
DYNAM

Abstrac
and lon
use of 
decision
The sys
problem

Keywo

 

1 Intro

The assessm
strategies are
systems invo
disciplines a
various sourc
a decision 
difficulties d
and, overall, 
2011). The 
generates a c
framework in
the available 

In the last
technologies 
decision pro
users do not 
do not comp
research here
some hitches
Tool (InViTo
based on M
Grasshopper
techniques t
would show
visualization
participated 
through the 
involved ac
discussion. 

2 Meth

InViTo has 
diverse purp
would like to
the Analyti
technique (Sa

The ANP is 
generate a

MIC MAP

SiTI 

ct. The resea
g term spatial
dynamic map
n processes a
stem has been
ms and enablin

rds. geovisua

duction 

ment and d
e a process w
olving many 
and a large a
ces. Applicati
process enc

due to the diffe
different lang
combination

complex prob
n order to allo
 data, know-h

t two deca
have been 

cesses, but to
follow the sa
letely fit deci
e presented d
s by the use 
o), a customiz

McNeel’s Rhi
. This study

to support sp
w the con

n and real-ti
design and 
creation of 

ctors and a 

hods 

been used i
poses and at v
o introduce its
ic Network 
aaty 2001, 20

a multi-crite
a network 

PS FOR S

I - Higher Ins

rch here desc
l questions. It 
ps. Through th
are led to eva
n used in diffe
ng discussions

alization, dyna

ecision-makin
which has to
actors comin

amount of d
ions in the rea
counters a h
ferences in kno
guages (Andr
n of such d
blem which as
ow actors to m
how and inform

des, differen
realized to

oo many time
ame goals so t
sion-making r

describes an e
of an Interact
zed method f
inoceros and 
y aims to u

patial decision
ntribution th
ime interactio

decision m
a common 
shared basis

in different a
various scale.
s application t

Process (A
05).  

eria analysis t
among di

SUPPOR

Elena Mas
stitute on Ter

cribed aims at
proposes a m

he visual loca
aluate method
rent case stud
s.  

mic interactive

ng of long-t
o act in uncer
ng from diffe
ata coming f

al world show
huge amount
owledge, inter
ienko et al. 2
dissimilar wo
sks for an ov

merge and shar
mation. 

nt methods 
 support sp

es developers 
that analysis t
requirements.
ffort to overc
tive Visualiza

for managing 
its free plu

use visualiza
n processes. 
at spatial 
on can give

making proce
grammar am

s for genera

applications, 
 In this case,
o visually sup

ANP) assessm

technique use
ifferent clu

RTING SP

sala, Stefa
rritorial Syste

t supporting d
method for sha
alization of co
ds and objectiv
dies showing 

e maps, spatia

term 
rtain 
erent 
from 

w that 
t of 
rests 

2007, 
orlds 

verall 
re all 

and 
patial 

and 
tools 
The 

come 
ation 
data 

ug-in 
ation 
This 
data 

e to 
esses 
mong 
ating 

with 
, we 

pport 
ment 

ed to 
sters 

(env
tran
soci
amo
com
mea
rank

InV
cou
acto
AN
abo
InV
ben
guid
con
the 
the 
area
amo
plan
by p
that
curs
ben

Figu
loca
area

PATIAL D

ano Pensa
ems for Innov

decision makin
aring informati
osts and bene
ves for a lot o
its effectivene

al decision sup

vironment, 
nsport, etc.) 
ial disease, h
ount of alt

mparison surv
asuring the we
king the altern

ViTo has been
uld display a 
ors’ choices. I

NP procedure.
out each pair c
ViTo visualize
nefits due to 
ded in underst

nsiderable effe
importance o
 intensity of 

a (fig. 1). The
ount of costs 
ne (displayed 
participants to
t can be decid
sor which visu

nefits. 

ure 1.  Example
alization of cost
a between Fran

DECISION

a 
vation –Torin

ng processes 
on and conve

efits, the parti
of alternative 
ss in creating 

pport system, 

economic, s
and elements
high speed t
ternative op
vey, the ANP
eights of each
native scenario

n set to prov
symbolic loc
It is used to v
During the di

comparison qu
es the expecte

actors’ choic
tanding where
ect. After each
f a cluster or 
effects that ac
height of disp
or benefits a
in figure 1 as

o explore data
ded  by users, 
ually select th

e of dynamic ma
ts for an alterna
kfurt am Main 

N PROC

no, IT 

related to larg
eying reasonin
icipants to the
development 
 awareness o

grasshopper,

social, urba
s of clusters 
trains, etc.) f
ptions. Throu
P provides a
h elements and
os.  

vide dynamic 
calization of t
visualize diffe
iscussion amo
uestion of the
ed localizatio
ces so that a
e their decisio
h actor gives 
element, InV
ctors’ answer
played hills d

all over the ar
s a gray plane
a. It has vertica
 so that it can

he area with m

aps showing the
ative option stu
and Mannheim

ESSES 

ge scale 
ng by the 
e spatial 
options. 
n spatial 

 ANP.  

an planning,
(air quality,

for a limited
ugh a pair
a method for
d clusters and

maps which
the effects of

ferent steps of
ong the actors

ANP survey,
n of costs or

actors can be
on may have a

his weight to
ViTo can show
rs have on the
epends on the
rea. A slicing
e) can be used
al movements
n be used as a
more costs and

e symbolic 
died for the 

m (D). 

, 
, 

d 
r 
r 
d 

h 
f 
f 
s 
, 
r 
e 
a 
o 
w 
e 
e 
g 
d 
s 
a 
d 

 



Especially in
to intuitively
their intensit
build their p
their ideas. 

Once all the
combines all
overlapping 
case study, 
visualization
perspective w
green) and co

Figure 2.  Sim
costs (red) and
for the area be
The slicing pla
costs in the thi

3 Case

InViTo has 
focus group
involved to 
Corridor 24 
2011), part 
“Code24”.  

Code24 proj
studies: two 
Bellinzona, C
Frankfurt am
trans-nationa
study, three 
spatial devel
transport stra
for passenge
for passeng
infrastructure
development
manage and
environmenta
through a pa
ANP assessm

By the use 
partners and 
elements and
have been u

 

n tiled views (
y understand 
ty, leading pl
personal know

e ANP survey
l the answer 
maps of costs

InViTo has
ns for each 
which describ
osts (in red) al

multaneous visua
d benefits (gree
etween Frankfu
ane (light gray)
ird scenario an

e studies 

been used du
ps in which 

discuss abo
Genoa-Rotter
of an Interr

ect opened th
at the metro

CH), one at th
m Main and M
al (the whole 
scenarios hav
lopment in rel
ategy: the crea
ers, the implem
gers and the
e for freigh
t of these ar
d compare d
al, transport 
air compariso

ment technique

of GIS data
freely availab

d the network
used as basi

(as in fig. 2), 
where effects
anners and d
wledge and c

y has been d
and provides

s and benefits
s been set 
scenario: a 
be the amoun
ll over the are

alization of dyn
en) of each deve
urt am Main and
) highlights the 
d the high bene

uring a lot o
a lot of ex

ut some spe
rdam (Masala 
reg IVB NEW

he discussion 
opolitan scale
he regional (th
Mannheim, D
corridor area

ve been develo
lation to three
ation of high s
mentation of 
e building o
ht transport. 
reas, InViTo 
data coming 

and urban 
on survey as 
e. 

a collected am
ble on the we
ks of railway
is to build t

this plane all
s are located 
ecision-maker
collectively s

discussed, InV
s in real time
s. In the descr

to provide 
top view an
nt of benefits
ea (fig. 2). 

namic maps sho
elopment option
d Mannheim (D
predominance 

efits in the secon

of workshops 
xperts have b
ecific section

2012, Lami e
W Project ca

on different 
e (Wesel, D, 
he region betw
D) and one at
a). For each 
oped to assess
e kinds of rail
speed connect
regional trans

of high capa
To assess 

has been se
from econo
planning is

described by

mong the pro
eb, the geogra
ys and motorw
he maps. In 

lows 
and 

rs to 
share 

ViTo 
e the 
ribed 

two  
nd a 
s (in 

 

owing 
ns 

D). 
of 
nd. 

and 
been 
s of 
et al. 
alled 

case 
and 

ween 
t the 
case 
s the 
lway 
tions 
sport 
acity 

the 
et to 
omic, 
ssues 
y the 

oject 
aphic 
ways 
 the 

mea
effe
exp
The
turn
acto

Thr
bee
Val
hav
invo
visu
prov
ava

4

The
sho
kno
ena
acto
dec
stra

The
be a
the 
inte
that
mod
by 
real

Ref

And
deci
Jour
857

Gen
Wro
anal
251

Lam
Proc
dyn
Inte
(IJA

Mas
Asse
2012
http
Fa&

Saat
Mak
Pub

Saat
Netw

anwhile, to g
ects of actors
perts from di
en, by the use
ned into dynam
ors’ evaluation

rough the use
n displayed du
lue Lab of ET
ve been used to
olved in t
ualization of c
vided a frame
ilable informa

Conclus

e use of InV
wed to be ve

owledge buildi
bling the disc
ors has been in
lared they ha

ategies to adop

e application o
adjusted as w

system in 
eraction is stil
t a graphic in
del is needed.
the use of lap
l decisional se

ferences 

drienko G. et 
ision support: 
rnal of Geogra

nnady, A., N. A
obel. (2011) C
lytics, Journal 
-256 

mi, I. M., Masa
cess (ANP) an
amic maps in
rnational Jour

AHP), 3(2) 

sala, E. (2012)
essment Work
2, 
s://www.youtub

&list=PLA68D9

ty, T.L. (2001)
king with Depen
lications. 

ty T.L. (2005)
work Process, P

generate the 
s’ choices, th
fferent discip

e of Grasshopp
mic meshes w
ns.  

 of side by s
uring the work
H Zurich. Tou
o enable the d
he spatial 
costs and ben
ework for org
ation.  

ions 

ViTo during 
ery effective i
ing. Maps hav
cussion all ov
ncreased so m
ad changed th
pt and goals to

of InViTo pro
ell as importa
real environm

ll mediated by
nterface for in
. First attempt
ptops and tab
essions. 

al. (2007). Ge
Setting the re

aphical Informa

Andrienko, D.l 
Challenging pr

of Visual Lang

ala, E., Pensa, 
nd visualization
n territorial tra
rnal of the A

). ETH March
shop. In YouT

be.com/watch?v
9CE96846CD66

). The Analytic
ndence and Fee

, Theory and 
Pittsburgh: RW

maps which
he consensus
plines has be

pper, these ma
which changes

side views, th
rkshops and fo
uch screen tab

discussion amo
decision p

nefits and thei
ganizing and s

spatial deci
in sharing inf
ve been the sh
ver the day. A

much that man
heir mind on
o pursue. 

ovided a list o
ant improvem
nments. In p
y a technician
nteracting dire
ts have alread

blet pc, but ne

eovisual analyt
esearch agenda
ation Science, 2

Keim, A.M. M
roblems of ge
guages & Com

S. (2011). An
n of spatial da
ansformation p
Analytic Hiera

h 20, 2012 - 
Tube. Retrieved

v=6ghuI0h1YR
6 

c Network Pro
eedback. Pittsbu

Applications o
WS Publication. 

localize the
s among few
een gathered.
aps have been
s according to

he maps have
ocus groups at
bles and walls
ong the actors

process. The
ir overlapping
sharing all the

ision process
formation and
hared basis for
Awareness in

ny participants
n both spatial

of elements to
ents for using
articular, the

n. This means
ectly with the
dy been made
ever tested in

tics for spatial
a. International
21(8), pp. 839-

MacEachren, S.
ospatial visual

mputing, 22 (4),

alytic Network
ata: the use of
processes. The
archy Process

Computational
d November 5,

from
RU&feature=B

ocess: Decision
urgh, PA: RWS

of the Analytic

e 
w 
. 
n 
o 

e 
t 
s 
s 
e 
g 
e 

s 
d 
r 
n 
s 
l 

o 
g 
e 
s 
e 
e 
n 

l 
l 
-

. 
l 
, 

k 
f 
e 
s 

l 
, 

m 

n 
S 

c 


