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Overview

 Usual forms of musically interacting with 
computing devices.

 A way to organize/document/formalize 
these alternatives, suitable for 
interdisciplinary design.

 Discussion about the proposed design 
patterns.



  

 HCI – Human-Computer
Interaction

 CM – Computer Music

  ⇒  MUSICAL INTERACTION



  

Context

 Ubiquitous Music project
 Cooperation: UFRGS, UFAC, Plymouth, USP, UFU, 

UNICAMP, FAESA, NUI-Maynooth
 Computer Music, HCI, Ubiquitous Computing, Music, 

Music Education, Musicology

 Thesis (a subproblem)
 Music-making with ordinary, everyday mobile devices
 Infrastructure for the design of musical interaction 

(with such devices): principles/concepts, patterns, 
processes, tools



  

Ubiquitous Music (ubimus)

 Broad, interdisciplinary definition:
 Ubiquitous systems of human agents and material 

resources that afford musical activities through 
creativity support tools [G-Ubimus 2012].

 Computer Science perspective:
 Music (musical activities) supported by Ubiquitous 

Computing (ubicomp) technology [Weiser 1991] and 
applying its concepts.

 Resources, tools ⇒ COMPUTING DEVICES



  

Questions (from the thesis)

 “How to play a mobile phone?”
 Non-specific, not made for music
 UI limitations (but... they have sensors  )

 “How to design musical interaction which 
involves non-specific interaction devices?”
 Specifications change
 Ubiquitous music: device independence



  

How to play computing devices?

 Possible ways of manipulating music
 Common solutions in CM

⇒ PATTERNS of musical interaction



  

How to design for ubimus?

 Ubicomp or new digital contexts
 Abstract the device (device independence)
 Focus on interaction, not interfaces

⇒ Interaction design patterns
 Borchers, 2001; Tidwell, 2005.
 Abstract/encapsulate design solutions
 Encapsulate design/domain knowledge

[Flores et al. 2010]



  

Patterns

 Patterns are “repeating things”
 “A pattern is the abstraction from a 

concrete form which keeps recurring in 
specific non-arbitrary contexts”
[Riehle and Züllighoven 1996]



  

Patterns in design fields

 Common, high-quality solutions to also 
common design problems, which have 
been systematically collected and 
documented

 “A design pattern is a structured textual 
and graphical description of a proven 
solution to a recurring design problem” 
[Borchers 2001]



  

The design patterns idea

 “A proven solution to a commonly recurring 
design problem” [Borchers 2000]
 Carefully documented – “portable”/compact description
 Not created, but collected – from observing/detecting/ 

noticing common solutions in some design domain
 May be organized in a “pattern language”, with 

hierarchical levels of abstraction and relationships
 May be combined into more complex solutions
 Works as a common terminology in design teams, and 

captures design knowledge



  

In the world, and as language

 “As an element of language, a [design] pattern is 
an instruction, which shows how this [...] 
configuration can be used, over and over again, 
to resolve the given system of forces, wherever 
the context makes it relevant. [...] The pattern is, 
in short, at the same time a thing, which happens 
in the world, and the rule which tells us how to 
create that thing, and when we must create it.” 
[Alexander et al. 1977]



  

Interaction Design Patterns



  

Interaction Design Patterns



  

Problems / needs

 An interdisciplinary project
 A multidisciplinary research (and design) team
 We have to work together, to cooperate
 We “know” different “things” (perspectives) and “talk” 

different “languages” (vocabulary, terminology)
⇒ need for a common vocabulary

 Designing for the new digital technologies
 Ever-changing technologies, contexts, uses
⇒ need for abstraction



  

 Natural Interaction / Natural Behavior
 Event Sequencing
 Process Control
 Mixing

The four collected patterns



  

Problem and principles

 How to manipulate music and musical 
information using computing devices?
 Music manipulation, multimedia manipulation

 Principles
 Musical-activity-independence
 Combinations, to generate more complex designs



  

 Natural Interaction / Natural Behavior
 Imitate real-world, natural interaction.
 Musical interaction which imitates real interaction with a 

sound-producing object. Thus, all musical gestures that 
we might regard as “natural” may be explored herein: 
striking, scrubbing, shaking, plucking, bowing, blowing, 
etc. It is related to the metaphor of “musical instrument 
manipulation” [Wanderley and Orio 2002], and to the 
“one-gesture-to-one-acoustic-result” paradigm [Wessel 
and Wright 2002] – hence its alternative label, “Natural 
Behavior”.



  

 Drum! (Natural Interaction and Event Sequencing)



  

 Bouncing Balls (Natural Behavior)



  

 Event Sequencing
Allows the arrangement of musical events in 

large sets (the timeline of the music).
 “Early scheduling” of events, asynchronous/early 

configuration. Distributing or organizing events in time is 
done in some moment before their actual occurrence 
(i.e., foreseen/planned). The focus is on the relative 
organization between events, seen together as a whole 
set in some “region” of time.
Allows/encourages epistemic actions
[Kirsh and Maglio 1994].



  

 Event Sequencing



  

 Event Sequencing



  

 Process Control
Free the user from event-by-event music 

manipulation, by allowing him/her to control a 
process which, in turn, generates the actual 
musical events or musical material.

 A mapping from the (limited) interaction features of 
mobile devices, not to musical events, but to a small set 
of musical process parameters. Analog to the role of a 
conductor (in fact, corresponds to the “conductor 
mode”, as suggested by Dodge and Jerse [1997]).



  

 Arpeggiator (Process Control, non-specific devices)



  

 Mixing
Music manipulation through real-time control of 

the parallel execution of long musical structures 
(musical material) – i.e. by mixing musical 
material. 
A kind of “layered” composition of musical 
material, done in real-time.



  

 mixDroid (Mixing)  [Radanovitsck et al. 2011]

[Tanaka 
2004]



  

Final discussion

 Four musical interaction patterns that can be used 
for ubiquitous music systems design.
 Accounts for user-device interaction.
 Accounts for unavailability of resources.

 Preliminary tests on patterns comprehensibility 
(assimilation) and activity-independence.



  

Final discussion

 A necessary switch in CM design, from the current 
technology-oriented perspective to a more user-
centered perspective.

 Future work:
 More tests/experiments. Evaluate use in design.
 Other hierarchic levels (musical interface patterns) – 

a pattern language?
 Patterns for ubiquitous interaction: cooperation, sharing, 

emergence, location awareness, context awareness,...
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