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oncentric Circles Maps

Highly constrained design rules

Powerful images, generate considerable interest

U[S

BERLIN

Haiigansss,

Honnigsdorf

D

tadh Spanday,

thorst

Paulsternsirafie \

Rohrdamm

Rathaus Spandau

pandau ()
5]

Ptz

Jokob-Kai
p— ©
Rulsban
Olympiastodion” o
Neu-Westend
Theodor.Heuss-Plts
Ficholsborg

Olympiastadion

Frisdrich-Wilhelm-Plt

Walther-Schrsiber-Platz

Lichterfelde West
Schlachionsee X o

Potdam S i
ndgauer State
Havptbohahof ikoplotz

Jungfornbeida ) )

wesond @D

Lehnitz

Oranienburg

@ e

Bernau-Friedansial
b schanies

Rothaus o
Reinickendort €D
= )

Karl-Bonhost
frodhiscsy ﬂ. ]

Mahlanbe
Monchmahla JP Buch
Q

Zepemick

entgental

Scharmweberstraie

Karow
Kurt-Schumacher-Platz

Blankenburg

Pankove-Heinsrsdort

Wartanberg

Q
rafle @

Leopoldpla

Amrumer Strafle

dorir Shae
Schwarizkopff. Q
pricn
Naturkunde
@D gikensiroie Orarien.
¥ burger Tor

werendorfiplat Hauptbahrhof
Tormstrate

Ballovwe

latz -
P % soiow. ¢
Srate Mockorn-
- brcks.
ool Vikdoria-
Strabe Luise-Plotz
Bayerischer
Platz  Eisonacher
Strafe

Rathous

wonobors PoradestraBe
- 3 seencbers

YorckstraBe.

Tempelhof )5

O prE—
o) 2

Prissterweg (4 Al

n-Avgusta-Strafie 4

Ulsteinstrate

Wesiphalvos Y @
Alt-Mariendorf O
[—
O

srabe
o

adonde (] Marienfelda (§
Lokt o)

D

S
Lichtorfold
sd

o
y Mahi
Lichtenrade.

Toltow Stadt Lichterfelde Ozt (§

&
Osdorfor Stral

Untergrundbahn Linien
Unlandstrati und Warschaver Srae

o Rblaben o Pankone
on Nollndortlaz und Krumme ks
e Nollondorflts und Inrsbrucke Pl
sischan Hauptbahnhof und Honow
@ s

(@) Zvischon Rothous Spanda und Rusow

Al-Mariendorf und Alt-Tegel

82 und Witenau

Zuischen Rathaus Steglitz und Osloer Strale

}Dﬂ steigebahnhof

ircles and arcs, all centred on central point

traight lines, all radiating from central point

S-Bahn Linien
Nord-Sudbahn
Zuischen Oranionburg und Wannsee

@ 2vischen Bermau und Blankerields

@D zeischen Homn

®pH

Honow

Strausberg Nord

Strausberg Sad

4 g
Louis-Lowin-Strafe Hegermitia

S sirous
Hallersdort o
hagen Nord

oftbuszar Platz

Mehrover Allee
Q

Marzahn
Hohenschanhausen XQ

Gehransee
Q" shrafie

rgor Al
o
Tierpark

o
Friedrichsfelde

L Certonberg

Storkower

798 pagdalanen-
rafo.

Y, Netdnerplatz

archimer Allee

\Q‘ ol

Brie-Sod

Ao

ihaler Chaus

dorf-Nord

o

nhagen
J
Hoppegarten
Birkenstoin

Mahisdort
Stadtbahn

Zuischen Erkn

J
Kauisdort
und Osthreuz

@) 2vischen Sirausberg Nord und Spandau
@D 2vischon Abnsilde ud po
@ 1en Wartenberg und Westkreuz

Eerverdaor Platz o bt
Ringbahn

L @ 'm Uhrzsigersinn
@D Gegen den b
Ringbahn Sod
@D zwischen Flughafen Berlin-Schér
@ zvich
D 2
Ringbahn Ost
@ 2ichon Zouthen und Birkenwerder
@D zwischen

@ 2ischon Flughafon serin:

Knigs Wosterha

chen Spindierseld und Hermannstrae

au und Waidmannslust

nefeld und Pankow
Wohiheide Erknor
ot

Friodrichshagen Rohnadort
o ot

O
Kapanick Hirschgarten Wikelmshogen @)

O spindlersold

P Obersprea

hrhof
reide

Wottkyallee

\{m oo

Zuickaver Damm
Rudowe

Flughafen Berin-Schancfold

D

Berlin Concentric Circles U- and S-Bahn network map
Maxwell J. Roberts, 10/3/2013, www.tubemapcentral.com

CONCENTRIC




Concentric Circles Maps

e Framework for Effective Design

e Simplicity: individual line trajectories should
have minimal changes of direction

e (Coherence: lines should relate to each other to
give an orderly design with good shape

e symmetry
e equidistance (grid)
e parallelism

e alignment



oncentric Circles Maps

Interesting properties
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Worse simplicity
Better coherence




Concentric Circles Maps

Roberts, Newton & Canals (2016)

e Compared concentric circles
and octolinear maps of Berlin

e N =40, within-subjects
e Planning task: twelve complex cross-city journeys

e Objective measures: Mean times to plan journeys
and estimated journey durations

e Questionnaire: maps evaluated by various criteria

e Subjective measures: Simple preferences and
aggregate statement rating task scores



Concentric Circles Maps

e Roberts, Newton & Canals (2016)
e Concentric circles map slow and unpopular

e Simplicity should take priority over coherence

Planning Time 5 2 30.9 p<0.01

Seconds

Est Journey Duration 625 62.4 p>0.05

Minutes

Aggregate Ratin
(Ragnge 1’Igto 55, midZBg) 444 337 P <0.01




The Usability Gap

Poor association between objective
versus subjective evaluations of usability

e RNC (2016): measures aligned not associated
Might lead to objectively usable maps being rejected

Journey planning times a convenient
measure but low psychological utility

Bridge usability gap by identifying usability
measures with high psychological utility

e RNC (2016): concentric circles maps make every
journey look roundabout, hard to identify efficient
ones from alternatives



The Usability Gap

Roberts (2019)

e RNC (2016) comments and data suggest
investigation of forced-journey choice task

e Slower decision times for concentric circles maps?

e Clear consensus of route preference less
frequent for concentric circles map trials?

e Usability gap is bridged?
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Forced-Journey Choice Experiment

Method

e Compared concentric circles
and octolinear maps of Berlin

e N =60, within-subjects

e Journey choice task: 24 trials, each with two
pre-determined options, range of difficulty

e Objective measures: Mean decision
times and journey selections

e Questionnaire: maps evaluated by various criteria

e Subjective measures: Simple preference and
aggregate statement rating task scores



Forced-Journey Choice Experiment

Results

e Concentric circles unpopular but not confusing

Decision Time
Seconds 0.7 9.4 p > 0.05
No Clear Consensus v, =

Maijority < 70%, No. Trials/24

Aggregate Ratin
(Rongg% ZOgto 100, mid = 690) /4.8 68.2 p<0.01




Forced-Journey Choice Experiment

Results (summary)

Route choice is a valid measure of prevarication:
ignoring map, high vs low trials differ in times, p <.05

No significant difference in decision times between
maps, concentric circles not inherently harder

Concentric circles map unpopular: significantly lower
rating scores but smaller effect than RNC (2017)

Many trials showed interesting differences
between maps in journey preference
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Forced-Journey Choice Experiment

e Results (summary)

e Many trials showed interesting differences
between maps in journey preference
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Discussion and Conclusions

e Route choice amongst competing options is not
inherently difficult for concentric circles maps

e Goes against prediction made on basis
of subject reports in RNC (2017)

e Concentric circles maps unpopular but
less so compared with RNC (2017)

e Journey planning (plus journey choice)
= time decrement and strong unpopularity

e Journey choice only
= no time decrement and mild unpopularity



Discussion and Conclusions

e Difficulty with concentric circles maps is is assembling
journeys owing to complexity of line trajectories:

e Either, assembling journeys is difficult,
extra planning time needed

e Or, journeys assembled easily but lack plausibility
prompts search for alternatives, adds planning time

e Leads to adifferent emphasisin use

e Octolinear maps:
journey planning = search for a good option

e Concentric circles maps:
journey planning = search for the least bad option



