Lecture 2:
Visual representation



Overview of the course

 Theory driven approaches to HCI

* Design of visual displays

* Goal-oriented interaction

e Designing smart systems (guest lecturer)

* Designing efficient systems

e Designing meaningful systems (guest lecturer)
* Evaluating interactive system designs

* Designing complex systems



Why talk about visual design?

Visual design questions are often where discussions about HCI start

“What colour should this be?”
“Should it be 5 pixels or 7?”
“Will this work for colour blind people?”

These conversations are a lot more complicated than they seem...



The range of visual representations

(See: “Visual representation” in “The Encyclopedia of Human Computer Interaction, 2nd Ed for a detailed narrative)
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00 i@ nook_sms_channel — -bash — 98x24
Last login: Sat Jan 18 22:38:30 on ttys@05

The default interactive shell is now zsh.
To update your account to use zsh, please run ‘chsh -s /bin/zsh'.
For more details, please visit https://support.apple.com/kb/HT208050.
[lukes—-mbp:~ lukechurch$ cd ~/GitRepos/Lark/KK-Project-2020-I0M/nook_sms_channel/
[lukes—-mbp:nook_sms_channel lukechurch$ 1ls
Pipfile pubsub_cli.py
Pipfile.lock pubsub_cli_mock.py
firebase_sync_cli.py rapidpro_sms.py
firestore_uuid_table.py rapidpro_to_firebase_msg_map.py
pagerduty_trigger.py rapidpro_to_firebase_msg_subcol.py
[lukes—mbp:nook_sms_channel lukechurch$ pipenv sync
Installing dependencies from Pipfile.lock (b5d415)..

—-e git+https://www.github.com/AfricasVoices/RapidProTools®9a656

9880c4e08df5f32ccba2e8f1b39a8104aal#egg=rapidprotools! Will try again.
< THIINRRERNNRERNERENNERNNNNNNENNEN 36/36 -

Installing initially failed dependencies..

v HENENNNNNNNNENNNNNNENNNDNEENNENN 1/1 -

To activate this project's virtualenv, run
Alternatively, run a command inside the virtualenv w1th
All dependencies are now up-to-date!
lukes—-mbp:nook_sms_channel lukechurch$ I
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NODE-AND-LINK DIAGRAMS
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Q Design: The Inner Workings
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ICONS AND SYMBOLS






VISUAL METAPHOR
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PICTURES












WAYS OF
SEEING

JOHN BERGER

Seoing comes before words. The child looks
and recognizes before it can speak.

But there is also another sense in which seeing
comos before words. It is seeing which establishes our place
in the sur ding world; we explain that world with words,
but words can never undo the fact that we are surrounded by
it. The relation between what we see and what we know is

never settied.

a4

The Surrealist pai Magritte

on this always-present gap b words and ing in
a painting calted The Koy of Dreams
The way we see things is affected by what we



Theories of visual design



Theories of visual design
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Whilst useful this is clearly insufficient given the range and
complexity of visual interaction
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Marks Shape
Orientation
Size
Texture
Saturation
Colour
Line

Geometric elements
Letter forms

Logos and icons
Picture elements
Connective elements

Symbols

Regions Alignment grids
Borders and frames
Area fills

White space

Gestalt integration

Surfaces The plane

Material object on which the marks are imposed
(paper, stone)

Mounting, orientation and display context

Display medium

Literal (visual imitation of physical features)
Mapping (quantity, relative scale)
Conventional (arbitrary)

Topological (linking)

Depictive (pictorial conventions)
Figurative (metonym, visual puns)
Connotative (professional and cultural
association)

Acquired (specialist literacies)

Containment

Separation

Framing (composition, photography)
Layering

Literal (map)

Euclidean (scale and angle)

Metrical (quantitative axes)

Juxtaposed or ordered (regions, catalogues)
Image-schematic

Embodied/situated

Mark position, identify category (shape, texture
colour)

Indicate direction (orientation, line)

Express magnitude (saturation, size, length)
Simple symbols and colour codes

Texts and symbolic calculi
Diagram elements
Branding

Visual rhetoric

Definition of regions

Identifying shared membership
Segregating or nesting multiple surface
conventions in panels

Accommodating labels, captions or legends

Typographic layouts
Graphs and charts
Relational diagrams
Visual interfaces
Secondary notations
Signs and displays



Use 1: Usability analysis

- Analyse a design using this taxonomy
(e.g. Uses connotative correspondence)

- Determine if the uses are appropriate
(e.g. do people think that blue is ‘off’ or ‘cold’?)

Cases where the visual analysis implies one connection
but the operation implies another will create substantial
usability problems
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Use 1: Usability analysis

Mapping, Categorical: Off, cold, warm, hot

Mapping, Magnitude, Colder -> Warmer
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Use 1: Usability analysis

Mapping, Categorical: Off, cold, warm, hot

.....
R

’

’

Mapping, Direction(!!!), Colder -> Warmer
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The programming analogy challenge 2022:
Luke on Fusion 360
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Autodesk Fusion 360 (Education License)
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Autodesk Fusion 360 (Education License)

[ " «v o~ P table base v1* xn N © £ @
SOLID SURFACE MESH SHEET METAL PLASTIC UTILITIES
DESIGN R UM @ l f PR P® .¢ 5 5 fi' — D -
- @R EHeSOEA P25 F D s st (2
SETUP ¥ CREATE ™ MODIFY v ASSEMBLEY  CONSTRUCT v INSPECT ¥ INSERTY  SELECT v
<« BROWSER e

PRRCN @ table base vi [U) X

-ﬁ Document Settings
i Named Views
& @@ Origin

© i, Bodies

veezsisive

> Iz

© @l Canvases
D @ [ Sketches

Colour, Conventional, Category

| SRR

<

COMMENTS e vl o Q& Q-0 BB\ Body2
e » > p m@:@@um%@@@T &

® TEXT COMMANDS



The programming analogy challenge 2022:
Alan on musical scores

This was an easy one (Sonic Pi was developed here) but ...

What PL features are not relevant to music?

What musical features suggest alternative PL approaches?

And how is music notation better/worse than PL notations?
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Recent research: Designing syntax to support the
musical phrase as a semantic unit
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J. S. Bach Chorale number 285 of the Schubert collection,
emulating layout and spacing of the Breitkopf 1990 Edition

Original typesetting by Arild Stenberg

From Sternberg (2018) Legibility of Musical Scores and Parallels with Language Reading
Unpublished PhD thesis, Cambridge Centre for Music and Science



J. S. Bach Chorale number 285
Redesigned for performance by Arild Stenberg
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Marks Shape Conventional (arbitrary) Mark position

identify category (shape)

Symbols Geometric elements Topological (linking) Texts
Letter forms Acquired (specialist literacies) Definition of regions

Connective elements

Regions Alignment grids Containment Segregating and nesting multiple
White space Separation surface conventions in panels
Accommodating labels
Surfaces Material object on which the marks Metrical (quantitative axes) Musical score

are imposed (paper)

Juxtaposed and ordered (regions)



