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Alerting System

Notify user that something is happening, indicate what it is, and suggest an action

<+ Parameters

O Source

O action class

[l alarm, prompt : pick up the device
| warning, notification : for your information

O urgency

< Alerts in User Interfaces

O Auditory Icons
O Earcons

ii
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Alerting System

Example: a retro mobile phone

< Events

Source Action class when triggered Action

& alarm clock alarm preset wake-up time has been reached | press confirm

& timer alarm preset tirme lapse has elapsed press confirm

B reminder alarm preset date and time has been reached | read note and press confirm
E battery {empty) | alarm no mare talk or standby time left recharge batery

D battery {low) Warning few minutes talk time left nothing yet, but be prepared
C application notification reminders cleared nothing

hourly chime naotification hour changed nothing

security prompt power Up pin code guery tap in the pin code

< Earcons
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Alarm clock / Timer

Reminder

Application notification

Battery -- low

Battery -- empty

SMS



Alerting System

Example: a retro mobile phone

« Spectra and Waveforms

Alarm clock, Timer, Reminder
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Synthesis

« Evalution of Techniques

Parameters Sound Implementation

Percept | Behav Fobust | General || Camp | Mermory | Zonfral
Abstract
F * bk * * ko ko ko ko
Waveshaping * ok = o T o A
KS bk otk * ek #* bk # ok Wk
Sampling
Sampling - - # R SRS - T
Multi-wavetable £ - o okok o " e
Spectral
Additive 4 ok e e e & s
Subtractive ok ok ok ok w w TS
Physical
Modal #* T # ok oy o " ey
Waveguides ok ok ok e o e *

<+ Modulation and Effects
O LFO + EG

O Delay + Reverb + EQ + 3D + compression
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Widest timbral range
+ subtractive

+ sampling

+ FM

Implementation
+ abstract
+ sampling

Parameters
+ waveguides
+ KS

Most inappropriate
- additive

- waveshaping

- modal



Synthesis

« Hybrid Model

O Particle
1 ARM : Audio Rate Modulation input mixer
] Source : [wavetable/code] oscillator, physical model
| Modifier : filter, waveshaper, some fx (eg. delay)
. Amp

O Modulation
Cl LFO
[l EG (multisegment)
] Matrix

O Voice
] Particle Matrix : topology (or algorithm in DX jargon)
] Audio rate modulation : eg. FM
] Mixer
] Global effects, also per mixer channel
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Modulation + Controllers
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Parameter Mapping

« General sound parameters

O
O
O
O
O

Pitch
Loudness
Timbre

-- poor without a reference
-- poor without a reference

-- most appropriate

(Spatial Location Cues)

(Musical Parameters)

< Primary synthesis parameters

December 7, 2005

Technigue Pitch Loudness Timbre

FI carrier freq carrier amp ¥ | carrier freq / modulator freq, modulation index
Waveshaping source freq sOUrce amp ¥ | ransfer function shape, distortion index

KS delay length initial excitation ¥ | loop filter, initial excitation

Sampling sample freq sample amp ¥ | sample

Multiple-\WT sample freq sample amp ¥ | sample

Additive fund. freg ¥ | partial amp ¥ | partial amp and freg

Subtractive source freq ¥ | source amp ¥ | filter cutoff freq, slope, mode

Modal source freq ¥ | source amp ¥ | filterbank fregs

Waveguides delay length ¥ | excitation amp ¥ | depends on model
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Parameter Mapping: Alerts

Notify user that something is happening, indicate what it is, and suggest an action

« Attention grabbing
O loud enough (fast attack and release)
O inharmonic spectrum during attack

< Source identification

O timbral families

< Action Classes

O temporal parameter modulation
O bright tones are perceived more urgent
O earcon motives work best

« Sound Skins (profiles, themes)

O environment, mood, other individuals
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Parameter Mapping

Example: a mobile phone

<% Source identification cues

Farnily Transient Body Brightness
clock
alarm clack metallic breathy pipe | all {in}harmonics
reminder metallic breathy pipe | "
tirmer metallic breathy pipe | "
chime metallic breathy pipe | "
battery synthetic detuned fat brighter each time invocated
application
appl guery wooden perc soft brass less {injharmonics
appl message wooden synth soft brass few harmonics

+ Action and Urgency cues
Action clags Sequence Motes
alarm looping fast
alarm clock g g
reminder H i
tirmer " "
batery (emply’ one-shot !
Warning one-shot slower
battery {low) ! increasingly faster
prompt one-shot slowrer
appl guery 2 notes upwards motion
notification one-shot 510wy
hour Iy chime 2 notes downwards motion
appl message 1 note
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Mobile Problems

« Masking

O Temporal
] LOUD masker precedes maskee within 0..50 ms time window
] maskee is followed by LOUD masker within 0..10 ms
] masking amount is not linear function of sound level

O Frequency Domain
] masker and maskee partials share same frequency bands
] partials few cents apart
] -> louder partial takes precedence

< Limited Hardware Resources

O memory + CPU + DSP
O small speakers
O floating point support

December 7, 2005 Jari Kleimola -- Synthesis of Alert Sounds



Mobile Implementation

« Synthesis Engines
O Usually closed-source proprietary APIS [mobilesat, soniceas, Mobileer, Microq]
O MobileDLS

[l custom wavetables and patching, although limited modulation possibilities
] sample playback, subtractive, additive (with multiple wabetables)

O TAO iSS

[l callback-based audio streaming -> can be anything
1l plugins
] needs operating system like Symbian

< DSP chips

O Yamaha MA-series

] 4-operator FM

[l subtractive wavetable

] hardware sequencer

] Yamaha co-holds also waveguide patents, so...

O SoCs

December 7, 2005 Jari Kleimola -- Synthesis of Alert Sounds



Mobile Implementation

< Java
O Interface to synthesis engines
O MMAPI

] dynamically synthesized block with wav container -> can be anything
] latency

O AMMS

] effects + 3D

< Operating Systems
O most flexible
O callback-based audio streaming -> can be anything
O lowest latencies

December 7, 2005 Jari Kleimola -- Synthesis of Alert Sounds



Conclusion

« More advanced synthesis methods

O benefits

[l better recognition of alerts

] wider sonic palette

] temporal parametrization

] can be more appealing

] can differentiate one product of another

O drawbacks

] resource consumption
] worth the effort ?

« Earcons are more powerful
+ Subtractive wavetable technique most proper
+ FM and waveguides for enhancement
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