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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

i

CM - Computer Music

MUSICAL INTERACTION




Context

Ubiquitous Music project

Cooperation: UFRGS, UFAC, Plymouth, USP, UFU,
UNICAMP, FAESA, NUI-Maynooth

Computer Music, HCI, Ubiquitous Computlng, Music,
Music Education, Musicology :

Thesis (a subproblem)
Music-making with ordinary, everyday mobile dewces

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 1 COMPUTING DEVICES




Questions (from the thesis)

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

"How to design musical interaction which

iInvolves non-specific interaction devices?”
Specifications change
Ubiquitous music: device independence




How to p/ay 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

[1 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 Zullighoven 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
iIn 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

Carousel

Applies to:

User Interface: Scroll & select interfaces = 4- and S-way Leypads, Screen-input interfaces, 2-0 scroll
Hardware: Any

A carousel allows the user to visually browse through content. It's especially useful for highly visual content, such as
photos, wideos, POFs and so on. Mon-wisual iterns such as music can be browsed by using a well-understood
individual graphic such as the album cover.

Some desktop systems (03X column view) hawve explored iconic methods of displaying other content types, but these
are still in their infancy so no usable standard exists for items without good, individual iconic representations of text,
email, woicemail and other such cormmaon mobile content.

Slideshows are not carousels,

Design [edit]

Individual files are displayed as thumbnails or icons within the carousel browser. A sense of motion should be
designed into it. The example to the right implies the files revalve around the edge of the screen; the iIPhone implies
the files are off the screen to the right and left. Mot all files available must be visible on the screen at once.

The selected itern must be centered, and is generally indicated as being highlighted in some other manner. Generally,
carousels make the selected item larger than other items an the screen. If this is much larger, all items may be of
varying size, with larger items closer to the currently viewed itermn. This size implies proximity, and makes the itemn
mare visible for immediate scanning of several items, without selecting each item individually.

Scrolling or gesturing will move between selected items, and must reinforce the directionality of the motion paradigm.
A method to select the itern for viewing, editing ar other actions must be made available.

Mote that the carousel can scroll vertically, instead of horizontally. This may be preferable if your primary scrolling
mechanism implies vertical-only scralling.

Example
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Interaction Design Patterns

T:Fi%i:ﬁ— Welie.C om

Patterns in Interaction Design

Home Palterns Visio stuff Thoughts

Pattern library

&ll patterns are listed here. It's quite a bunch of thermn, but T have tried

oup them meaningfully.

Search

Suggest a pattern

Hawe you seen new examples of
patterns out there that have not
baen describead on this site? Send
me a link to an example and T'll
add it to my to-do list.

Suggest a pattern g

Latest comments

Paging (Tshai Sagi)

"the arrival of &jax technology has
introduced new possibilities
where paging is...

Information Sesking (Michial

Holsheimer)
Thx! Very useful post

Serolling Menu (Black Sauare’



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)

[1 need for a common vocabulary

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




The four collected patterns

Natural Interaction / Natural Behavior
Event Sequencing

Process Control

Mixing



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)
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Bouncing Balls (Natural Behavior)
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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
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Event Sequencing
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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)

stop process




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]
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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
(aSS|m|Iat|on) and act|V|ty iIndependence.




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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