [ . . .
e e O The new sequence appears in the DataSet Detail View
[#- Parameter Processing
[+ Signal Processing EI
[+- Optionz
) TE
- Scripts _I
£
L[ focddequeneetofoe
R[z D f addsynthit
@
4 elements

right mouse

CoAAAS_ARINS Tihstwdataset xml

Add Insert »

AFile ASRO3#Horig

AFile ASROZ Wity Edi ctrhE

- File ASR03Horig  Delete Delete

- ASequence aml ¢ Sort
Copy Chrl+C
Cuk Chrl4+
Paste Chrl+y S
Copy Attributes
Restore
Irnpork
Expork
Shiow 3

Soundfile
Sequence
Segrent Lisk
Set

Remarks
Scripk

Link.

annels [1-] are required.

;é:l a zignal sequence to the dataset. Sampling rate [1-100000Hz] and number of

zampling rate |441Dg Hz
rumber of channels |1

attributes [name=value; ...]

5)

input optional annotation

%@

LCancel |
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5..TOOLS Opening the 1. Double click on “ASequence” .....
u = = » 2. Opens an empty sequence list window
Edit Sequence Signal” dialog R ey A et !
. select the “Signal” Detail View
4. Select “Add Signal” from the context menu
mWorkspace - CWAAS_ARIWSTX\STXINLXML WAAS_ARIVSTX\stxdataset.xml « .
T— , (Hotkey “Ins”)
File Edit Scripts Special Help M _ - i
CAAAS_ARMNSTRETHINI ML 3' Sciipt File W acio (0] S. The “Edit Sequence” dialog is ready now to
=8 V_ersion 3.6.0[Unicode 22 June 2004] beta : < press button to select a file » | I accept Slgnal SyntheS|S parameters-
B Tools —l Arguments [ Debug
[=1- Sighal Analysis & Display =
- Realtime Analyser = I J
[ wiaveform Plot and S egmentation Children of Boot Audio | Al
[ Spectrogram and Parameters '
. Defaul ¥ |[1ag ID | Fite|Ret | srpHz | o
- FFT_1Hz |:|_!| AFile ASRO3#Forig WAY DA _Sigd SRO3#0rig AW 16.000 1
- FFT_1Hz_Bark AFile ASRO3MNAY DA _SioASROZIAAY 16.000 1
- FFT_22Hz _l AFile ASREO3Forig AW .1 DA _SigERGrafall7 WA SROS#arig WAY 16.000 1
- FFT_Speech El AFile AMFO01 DIARFO01 waw 44100 1
EFT_SpeecBh_SdegL | ! " 44100 1
- Specturn_Band_Leve
- Spectrumn_Bands_2CB ﬂl
wiavelst_Ampliude 2' Signalz of Sequence “addsynth01" @ Signal Parameter | Segment |
- Wavelet_Phasze i N .
& Spectrum EI < || Mode | Ease | Tlmel Ch | Signal | Dur.| Amp.l Params
- Parameter Processing =1 o E|
[+#- Signal Processing
- Options E| _I @ Flay Chrl+P @ Mode Im vl Time IAbsqutej ID g Channel IA" j
- Seripts Edit Run Ctrl+R
Setup Chrl+5 Signal Amp. Drufz]
L ﬂl @ IPause j |1 |1
R :
2 ~ 2' Edit e ho parameters
o EI Delete Delete Fararns I
= Copy Chrl+C Envelope Painits [t1 &1 .]
EI cut ey [nane =]
Paste Chrl+y . ) . .
EI e Filter [rwert frnir fraw order ripple damping
Enable Inone j Ioff j I
L IT Cisable
5 | et Ak depth rate dutyeyele
Rz Inone j I
0 signals Seleck 3
C\AAS_ARINSTH\stdatasstaml  Show v M depifureis iyl
=8 S_TXDataSet AFile="Link" Mave Slgnal L Inone J I
i AFile ASRO3tong Wity SR="16000" CH="1" D:\A_SighaS RO3Horg Wil
File ASR03 Wil SR="16000" CH="1" D:\A_Sig"ASRA03 sy Fiey | Append |
et | Delete | Cloze |




STx — Sequencer - 4

How to input signal parameters for
additive synthesis?

R ectangle
Triangle

iSine

MDdeIDN vl Time [ Absolute Iu g ChanneIIA" vl
Sighal Arnp. Diurz]

|Tore =] o5 [10

frq phaze components ampfactor startfrg

Params |-| ooooi

Envelope Fairtz (11 a1 ]
=| |o31a71100

Irweert frmity fmaw erder ripple dampitg
Jid () CTEA iy
depth rate zerophaze
x| [0
depth rate zerophaze
x| [mava
Lppend |
Delete | Close |

Note 1: each of the options can be specified in any combination. The
user is responsible for the plausibility of the synthesized signal.

Note 2: in the example given above, no filter function has been used.
For applications requiring real-time filtering, see the following pages.
Note 3: in order to analyze the signal in real time, the STx Real-Time
Analyser (RTA) must be running prior to sequence reproduction.

1. select Mode: ON/OFF .....

(OFF = exclude from processing)

specify starting time setting

specify channel for signal output

4. select type of signal and specify signal
parameters

5 select type of waveform envelope and
specify time and amplitude values to be
connected to create the envelope

6. select type of amplitude modulation and
specify parameters

7. select type of frequency modulation and
specify parameters

w N

The parameter settings on the left create the following
signal:

. Tone: single sinusoid, frequency: 1000 Hz, starting
phase: 0; amplitude: 0.5 (i.e. -6 dB re full scale);
duration: 10s, starting time: Os

. Signal- (waveform-) Envelope: onset time 0.3 s,
decay 0.3 s, sustain: 9.4 s

__sustain
T T T 1 r T T T
attack decay
. Amplitude Modulation (sinusoidal): the carrier

frequency of 1000 Hz is modulated 100%, modulation
rate 5 Hz, 0 phase.

. Frequency Modulation (sinusoidal): additional
frequency modulation is introduced with a width of +/-
25 Hz, modulation rate: 7Hz, 0 phase.

. The signal will be included in sequence generation

_I (MODE=0ON)
The signal output is generated in real time for both
channele when nlav ic etarted (mono <icnal)
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S.T00LS How to concatenate synthesized signals with
sound segments from soundfiles?
After specifying the synthesized signal parameters, the Signal View
shows the signal definitions stored in the current DataSet: .m. |
Signals of Sequence "addsynth01" Signal Parameter | Segment |
V|[mease  [T[c[signal | pur|a_|Params | Emv_ | Points [Fiter [ 1| [am [Pa_ [Fa [Par |
m 0N Absolute 0 Al Pause 1 1 nane nane nane none
aN End 0 Al Tone 10 046 100001  Linear 031871100 none Sine 160 Sine A070
J oM End 0 All Pause 1 1 Linear none none none
Edil oM End 0 1 Segment 1193935 1 ISchubert.. none nong  ho nong nohe
OM End 0 Al Pause 1 1 Linear nane nane none

The composed sequence “addsynth01” now contains: 1s pause, followed by
the sinusoid (1000 Hz, AM+FM+envelope), 1s pause, a short part of music
(piano) and the final pause with a duration of 1s (see spectrogram below).

Sr.lectrogram + Parameters - faddsynth01;0s_24.9935s;1
Gerneral Sectioner Segments Edit  Help

1. Prepare a Playlist offline in order to
schedule sound events properly.

2. Specify “cue in” and “cue out” points (time

“Base”) of individual sound segments:

a. “Absolute” addresses (in s.xxx)

b. Relative to “Begin” and “End” or
“Begin” and “Duration” of
preceding segments

C. Specify overlaps (mixing) with
adequate amplitude matching (in
total < 1.0 to avoid overload).

Specify signal parameters as shown before.
Start playing.

Optionally a spectrogram could be
performed in advance

{-[mm]- 5[]

CIEEgc

Amp-Spy range=-80..-200B (3.52941 dB/colar), fry.=0.6000HZ, df=22Hz | method; fft

Hz

4000

4000

2000

2000

1000

Note 1: in order to overlay (mix)
the piano segment with the
sinusoid at 5s, the “Base” setting
has to be changed to “Absolute”
and “Time 5s”.

Note 2: Edit signal parameters by
double clicking the entry in the
Signal Detail View

Note 3: The shortcuts Ctrl+X and
Ctrl+V can be used to ‘copy’
soundfile segments into a
seguence. Since only a reference
is copied (no physical transfer),
the corresponding soundfile must

be present in the current DataSet.




STx — Sequencer - 6

e m—— H H
S.TOOLS How to apply filters in STx sequences?
1. Define the source signal, type of signal,
Elliptic, Butterworth and Chebychev filter can be applied to sequence envel_opehetc_i 4 i
segments in combination with all other sequencer functions. 2. Specify the filter type and filter parameters.
m5pectrogram + Parameters - /White_Noise;0s_20s;1 e - (ol x|
General  Sectioner Segments Edit Help
Pos. 1560385 +4 500ms, Amp.: 1.1 . length=44100 samples, df=1Hz
< — - 1.0 T T T phase: -pi..pi
|
| dE
. 05
tode IDN j T'mel.ﬁ.bsolutej ID 3 Channellm vI -a0
: 0.0 ~
.| Signal Arnp. Diurz] Eeli|
INoise j ID.B |5 -0.5 a0
i no parameters 0 a0
Bepeme: I ' -400 -200 i 200 400 i 2000 4000 6000 2000 10000 12000
Amp-Spg: range=-80..-20dB (3.52541 dB/color), frq.=0..16000Hz, df=22Hz | method: i
! Ervelope Puaints (11 a1 ] He
Linear x| Joos147150 14000
Filker Irvert frnin frnax order nipple damping 2T P -
— Bandpass Bandstop ¢
Elliptic | fot =] [a0032005
10000
Eliphc depth rate dutyeycle
Buttenwarth I Iy
Chebychey
Fhd depth rate dutyeycle Booo

I (el 1]

Presy |
[diext |

4000

=
2000

Append |

Delete | Cloze: | o

2 El=

Sighals of Sequence "White_Moize"

Signal Farameter |

Segment

10 15 5

M. ease |T.|c.|sio. |ola.| |Ew | Paints [ Fiter |1.. | Params [ama [ [ra |
iOM Absolute 0 Al Moise 5 0.8 Linear 00.3147150 Elliptic off 032004 nane nane
QoM End 0 All Koise 5 0.8 Linear 00.3147180 Elliptic off 3000220005 none nane
oM End 0 All Moize § 0.8 Linear 00.3147150 Eliptic off 300050005 none naone
QoM Absolute 19 All Moise 5 0.8 Linear 00.31471580 Elliptic off 020007 none nane
Or o Absolute 15 All Moise 5 06 Linear 003147160 Elliptic off 6000200007 none nane

The example spectrogram shows from left to right
the filtering of white noise: Lowpass, Highpass,
Bandpass and Bandstop.

Left: The sequencer parameter definition to obtain
the sounds described.




STx — Sequencer - 7

@'_ How to copy the content of a sequence Into an . Check the intearity of o
— c g : . eck the integrity of your sequence (play
existing soundfile? ST
Assume a sequence has been created as described above and the user 2. Rearrange the sequence list (Ctrl+Up or
wants to copy the content of the sequence into a soundfile: ctri+Down) if the current order should be
Signals of Sequence “addsynth(1” Signal N EEYET) | 5 gr\::?cghegMode—OFF” if list items should be
_!l hiode | Base |Ti... | Ch | Signal | Dur.l Amp.l Params | Env | Paints | Filterl Invert | skipped.
D_!l off Absolute 0 Al Pause 1 1 none none 4, Update “Segmer {1 |1nd save new list
o]y End o1 Segment  11.8935 1 iSchuben. npne none  no configuration.
—l on End 0 Al Pause ! ! Linear none 5 Rename the default segment name
Edi On End 0 Al Tone 10 0.8 100001 Linear 031971100 nane . e "
off End 0 Al Pause 1 1 Linear none Signal .All" to the segment name you
[ want to obtain in the segment list of the
Segmentz of Sequence "addzpnthiol" Signal |  Parameter | Segment destination soundfile.
_!l D Begin Length chn. | chn | 6. “Copy” and_ “Paste” the segment from the
D_'l S T 55 GOAE i ; sequence into the segment list of the
. destination soundfile. The segment will be
appended to the existing signal(s).
7. Reimporting soundfile segments into
sequences is performed by “Copying” and
. Sequencer sound segments can be arranged in consecutive order, “Pasting” in reverse order.
with or without pauses, overlapping or synchronized on all available
channels.
. The number of channels available depends on the sound subsystem
configuration installed (currently limited to 128 channels).
. The signal modifications, such as filtering, AM, envelope can be Note 1:
applied to individual channels at their own timing or to all channels if a new soundfile has to be created use the same
simultaneously. FM can only be applied to real time generated procedure as for "Add a Sequence” by selecting “Add a
signals. Soundfi le” to the current DataSet (see page 2).
. Signals specified in sequences can also be processed by all STx
functions with a few exceptions.
. Sound segments from arbitrary sound files with compatible sampling
rates and binary coding can be processed in a single or multiple
seguences.
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