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— Scott McCloud, Understanding Comics (1993)




“Perhaps the greatest advantage of electronic documents over
paper ones is their ability to handle many more graphic elements.
By combining a variety of media, electronic books can provide not
only static images, but also dynamics (e.g., computer animations
and computer-controlled video sequences), interactivity (e.g.,
ability to move objects, change and edit objects, and change states),
and sound (e.g., computer-generated or audio disk recordings).
These features all help in creating better audiovisualization.”

— Nicole Yankelovich, Norm Meyrowitz, and Andy van Dam.
"Reading and Writing the Electronic Book” (1985)



But when does multlmedla actually help7

from CLRS

“While static visualizations can provide people with the essence of how something looks, is laid
out, or is constituted, animation appears better able to explain a dynamic, evolving process.”

Byrne et al. “Evaluating animations as student aids in learning computer algorithms” 1999



https://www.youtube.com/
shorts/scZSaFIX670



Diagrams have existed for thousands of years
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Directions to a brothel in Ephesus, Greece (Ist c. CE) Domenico Nani Mirabelli, Polyanthea (1503)



How far could you go back and have
someone recognize an arrow?
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Bernard deBélidor’s Hydraulic

Architecture (1737) contains one of

the first documented arrows o
representing direction .., |

)4

Robert Finkel. “History of the Arrow” 2015



The arrow-as-pointer is a recent invention
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» Arrows didn't lose their
fletchings until the late 1800s

» Arrows were introduced to
mathematics by David Hilbert
in 1922 to denote implication
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Diagrams in scientific literature
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To help our readers to get a quick
overview of research we publish, we
started making visual abstracts...

— BM]

Visual Abstracts are eye-catching,
graphical summaries of your
research. Because they combine
image and text, they are easy to
read and very effective at engaging
your audience, especially on social
media channels. Think of a Visual
Abstract as the business card for
your research!

— Springer Nature
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The modern diagram takes many forms!
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Exercise: build a theory of HCI diagrams

+ Goal: analyze the common

structure of these diagrams

- Clusters: which charts are related in form
or function?

- Components: what are common
elements across the charts?

- Efficacy: pick one chart you think is
especially effective, and one ineffective

. : : https://cel.cs.brown.edu
Format: 5 min on your own, 5 eaeio1377-F26

min in small groups, 5 min /slides
discussion /12 Multimedia_I_Exercise.pdf
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Takahira et al. “InSituTale: Enhancing Augmented Data S’E)?ytelling with Physical Objects” 2025
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Cohen and Chugh. “Ragged Blocks: Rendering Structured Text with Style” 2025

Lee et al. “3D Sketching + 2D Generative Al for Car Exterior Design” 2025



Annotated screenshots
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— Data Source & Collection Method
The data has been aggregated from a variety of sources, including productivity tracking tools, wearable health devices, and employee self-report surveys.




Structured + annotated example gallery
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Video comics

Local Pose Estimation Global Translation Estimation

1

Zhang et al. “BaroPoser: Real-time Human Motion Tracking from IMUs and Barometers in Everyday Devices” 2025




o Developer asks a reachability question

Q: How does the ModalManager prevent scrolling?

TS ModalManager.ts

206
249

251

252
253
254

255
256

Yan et al. “Answering Developer
Questions with Annotated Agent-
Discovered Program Traces” 2025

export class ModalManager {
mount(modal: Modal, props:

const containerInfo = this.

containers[containerIndex];

}

if (!containerInfo.restore) {

}

containerInfo.restore =
handleContainer(containerInfo,
props);

add ()

props

Conceptual comics

9 Al agent explores code

ModalManager

mount () remove ()

handleContainer()

Before the Journey

B

Rabbit

Choose the theme and
the character

9 Agent answers questions with traces

Answer

It prevents scrolling by using the handleContainer ...

Descriptive tour of code
The code sets scrollContainer.style.overflow
to hidden to lock scrolling ... B‘ M walk me here|

Replayable Walkthrough

| started here ...
export class ModalManger {

| decided to look for more info about mount
mount (modal: Modal, props:

A 2

During the Journey

aiiiffie (Storytelling)

SCENIC: What other
things can the lotus
leaves in West Lake turn
into?

Child: Hmm...~ |

Child: Umbrella!

2 Location-based storytelling
& Interactive conversation

Chen et al. “SCENIC: A Location-based
System to Foster Cognitive Development
in Children During Car Rides” 2025

After the Journey

SCENIC: On this
Jjourney, we explored
S locations, and you
Shared your ideas on
: =) 3 creativity-related
oem 4 questions,...

Journey Gallery

Journey review and
journey gallery




System architecture
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System architecture?
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Zhao et al. “Knoll: Creating a Knowledge Ecosystem for Large Language Models” 2025



Visual metaphor

GULF OF
'g “ SPECIFICATION
e User intentis hard to

communicate

USER e Prompts need to be {Q (,C)
detailed and data-
GULF OF

7 specific

OOcqun
COMPREHENSION £ ‘
e Limited bandwidth LLM PIPELINE
for users to do /
sensemaking
e Errors and outliers GULF OF
GENERALIZATION

not obvious at scale
e LLM behavior varies

across documents
e Requires fine-grained
decomposition

I

In-Situ User Notes

Docs & Outputs

discgfnfort_level symptoms

condition

Prompt Refinement
4 Suggested Modifications for Prompt

-

Operation Decomposition

Operation Too Complex!
Consider decomposing extract_discomfort because...

https://dl.acm.org /doi/abs/10.1145/3746059.3747625



Visual abstraction & zoom

A) Conventional practice with guitar tabs B) GuitarPie uses guitar audio as input
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Heyen et al. “GuitarPie: Using the Fretboard of an Electric Guitar for Audio-Based Pie Menu Interaction” 2025



Diagrams are about the effective
use of space




. The first weight is suspended from the leftend o Set W1 =1

ot arope over Pulley A e What is affected by W1?
. The right end of this rope is attached to, and o [S1] Left end of rope over PA

partially supports, the second weight. e What i PA attached to?

. Pulley A is suspended from the left end of a o [ST — S2] “this rope” = PA, so W2

rope that runs over Pulley B, and under Pulley C.
* [S2 — S3| PA suspended over PB

. Pulley B is suspended from the ceiling. under PC

. The right end of the rope that runs under Pulley *® What is PC attached to?
C is attached to the ceiling. ¢ [S3 — S4] irrelvant

. Pulley Cis attached to the second weight, * [S4 — S5] PC supported by ceiling
supporting it jointly with the right end of the

first rope e What is PA attached to again?

Find the ratio of the second to the first weight, if the system is in equilibrium.



* Set Wi=1

e What is affected by W1?

* [W1 — PA] W1 goes over PA
¢ [PA = WI] to W2

e [PA — B| and connected to B

{ X X J

Find the ratio of the second to the first weight, if the system is in equilibrium.



Diagrams can efficiently encode relational
information in space

+ Sentential representation requires linear search to discover facts

7«

- “A points to B”, “B points to C”, “A points to C” what does A point to?

- Diagrammatic representation supports efficient lookups keyed

to one element of a relation

- “Everything that points to A’ or “everything A points to” are simple perceptual tasks
of following lines

Larkin and Simon. “Why a Diagram is (Sometimes) Worth Ten Thousand Words” 1987



Diagrams are about visual
abstraction
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Scott McCloud. Understanding Comics. 1993
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BECOME VERY REAL/S77C, NOT ONLY TO SHOW US wAaYs COMICS IN




Scott McCloud. Understanding Comics. 1993

IN JAPANESE COMICS, THE SWORD MIGHT NoW IN THIS AND IN O7HER
BECOME VERY REAL/S7T7C, NOT ONLY TO SHOW US WAYS, COMICS IN

BUT

SUPPOSE THE DETAILS, BUT TO MAKE US AWARE OF THE JAPAN HAVE EVOLVED
NOTICE SOME SWORD AS AN OE/ECT, SOMETHING WITH WE/GHT VERY DIFFERENTLY
M)’WZ-‘I/OI/S TEXTURE AND PHYSICAL COMPLEXITY FROM THOSE IN THE WEST.

WKR/7ING CARVED

ON THE SWORD'S

WE'LL RETURN
TO THESE DIFFERENCES

SEVERAL TIMES
DURING THIS BOOK.
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/\ WARNING - ADVERTENCIA

AUTORIDAD DE ENERGIA ELECTRICA

AN
VOLAR CHIRINGAS g
PROXIMO A LINEAS

ELECTRICAS ES PELIGROSO

via Wogalter and Mayhorn, “Warning Design” in Information Design (2017)



Realism risks incorrect interpretation of details

/\ WARNING - ADVERTENCIA

AUTORIDAD DE ENERGIA ELECTRICA

VOLAR CHIRINGAS

AN
PROXIMO A LINEAS " '

ELECTRICAS ES PELIGROSO

via Wogalter and Mayhorn, “Warning Design” in Information Design (2017)
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/\ WARNING - ADVERTENCIA

AUTORIDAD DE ENERGIA ELECTRICA

VOLAR CHIRINGAS "
PROXIMO A LINEAS /S5 _
ELECTRICAS ES PEI.IGROS

via Nano Banana 2



Appropriate level of abstraction depends on context

B) GuitarPie uses guitar audio as input B) GuitarPie uses guitar audio as input

It | et — 4y |
=-_ =m === = = _sEsE=E ==

/.\
P o 0 0 5
- Mapping frets o @ o -© ©- Mapping frets _g 3 3 ? o-
to menu items 00 to menu items 00

Heyen et al. “GuitarPie: Using the Fretboard of an Electric Guitar for Audio-Based Pie Menu Interaction” 2025



Diagrams are about functional
distortion



Map of the London
Underground, 1931

via WardMaps
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Harry Beck’s
“octolinear”
map, 1933

“If you’re going underground,
why do you need to bother
about geography? It’s not so
important. Connections are

the thing.”
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Roberts’ principles for
effective schematic maps

1: geographical reality 2: Henry Beck’s 1933

configuration
Simplicity: Coherence: Harmony: Balance: Topographicity:
Individual Map consists of  Map is aesthetically Stations are even Map is not too
trajectories are regular, identifiable pleasing to the eye acrossthemap  heavily distorted wrt
easy to follow shapes geography
3: poor simplicity 4: poor coherence 9. poor harmony 6: poor balance 7. poor topographicity

Roberts et al. “Preference versus performance: Investigating the dissociation between objective measures and subjective ratings of usability for schematic metro maps and intuitive theories of design” 2016



Rapid Transit & -
Frequent Bus Routes wERoR?

TUFTS &

LOWELL LINE m

OAK GROVE

HAVERHILL LINE

NEWBURYPORT/
ROCKPORT LINE

/- LINDEN SQ )’a Lynn

WONDER/LAND a4 )

110

& West
Medford

Malden Center &
ARLINGTON

HEIGHTS Ball Sq

L RL JORy)

Everett Sq WOODLAWN

Wellington

111 Revere Center/ AYa Revere

Magoun Sq & Beach

: : () Beachmont
v’éo & & @  Davis Gilman Sq @ . & Box District
& & < Sullivan Sq
& N F East Somerville 109 _ M Eastern Ave £ ¥ @& Suffolk Downs
n r | Community :
FITCHBURG LINE / College & | P . .
73L Porter & s (¥ 1 Orient Heights

77

" CEOC

(71 " -73 UNION SQ @
WATERTOWN SQ / \
1

Lechmere & (Y @ Wood Island

Science Park/
WATERTOWN YARDL r 66 ® West End &
57 Union Sq (Allston) &
Harvard Ave l\ 57 Central & :
. - FRAMINGHAM/WORCESTERLINE 4B BN s B
;&\@. C;@. Griggs St Packard’s Corner ondal) BOWDOIN
s@(\ ,b(\é\(\ Allston St Babcock St MIT @
W ¥ &) Gov't
& Warren St Amory St Charles/ Wy Center & 1 @ AIRPORT
¢ Washington St BU Central MGH & Long "~ . 2y TERMINALS
Sutherland Rd Kent St N Park . __ Alport A
O - Ferry

: : Chiswick R S > 2\ : o

Chestnut Hill Ave \ o By 44 Airport

South St Downtown Q\°° P
. ACrossing & & & o,
BOSTON - d F LI Vedn
COLLEGE @ ’ & X /4 S & Y
N\ o ) S5 &° oF @\Y\ &2 . .
@ Washington Sq N o > T D C S —— . .
N EHENHEHED o \\\ ‘\\
Tappan St €5 . . e -
N @ Chinatown - oo o,
DeanRd 4 =0T TTEELY 86 aumohonve™ (A e GV . e SL2 N \o*(‘\“s,,
® Englewood Ave N 7 8 Tufts Medical Cir DESIGN %,
CENTER e s
CLEVELAND J @ Herald St “y
CIRCLE @& o
L GL (C/ Newton Centre Brigham Circle | st Berkeley ™ @ Broadway .
Newton Highlands & Fenwood Rd Mass. (@ Union Park St
Mission Park

Eliot

U & Newton St

1 i & Worcester Sq ™ Newmarket ad & Andrew
ol @ Mass. Ave

Waban Back of the Hill
HEATH ST

Boston MBTA P
map, 2026 1

& NEEDHAM HEIGHTS

66

o \
Roxburyré!

Cros/sin’g /<

Jackson Sg'&

M Lenox St © 1

Stony Brool\(\

/4 15\2 5 5 d A JFK/UMass
‘2&66 @ Melnea Cass Blvd
=20 @ NUBIAN
23 15
28

Uphams @&

Corner
& Needham Center

22
A Green St Grove Hall

23

Franklin Park Zoo & Four Corners/&
& Needham Junction

- Geneva
Roswgaglg 2 A FOREST HILLS Talbot Ave & [ 12 Savin Hill o & North Quincy
NEEDHAM LINE 28 '
| || L ED | . L] @A Fields Corner
& Hersey & West Roxbury & Highland & Bellevue 31

& Wollaston
Codman Sq 22 [ 1 & Shawmut o

23
\° @ ASHMONT @ Quincy Center
A

Blue Hill Ave &
32

Il 2 Hyde Park .
Cleary 80) [ ] & Cedar Grove ™ @ Quincy Adams
32 . e 6 o o ® GREENBUSH LINE
& &
\\'0
& Readville

=O) @ BRAINTREE

KINGSTON LINE

(Wolcott Sq)
FRANKLIN/ ¢ 1 PROVIDENCE/
FOXBORO LINE STOUGHTON LINE

FALL RIVER/
NEW BEDFORD LINE

Not to scale



| 2 3 4 5 [ 7 8 9
2= Watford Junction (&) Towards Towards
i St Albans City and Luton Alrport Parkway Welwyn Garden City
3N
. Watford High Street | @) Cheshunt ==
Chesham (& - Epping __
A Chalfont & ) Cockfosters () Theydon Bois_ g
Lati ) Elstree & Borehamwood
atimer == Bush X New (2 Theobalds Grove
[ m watrors e« Q High Barnet (£) Barnet Ostcwood Enfield Town () Debden ¢
a Loughton
Amersham = P!y Turkey Street 4
crort . Carpenders Park (&) EERTCREA i Oskieigh Southgate « Bush HILL Park lﬂj
orleywoo N .
Croxtey Edgware MILHAL Sroscway Woodside Park (&) Park T Southbury (@) cningrora
Rickmansworth Hatch End West Finchley (&) Buckhurst HIL(3)
D/ Edmonton Green
Moor Park Burnt Oak 5 S— Bounds Green « @
%\ \ southgate
2= West Rulslip Headstone Lane (@) stanmore MILL HILL East (g = Sltver Street Roding
0 Northwood Wood Green « .@i, JHIghams Park Valley Grange HIlL snermela/_\
Ruislip Manor Northwood Hills 2 Harrow & /3 A (&) white Hart Lane )
A4 mungoon - up | Voamow & 3) Canons Park Hendon Central i e Tumpike |
leo'm S —) * Eastcote I East Fineh | Bruce Grove Woodford ( | Halnault
o Aita A Queensbury Hendon Brent Cross astFinchiey
— c — Harringay south Tottanhem * Wood Street Fairiop
ners ghga rouc Green Lanes a
R ane ) [2) Kingsbury 1) Golders Green 2 (&) =5 South Woodford
Gn:gsup 1§ — = : Blackhorse ou l Harold Wood,
ardens (
e Brent Cwl'?;: Ié/l Hampstead Archway () Y/ Manor House == Seven _ Road Barkingside
B @ —_e Horow Y @ Upper Holloway Sisters I8 Walthamstow Gidea Park _
) Reading 2= South Harrow on-the-Hill  South Kenton = N\ Cantral Snaresbrook () Newbury *=
-the- Neasden (A Tottenham Redbrid Park Romford
Ruistp o) * Cricklewood Tummell Park Q Staratord bt o Hale & ge j -
L south Harrow North Wembley « Dollis HIl [7e)
Twyford == 1| Kentish Pl ; ;g‘&bi"v Walthamstow'™ N Wanstead  Gants HIL Cnagwe ‘;‘1
H rsena y eyton e’
Northolt « = Wembley Central (o) Willesden Green West i e Ol Queen’s Road Midland Road ( Emerson
o et Heat .lr(entlsn Hou%m Stoke Newington Leytonstone Leytonstone _ Parkf
Py Stonebridge Park Thamestink o) = own High Road
et ) &dbury Harlesden - - o Qledo&ln stJames = O--
) Kensal  Brondesbury West Betsize Park Camden 3 Highbury & Dalston Rectory Road Street
Willesden Junction Rise Park Hampstead g Road Islington =
Taphcd 7 - 7 Chalk Farm I3 7) Clapton strecoro seven
- — i
) Sudbury Town R Caledonian Intemational Kings ) Upminster
— Camden Town ( J Road & +
Kensal Green Bamsbu
: South Hampstead y
@ Burnham Greenford Homerton B
- Momington £y ‘, Woodgrange Upminster
. Kitburn Finchley ) Park
\perton High Road Crescent x &/ & ~ Bridge
Queen's Park g Ro () swiss Cottage KIng's Cross London Hackney Hackney
) 2= Euston . & St Pancras Flelds Central Wick Hornchurch
(&) stough = Kitburn Park Edgware Road =% Marylebone StJohn's Woed , /‘ International Hoxton &) cambriage d
Malda Vale A Baker Street & & Heom/ Elm Park
Warwick 0/ Angel
C r@, Langley Avenue Edgware Road Eust / = Street Sh°red"xhé Bethnal Pudd| pagennam Fast
gwa Great Portland on u
Hanger Lane - T hor square ’ _— . High Street Green ) L:#e
oya a arren 552
Paddington =% &) Liverpool Bethnal
Acton //\\ Regent's Street Square
s Y Park 6/ Street x| Green Mite
estho! Good Tottenham Y,
w urne Bond street | Court M
N West Park
@) prayton Street Road o . .
Ladbroke Grove k- Bayswater /é 3 r ‘Aldgate || Whitechapet Plalstow Upton East Barking Barking
Sl East ark Ham X
- Latimer Road Marite Arcth & Riverside
Hayes & - ai rc Oxrord Circus — Holom { ] ‘ a
Hanwell .\
\ il P a East  Wnite Shepherd's Nottin s j\ Bank e~
(/-'85 é):@):‘@):‘ O Acton City ush HIlL G: Lancaster Lelcester
Southall West = i Gate Square \
Ealing North § Hollmd Queensway =)
x ! ! Monument Tower Tower
Acton Central (&) Acton  Wood Lane [g) L) iy Gateway shadwell
Shepherd's , High Street * Fanchurch = 3 *,
Bush Market Kensington < w3 Kensington &
South Acton (&) Goldhawk Road “’W’“P';’ T H Knightsbridge - Wapping » Limehouse canning \
) Earons . Gloucester Q) = - bl Custom House
D Hammersmith Court . Road S T ' ) River Thames . D
Victor 1
S 3 " cto(_z ) Westminster 6 / London Bridge
v v & - "l U m —) ; * Rotherhithe = . —— Z
Tumham Stamford Ravenscourt West arl's south oane anary Wha - &
Boston Manor, Green+ Brook Park Kensington Court Kensington Square Barmondsey o R (=) /” g [2) Prince Regent
3 == West / {—\ camda‘" ‘. ///// Wt
,- (@ Ostertey Brompton | S Water O LN © o sitvertown 2
& North  IFS Cloud () Royal Albert
== Waterloo
“Hounslow East Greenwich Greenwich
Hounslow Central Gunnersbury Surrey Quays Heron Quays(e Peninsula Pontoon £) seckton Park
Southwark
Hounslow Fultham Broadway - Watertoo East Borough South Quay |
west }
Heathrow Imperial Pimlico 4 Lambeth A Cyprus
Parsons Green Crossharbour London
e Hatton Cross Whart Nerth vt City Alrport
= Putney Bridge ,-'s‘o ' Mudchute @ Gallions Reach
@
= River Thames Kl
‘@ @ Yy = Queens _ Istand Gardens{, Georgeng Beckton
Richmond == Rast Putney - 0.0 Road Peckham = || 1@
Battersea Nine H Elephant & Castle % New || " New .
Power Elms Kennington ES Cégguif C*m“ - +
southfields (2 Station Vauxhall == ’ @ 2 Peckham Rye LN le ! Westcombe P ===2fZ) Woolwich
[ o) = , =
- ¢ \ DRI ( @)@y AbD slade Aol
i Heathrow  Heathrow Mambladon Fark @) &) o sonétion % ) Brockiey (&) Mai}mu @ cnkgl)ton @) Wood 2 o, o ° = = ’
Clapham Wandsworth Road Oval > Gl ich 2 x Pl N
Temminn 5 Terminat 4 S Denmark Hill Honor Oak Park | ) Creenwic umstasd™(Q) @ o..-%) a
== wimbledon x Clapham High street { ) { J Stockwell - Ly
% : Forest HILL (&) ~) Deptford Bridge Beckenham ES Bromley x St Mary
' Clapham North (] - AL HitL Shortlands South Bickley Cray Swanley
Sydenham (&) Bl (&) @) @& O &) @&
x 5 ¥) Elverson Road O ) & = =
(&) Herne HIlL %= Ravensbourne )
Clapham @ Penge West Petts Wood se":mncar::
Commeon Brixton v) Lewisham ==
Bundonald o
Clapham South Tulse HILL == &) Anerley }
o~ o
Key to symbols ——— — @ @)~ vetungnam ~
Chase Road Balham = p Norwood Junction 2= Crofton  Catford Harrington Birkbeck Avenue Beckenham Beckenham
O Interchange stations Merton Tosting Bec (@) streatham 2 = Crystal Palace ( Park = Road -~ Road Road Junction —
Park - = &)
Internal interchange
% g coluer: TOOUH! bmdway Elmers End 3= °"P‘“§t°“
O-"O Less than I0 minutes walk between stations south \ %= West Cr: I
Merton \ Tooting P ‘6» /™ Woodside
@ step-free access from street to train | @) @ Mitcham Eastrields / = ()
= \ v X
[ south wimbledon i /= Blackhorse Lane
Step-free access from street to platform Morden N e, 7 centrate Wellesle
@) P South N\ ", Reeves Comer e \ et
== National Rail interchange st Helle \\ ’a.. \ c,wdon* sandilands Addiscombe
eller ~ ) i . e n -
A Airport — O o 66 O« . © o
= Morden Pnlpps nelgrave Mitcham Mitcham uoolngwn Therapla Ampere Waddon Wandle Church George '] Lebanon TR AN SPORT
F {@) Less than I0 minutes walk to River services interchange Morden Road Bridge walk Junction Lane Marsh  Park Street Street & Road F
< More than 10 minutes walk to River services interchange Sutton
® common 8 racxoricge UNDERGROUND
=iy Victoria Coach Station . = )
@) @ (&) (&) O‘wuth Croydon = Addington Vittage &)
E
@ 1Fs Cloud Cable Car st suttoncarshaton Coutsdonsouth  purley EVERY JOURNEY MATTERS
Outside fare zones, Oyster not valid Towards RSV
Moor Park  Station in both fare zones Ratanck AN New Addington
@ Transport for London Correct at time of going to print, December 2025 TfL 0544.12.25
| 2 3 4 5 6 7 8 9



Nort‘hwo;d

Beckenham Road

Southgate Park Green
Headstone Lane )) Wood
Nerthwood Colindale Ecmay S At Gresn Silver Loughton
Hills e Street
\h}l-‘ea;l?::ogr‘\e - o Alexandra
Pinner = —— // Palace White
ast Finchley V/4 Chingford
a b Hendon Central Hornsey Hart Lane g Buc:m:rst
North Harrow ueensbury
// Bruce
Harrow- Brent Cross Highgate /‘  4 Harringay Tquan:elke Grove His::kms
on-the- % Crouch
HEL Kingsbury Hill / Chigwell
West gwe
Harrow N°"';::_‘:|Ck Kenton y . Brenit Choss Golders Green Archway Tottenham
gy = Harringa Hale Wood
South r 4 Wyt Gree% 4 Street Grange Hill
Kenton Preston | Wembley Lanes
Eastcote Road Y Park Cricklewood HimEE eal Upper Holloway Finsbury / SS_e;/en _—
' Gospel Tufnell Park // o jILers he: ainault
Ruislip RaL);rr:neers West Oak il A > ta:i.Lf ’ Blaﬁkhgrse Woodford
. // anor ca Fairlop
Manor South \) Hampstead Hampstt:ad Kentish Town Arsenal / House South Walthamstow
Harrow Finchl ea e PR Tottenham Central Snaresbrook
North et e | e ——— Stoke b AT
Sudbury M ebisy ng;eesg‘en A\ ?:::gdnﬁ e ~ Kentish i HoRllo\:any Newington WagL\::\;:ow Wanstead Redbrid Glflfl‘.{s Nel;”bl‘:fy Barkingside
Hill . Town ._Roa anstea edoridge ar
Wembley B \ % i West ; Sts tJraer::tes. Road
Ruislip Sudbury  Central % e ' ) Park Caledonian Leyton
Vi i Finchley Eavcn Road Midland Leytonstone
West St°';§br;'('dse Bron';.ieibury % Road Chalk C%om::“ Road ' gal%dgnlan Road
Ruisli ar a oa Rectory —
uislip Ruislip Farm N Barnsbury Road - L' e
Gardens ¢ .\ Harlesden Kensal Rise // apton E'); ﬁ"RS °ge
Ickenham Ruislip Alperton Swiss Drayton i
Willesden ), Cottage Mgrnlngton pay,-tk Stratford Leyton
Northolt Junction rescent Highbury & International
Greenford South Islington Canonbury Dalston  Hackney "(‘:“k"e{ Hackney
Hillingdon Perivale o Hampstead o Stwlohg s ng:l.and Downs entra Homfrton W.Ick Stratford Wanstead e
Lane Sl A\ S Maryland "o liford Good Romford Wood £
Kilburn Regent's Pc?r;t:r: d Euston Dalston Junction arylan ord Goodmayes ood Shen. ield
High Road Par Street London Fields - \ \ - - T - . 1
Park Queen's . Hargmnten Forest \\ Manor i«laven Cr':‘ad:/ﬁll %I:iia Brentwood
Uxbridge R b L Park Essex Pudding Gate Park ngs .
Oya Y Road Cambridge Mill Lane Stratford € Park
Kilburn Park Euston Square L e Heath 1\ High Street merson Par
Marylebone 4 Vg/tarrar:tn AN Angel Old all’\or:'%ditch —— Woodgrange Park
Warwick Ed AN Church - Plaistow  Park Ham Dagenham Elm Upminster
West A Tanti gware Street 3 Upney Heathway Park Bridge
Acton Road \\ Liverpool
TO N°fth Latimer Ladbroke // Westbourne Royal Russell Street . - Bk
MAIDENHEAD Ealing Road Grove Park Oak  Paddington Edgware Square : == Stepney Green Mile Bow  Bromley | est arking  Becontree Dagenham  Hornchurch Upminster
West West Road . Barbican Moorgate End Road -by-Bow | || Ham E
&READING Langley Drayton Southall Ealing @ " 2 -
a A n n 'f £ Goodge Farrlngdon . L, gevgns 1',
Sl.o'ugh Iver Hay-es & Hanwell Ealing Acton White City Street 1 2 B -
Harlington Broadway Main Whitechapel w b tar Lane
Line o \\ il
Wood \\ Langdon i
Acton Lane NS g & ‘ ChaLr;%eery | Paslﬁ's it )’1 R?ark":
o ' Hill Gate & ) ¢ | d verside
Ealing Central Shepherd's | :
Common Bush Market ALt AlL [!
Heathrow ) Bond T Oxford Tottenham Holbo! gate o i
Terminals o Goldf&awlé Shephg[gﬁ Hg‘i’fi‘d Gusenswey Larécaatseter M;:z&e Street | Circus (éourt S City Bank AlEdag:tte o Saints i C%:nlrr:g
o y 5 oplar wi
i 2&3 AC‘;OI‘I 2 oa K(e)rtsington :2:5:; 3:; :: oad /] Thamestink . Limerouse P BLa-ckwall ; Beckton
g Hatton Hounslow Act. Barons ympia /i : 4 w L A Galliens
Terminal 5 Cross Central  Osterley Northfields Tg:: Fiarnroererniet Court Knightsbridge M'_iagj;c;n %2?2:: T:{\:{f’r Shadwell Westferry W E_deé VF,‘ Reach
" 5 gg:/g:; L I Inslsat ‘y}[ Royal Custom Prince Royal
Hour;jvlov: Hoténstow Bﬁston éot:rt\h I / e e GTower Wapping Quay i Victoria House Regent Albert Cyprus
s aa al e Chiswick Turnham Stamford Ravenscourt West Earl's Gloucester South Hé‘éﬁ: earrk Leicester (( ateway I R A A =
Flaathrats Park Green Brook Park Kensington Court Road Kensington Craas Square London 1} Beckton
Terminal 4 Park ,-".‘.“ Plégadllly Cé\:;isgg Bridge Rotherhithe Canary Wharf :‘,v"‘, Lt \Sf,l/lsitrtown Park
West ircus L “
Brompton s r ~°——+A~~ﬁ— = —
st Bermondsey Canada Water North Pontoon London  Kin
Gunnersbury Bf::}:j:vrgy Sq?.:aar:ee Embankment Heron Quays  Groenwich Drck ACIty Gior gge v
S South Quay irport
% sz Parsons Green Crossharbott
oY Putney Bridge Victoria " Westminster 7 4 N\
Richmond Jar?ite-s's it Waterloo < LaNrr;t:te;h\Qi\ Surrey Quays Mudchute
Park v \\ Island Gardens
Pimlico /) TO GRAVESEND,
Battersth \ y 4 Chiwans Woolwich STROOD &
| Power Station @
mperial . 7, Road Cutty Sark RAINHAM
East Wharf Nine o] Peckham
Putne -~ Elephant & u a ] w “ u a
= X Vauxhall nShirfiton s Castle Deptford Greenwich P:iaﬁe Wes;cokmbe Charlton Woolwich Plumstead Abbey élade Dartford
= ,/',5""1,\ CNew Deptford Bridge : o QLIS Lz reen
O\ ross
Clapham 7~ Peckham 77 New C EL Road
LONDON UNDERGROUND g et
\ Lewisham
Brockley
Bakerloo Central Circle District Hammersmith Stockwell \\ B
Line Line Line Line & City Line Southfields Wanl{js“éorth Hill "\ Crofton Park
oa \\ \4
Loughborough | e Honor N\
Clapham Junction )\_—— Oak Park b'\\v» Catford
Jubilee Metropolitan Northern Piccadilly Victoria Waterloo North Bitciis et N
Line Line Line Line Line & City Line Forest Hill "\ Bellingham
R Clapham ‘-x‘.
Wimbledon Park S’:rE:t Clapham Commeon \ (( \<\~l\ Beckenham Hill
Clapham South \‘1-, Herne Hill Sydenham \\
LONDON OVERGROUND
Balham \ Beckenham
1L Tulse Hill Crystal Jinction Shortlands
Liberty Lioness Mildmay Suffragette Weaver Windrush Wimbledon Haydons \ Palace
Line Line Line Line Line Line < Road Tooting Bec \\

\ Swanley
Avenue Road "\ Bromley South ,
= \\ Birkbeck VN
e \ Elmers // < 3N
Dumignald e — Tooting Broadway \r Siesthem End "\ Bickley - x‘t‘&' N\
——ael___ —\ Harrington \ /4 s AN
Wimbledon wls%‘{ﬂ:’ T\ Anerley Road \ ;f:/"/ N
Chase mbledon Colliers Tooting || Mitcham Orpington
HLRE Wood ||, Eastfields
Park \! Norwood Arena
\\ Junction
Crossrail Croydon Docklands Great Northern || Thameslink M;;gg“ \\ Woodside
Elizabeth Line Tramlink Light Railway City Line \\ Services /

// \\ Therapla
e A e £ Morden ! Beddington Lane

Tuse MAP CENTRAL

Blackhorse Lane www.tubemapcentral.com
Addiecarnha /\\ Addlngtcn Vluage P




Diagrams are about finding the
right visual metaphor



Containment

/\\ m ®
O—&—©—6 S needs to transmit to E.
@ AN ) l@ . .
—&—® 1. S and F communicate with

each other six times a second.
...] Along which pathway will
the message arrive first?

2. S and F are part of the same
system, and six times as
secure. |...| Which pathway is
ol the most secure?

Distance

@ Tversky et al. “Visualizing thought: Mapping category and continuum” 2011



Best representation depends on problem format

proportion correct
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Tversky et al. “Visualizing thought: Mapping category and continuum” 2011



Containment ~ Thickness Distance

©
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“‘communicate “part of the
more often” same system’

Congruence: “The structure and content of the external representation should
correspond to the desired structure and content of the internal representation.”



