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Travel planning is a complex decision-making process
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The master thesis: The startup’s system:

« contributes to a startup’s company project « wants to help travelers to decide with ease
that builds a novel decision support system on a smartphone or a desktop application,
in the context of sports travel (e.g., surfing, 1) where to travel for a specific sport,
skiing, hiking, mountaineering). 2) when to travel, 3) what to do during a trip,

and 4) to plan an itinerary.
« contributes insights on what information
can be relevant for making hiking « considers the mapping tool as the core
travel-related decisions. component of the system but it was not
attentively researched before.
« proposes how map layers and map elements
can be visualized in different zoom levels
using the implemented prototype.
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Research Objective MME © @

To define, visualize and evaluate decision-relevant
map layers of a web-based application.
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|. Data phase: Sub-objective |
Defining and designing the data acquisition process.

Research questions:
l-a) What is the decision-relevant information for a decision support

system for travellers focusing on hiking activity?
I-b) What APIs are available and relevant for a decision support system
focusing on hiking activity, and what criteria do the APIs have to fulfil?
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ll. Visualization and evaluation phase: Sub-objective Il
Visualizing and evaluating decision-relevant web map layers.

Research questions:

ll-a) What web mapping applications exist, and how do they support
travellers’ decisions?

ll-b) How are the decision-relevant map layers visualized in the existing web
mapping applications?

ll-c) What decision-relevant information should be visualized in different
zoom levels?

ll-d) How should the map elements be designed to support the traveller best?
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Methodology
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RQ:
ll-a,ll-b

------------------------

o Summarizing cartographic design
principles for web maps and
reviewing web mapping products
supporting travel-related decisions

RQ:
ll-c,ll-d

0 Evaluation of the web application

e Defining the general concept of the
web application and user personas

II cII

...........................

0 Visualization of decision-relevant
map layers for the decision support
system

bag,
.......
""""
,,,,,
;;;;;

.
iy
ey
e,
.....
N
-
*ay

e Defining decision-relevant information
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Defining the General Concept of the

Web Application

Global level

+ Countries which are:
recommended,

less recommended,
not recommended.

* Top 10 hiking trails within
the recommended countries.

* Regions & subregions which are:
recommended,

less recommended,

not recommended.

* Top 10 hiking trails within

the recommended regions & subregions.

+ Aggregated groups of hiking trails
« Individual markers of hiking trails &
points of interest.

ltinerary
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» Selected and saved individual items
(e.g., hiking trails, hotels, restaurants)
visualized by days.
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Defining User Personas

M © @

What

Three day hiking trails

33 years old
Experienced hiker

A

One day hiking trip

&>

22 years old
Beginner hiker

Five days at the end
of October

A day to hike depends on
the weather ‘next’ week

Where

2

Europe

Bavaria

Details

- Moderate and hard trails
- Overnight stays and places
to eat along the trails
- Use of public transport

R R R R R R R PR TR P P PP P PR P

- Easy or moderate trails,
4-6 hours long
- Lunch at a restaurant near
lake and swimming afterwards
- Use of public transport
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Defining the Decision-Relevant Information

v RQ I-a) What is the decision-relevant information for a decision

support system for travellers focusing on hiking activity?
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Decision-relevant map layers

- ‘e
+ ‘e
* ‘e

‘.

.
+
\‘ 'I

Basemaps Map overlays

- Customized basemap - Countries’boundaries
« Terrain basemap « Country subdivision
- Satellite basemap » Weather overlays

Decision-relevant places information

« Accommodation
- Food and drink

- Local facilities

« Health

« Transport

« Tourism

« Hiking trails

Decision-relevant weather information

Weather widgets

« Current weather

- Daily forecast

« Historical temperature
« Precipitation data

w
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% Data Collection Tools MME © @

React, a free and open-source front-end JavaScript library
@ for building user interfaces or Ul components based on

the TypeScript programming language and the standard stack.

ng Python, a script programming language, is used to collect data
from public APIs.
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i Evaluation of APlIs

v" RQ I-b) What APIs are available and relevant for a decision support system
focusing on hiking activity, and what criteria do the APIs have to fulfil?
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Choosing Map API

M © @

Criteria

Google Maps API

OpenStreetMap API

Mapbox API

Global coverage

More accurate than OpenStreetMap
and Mapbox APIs

Inferior coverage depending on a region
because it relies on collective mapping

Inferior coverage depending on a region
because it relies on collective mapping

Customization options

Limited support for creating a unique
look and feel of a map

Flexible but using third-party services

More customizable with unique
customization options

offline

Overlays Images and basic shapes such as Additional use of Overlay API for vectors Images and basic shapes such as
polyline, polygon, circle, etc. and pointers on slippy maps polyline, polygon, circle, etc.

Map layers Terrain, satellite, traffic, transit, and Additional custom layers can be fetched Streets, terrain, traffic, satellite,
bicycle layers from Leaflet or Mapbox boundaries layers

Offline maps No offline mode available via API Can be downloaded and used entirely Offline functionality

Complexity of code

Less complex code, well-organized
examples

Longest code, but in combination with
Leaflet API, it becomes less complex

More complex architecture,
standardization, and data flow

Usage limitations

No strict limitations

Limitations for heavy usage

No strict limitations

Cost and pricing

Costs per requests

Open-source, free

Costs per usage

15 -_ Visualizing Decision-Relevant Map Layers to Support Travel Planning
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Comparison of Map Libraries

MHE© @

o Maps JavaScript API Leaflet OpenLayers Mapbox GL
Criteria
(google-map-react) (react-leaflet) (react-geo) (react-mapbox-gl)
The size of the library | 12,6 Kbytes 7,1 Kbytes 69,1 Kbytes 15,3 Kbytes

Functionality

A small set of the
functionality

Rich functionality by means of
plugins

Rich functionality

Rich functionality

Compatibility

Only Google Maps API

OpenStreetMap-project and
commercial products

Any source

OpenStreetMap-project and
commercial products

Documentation

Well-structured
documentation with various
examples

Very basic examples

Well-structured documentation
but very large

Thorough documentation and
demos

Vector tiles support

Supports vector tiles

By third-party plugins

Supports vector tiles

Supports vector tiles

Costs

Pay per use

Free/Pay per use

Free

Pay per use

:_ Visualizing Decision-Relevant Map Layers to Support Travel Planning
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Choosing Places API

MHE© @

Criteria Google Places API Overpass API Foursquare Places API
Accommodation + + i

Food and drink + + +

Local facilities + + +

Health + + +

Transport + + +

Tourism + + +

Photos u - +

Hiking trails As a point As segments As a point

Characteristics of hiking trails

Limited characteristics

Detailed characteristics

Limited characteristics

No limitations

+ 10 000 queries per day

Need of obtaining an enterprise

Limitations + Download less than 5GB per day license
Cost 25$ per 1000 requests Free 599S monthly subscription
Compatibility Google Maps only Any platform Any platform

; Visualizing Decision-Relevant Map Layers to Support Travel Planning
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Choosing Weather AP|
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Criteria OpenWeatherMap API Accuweather API Meteoblue API
Weather widgets data + + +
Weather overlays data + + +
Compatibility All platforms All platforms All platforms
*+ 60 API calls minute
Limitations + 3000 calls a minute + 50 calls per day * No trial period or free data
(free access to premium data)
Cost * Free with premium access * Three pricing tiers of $25 to + Depends on the number of desired data
0s

+180S$ per month

$500/month

points

L Visualizing Decision-Relevant Map Layers to Support Travel Planning



Visualization Concept of Decision-Relevant Map Layers

Global level

Basemaps

+ Basemap with a customized style.
+ Terrain basemap.
- Satellite basemap.

* Countries which are:
recommended,

less recommended,
not recommended.

* Top 10 hiking trails within
the recommended countries.

* Regions & subregions which are:
recommended,

less recommended,

not recommended.

+ Top 10 hiking trails within
the recommended regions & subregions.

+ Aggregated groups of hiking trails

based on difficulty level.

+ Individual markers of hiking trails &
points of interest (e.g., hotels, restaurants).
« Path of a hiking trail.

nf ©® @

ITC

Weather
S _ - Weather overlays for temperature &
* Selected and saved individual items precipitation (forecast, current, historical).
(e.g., hiking trails, hotels, restaurants) « Weather widgets for temperature &
visualized by days. precipitation (forecast, current, historical).
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Prototype Implementation
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APIs Used me © @

Map API: Google Maps API

Places API: Overpass API (hotels, restaurants)
Outdooractive API (hiking trails)

Weather API:

21 y: Visualizing Decision-Relevant Map Layers to Support Travel Planning



Datasets

N . I I I
e v,
% *a
1 s,
¥ .
e s,
~ v,
+ v,

Countries Germany’s - Google Maps’ customized Restaurants & Hotels
boundaries boundaries default basemap . Coordinates
) - Google Maps’ terrain layer . Name
- States (e.g., Saxony, Bavaria) . Google Maps' satellite layer - Address

« Administrative districts

(e.g., Regierungsbezirk Miinster) « Website link

22 .‘ Visualizing Decision-Relevant Map Layers to Support Travel Planning
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Hiking trails

- Title

- Difficulty
- Length

- Elevation
» Geometry

ITC



Client-Side User Interface Ml Y @

TypeScript libraries
« “Material Ul” library
« “Google-map-react” library

» “Supercluster” JavaScript library

23 :_ Visualizing Decision-Relevant Map Layers to Support Travel Planning



Ul Elements of the Prototype

Select continents

Q, Where to? ® =

Best matches Europe Africa  Asia Australia

Nonhem A e Americal

® Garmisch-Partenkirchen
Bavaria, Germany

Select months

@ Kochel December January February

Bavaria, Germany

@ Liezen
Styria, Austria

June  July  August

‘September October November
® Vaduz

Vaduz, Liechtenstein

Select activity

@ Lucerne
Luzern, Switzerland

Hiking Mountain biking Skiing

Sufing  Climbing  Road cycling. ‘ Chisi

ah

Satellite

Romania

Select difficulty

2L B Bucharest
Easy Moderate ® 7

Madrid
®

. Spain

Se‘é‘”e Granada ke ﬁ'ﬂm‘g
o . VS Es),

G gle Gibsmlta | Map Data ©2021 GeoBasis-DE/BKG (©2009), Google, Inst. Geogr. Naciona
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(1) search bar
(2) filter menu
(3) buttons “Top Picks”,
“Restaurants”, “Hotels”
(4) layer menu



Ul Elements of the Prototype LM @

ITC

Q, Where to? 3 g ,‘ Top Picks Wieden — Knopflesbrunnen (1 ) I'Ight Sldebar
v} o (2) left sidebar

(© 34hours (™ 17.8km
A 526m N\ 526m

TRAILS ITINERARY

Auf Trails tiber Einsiedl am Walchensee
zum Hochkopf

Germany

@ 5+hours (™M) 33.0 km
A 1268m Ny 1268m

ADD

Von Furth im Wald auf den Cerchov

@ 5+hours (M 27.6 km
A 773m N\ 773m

ADD

Wieden - Knépflesbrunnen

@ 3-4 hours M) 17.8km
A 526m N\ 526m

o
ADD

Spain

Seville
o

Via Verde del Tajufia Il - Castilla la Mancha Candie

Google

CLOSE

Keyboard shortcuts =~ Map Data © Basis-DE/BKG (©2009), Google, Inst. Geogr. Nacional, Mapa GlSrael = 200 KM b Terms of Use
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Global level (zoom levels 1-6) TLM @

ITC

The system’s recommendations on the global level:

Select continents : ; y

Q, Whereto? -9

=

Best matches

® Garmisch-Partenkirchen
Bavaria, Germany

@ Kochel
Bavaria, Germany

@ Liezen
Styria, Austria
® Vaduz

Vaduz, Liechtenstein

Select activity

@ Lucerne
Luzern, Switzerland

Romania

Select difficulty
Bucharest
uc Oare

Madrid
®

Valegeia
Spain 'gEe

Granada
()
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The top 10 recommended hiking trails on the global level:

Q. Where to? 3= Select continents ! A '
g W
Best matches Africa 4 Australia : i

@ Garmisch-Partenkirchen

Bavaria, Germany Selici th
elect months

@ Kochel

Bavaria, Germany

@ Liezen
Styria, Austria
@ Vaduz

Vaduz, Liechtenstein

Select activity

Sufing  Climbing  Roadeycling

@ Lucerne
Luzern, Switzerland

Select difficulty

PontaDelgaca
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Local level (zoom levels 7-9) TLM @

ITC

The system’s recommendations by regions on the local level:

o [ o r 5 < 4 ENDUrG nonefeld Furt

gue v 6 ST 7 S Ser0)ier

TRAILS ITINERARY < Zielong

Wieden — Knopflesbrunnen

@ 3-4 hours ™M) 17.8 km
A 526m  \ 526m

Antwerp

Ghent
]

ADD Brussels Jele
T ab Libereco Kt
Egaty -

el

Mons Belgium
Malerisches Ohetal & g

e £

® 1-2 hours ™ 5.5km 5 b
aD ¢ ;
A 11em Ny 120m ' 4

e

r*,‘

E,ragdg_

Baygeuth

o o
Wurgburg Bamberg

Czechia

Nurergberg -T-'ééo
” 5 ~~Reims™..._ g
Auf dem Mozartradweg von Waging bis % ) 5
- 4 Ceske
nach Chieming Regensbuirg Budejovice :
4

@olmadt
0

Aug%burg

D
@ 4-Shours M 21.2 km
A 250m N\ 192m

Troges
s’

Alpencross R e
a

o ;
)

e \ 3 v
Sooqgle 2
)55

Dijon e
L. Besaricon

) ruck
.z Keyboard shorteuts  Map Data ©2021

3asis-DE/BKG (52009), Google, InsL. Geogr. Nacional  Terms of Use

28 c Visualizing Decision-Relevant Map Layers to Support Travel Planning



ml © @

ITC

The system’s recommendations by subregions on the local level:

== by
a s
Bad Pilsen '
TRAILS ITINERARY < |y JKeuzngch i
Rokycany
Wieden - Knopflesbrunnen Kaiserslavtern Baieies
L P Klatovy
o i
susice 7
usice 7
@© 34hours ™M 17.8km S i
ADD

>

A 526m N\ 526m

Malerisches Ohetal

© 1-2hours ™ 5.5km
A 1em N\ 120m

Hagtll,enau ?

Ingol
ngol ostadt

ADD sbourgo i

Freisin
11y

Erd’lng

Auf dem Mozartradweg von Waging bis Dachau

nach Chieming

© 4shours [ 21.2km
A 250m Y 192m

oSaIzbﬁ‘.rg\u.-_
- Badlschl

den : b
Alpencross &
o
Kufstein . :
. (dming
" Rioed S e
it 5, gl i B .. .3 ZellamSee g
% e i . R ey ST S e 4 Innsbruck eybosrd shorteuts  Map Data ©7021 GeoBasis-DE/BKG (#2009), Google  Terms of Use
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Spot level (zoom levels 10+

The system’s recommendations on the spot level:

TRAILS ITINERARY <

Uber den Rottachberg nach Martinszell

@ 4-5 hours (™M
A 596m  \y 582m

19.2km

Gemiitliche Wertachrunde in Thalhofen an
der Wertach

ADD

Von Jungholz auf den Pfeifferberg

© 23hows ™ 10.5km
A 416m N 416m

ADD

Von Hinterstein tber das Rauhhorn zum
Schrecksee

30

9

ml © @

ITC

VIS S | Hohenhnden
Langerringen Germering Munich ° Tupﬂek: Hotels &
Geltendorf s
; Gilching o’lanegg Vaterstetten
Kaufering ) Warthsee Ebersberg
5 Ebe
Penzing Gauting Unterhaching > 3
Landsberg Schondat o Pullach __ .. Wasserbui
am Lech J Grinwala Taufkirchen (@ Gra am Inn
Buchloe
Utting
Piirgen
Jengen 9 Herrsching Starnberg } ABling
_/ Glonn = Rott am Inn
s a \ Aying
Diefeniam 0 J
& Vogtareuth
Fuchstal R A/ Tuntenhausen
1gen Schechen
Denklingen Tutzing Wolfratshausen Feldkirchen-Westerham
Wessobrunn Bemi @ Hoteidkshed W) Grucknin '
Starnberger See Geretsried Badiplbling Rosenheim
Weilheim in
n Oberbayern Seesiait: Q Irschenberg ]
e Polling 9
Peiting berg Miesbach
Iffeldorf ;
Penzberg Bad Tolz
Wack S "? gonenburg
e Uffing o5 o TeRbmsee —/ Fischbachau
Lechbru \ Bad J 5
Bayersoien Murnau am Lenggries ern :
Bad Kohlgrub Staff \edondl ayrischzell
Kreuth Oberaudorf
i Halblech Ohistadt
ieden am (e
Unterammergau \ Klefegbfelden
Jrggensee Eahant
B achenau jv —
1
sscn _/ j chenwald
rnosz >
Farchant Bicljental Achenkirch
o Kirchbichl €@
Krlin \ N
. . Schola?
Reutte Garmisch-Partenkirchen wargl
Kundl
& eyboard shorteuts  MapData ©7021 GeoBasis-DE/BKG (£2009), Google  Terms 01 Use
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The user’s selection of a hiking trail on a spot level:

@ Plansee-Runde mit Altenbergweg
- Ettaler Forst

> @ S5+ hours [ 57.5km
ADD
A 1730m N\ 1731m
Pﬂacl.@
Hinterbichl

£ /M Munl

i
Wingle m (?’,f )
(1]
5 fenbichi e,
(1]

Z £ibsee (1} Q

o
Helterwang

©
=

(m Satellite

Ehrwald-Schanz
m Obmms A
Bi‘(@ ) 01 Terrain
8 m J Obergarten u
e@iPig Untergarten 0 Q)
D Rm“ Kleinstockach L & n—
(11 Bichibachle g“ (1) (11

o z
y "‘@A ?
@ E'\Q 0 %,
Anr@ Grubigstein w "
Biberwier 0 Ehrwalder
Mitteregg ° v
(11
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Itinerary

Visualization of itinerary:

Q Where o D O Qo Qows
Riegsee
Staffelsee Seehausen
TRAILS ITINERARY < AN folses
Murnau am
Staffelsee

Zum Kloster Benediktbeuern

Day 2
@ 1 Kohlgrub
@ 4-5 hours ™ 19.1 km
122 m
040

A 1sm N

Vom Kochelsee iiber den Jochberg zum

Walchensee

® 4-5 hours ™M) 19.6 km
ADDED
Schwaigen

A 1006m Ny 1006m
> i = Oberammergau
Winterwandern: Weidmoos bei g Eschenlohe

Oberammergau

@ 3-4 hours M) 14.7 km @

ﬂ 377 m N 377m

Q,
S

Hotel Postillion

AR ST
Show ltinerary

32 ‘ Q: Visualizing Decision-Relevant Map Layers to Support Travel Planning

Mm@ @

GroRweil

Schiehdorf @

Jache
&
5
WALCHENSEE o
3
LS
Vorde

s ®)

£

Keyboard shortcuts  Map Dala 92021 GeoBasis DE/BKG



33

Prototype Evaluation

- Online questionnaire based on static screenshots of the prototype.

- Quantitative questions in the form of multiple-choice, single select
matrix, rank order, and Likert scale questions.

- Qualitative questions in the form of comment box open-ended
questions: “Please briefly explain your associations”.

- Participants were asked to imagine themselves in the role of one of

the two user personas.

: Visualizing Decision-Relevant Map Layers to Support Travel Planning
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Structure of the Survey MM © @

ITC

Introduction and Consent
Explaining the purpose of the survey and providing information related to data protection and consent.

1. Participants Overview

Knowing the gender, the age of participants, the experience of trips related to outdoor activities, and
the experience of web mapping applications.

2. System’'s Recommendations

Gaining an understanding of the proposed design of the system’s recommendations on the global,
local, and spot levels.

3. Responses to Itinerary

Gaining an understanding of the proposed design of the trip itinerary.

4. Responses to Basemaps

Participants were asked to rank the proposed basemaps against each other.
5. Summary

Gaining an understanding of the overall impression of the web app prototype.
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Discussion of Results
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Overview of Participants MM © @

ITC

« 60 participants, of whom 53 completed the entire questionnaire.

« 32 identified as female, 28 as male.

« 18-29 was the dominant age group of participants.

« 56 participants had ever conducted hiking trips.

» Participants use most often Google Maps among other applications for planning the trips.

» Most of the participants considered themselves as confident or very confident users of
web mapping applications.

Strongly disagree I 1
Disagree 2
Neither agree nor disagree 3
Agree 23

Strongly agree 32

0 10 20 30 40

Distribution of answers for the question:
“I think | am a confident user of web mapping applications”.
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System’s Recommendations on Global Level

=2.9506=1.141

‘I think a legend explaining the meaning of the white color and the different shades of grey of the Q215
countries would be useful for this case o

h=2.60=1.002

“The chosen color for the outline of recommended countries looks good to me” Q214 21

“The white color and the different shades of grey of the countries correspond to recommendations

of the system based on selected filters. The white color and the golden outline mean the recom-

mended countries for hiking in October in Europe. The grey color means that a country is less Q213
recommended. The dark grey color means that a country is not recommended.

How intuitive do you think this is?” p=2.68 0=0.983

25

u=2.850=1102
30

‘I think | understand what the white color and the different shades of grey color for some  Q2.1.1
countries mean. | also understand what the golden outline of some countries means.”

0% 10% 20% 30% 40% 50%

mvery © somewhat ' neutral

Distribution of answers for Q2.1.1, Q2.1.3 — Q2.1.5.
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60% 70% 80%

notvery mnot at all
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100%



50

40

30

20

10

42

13

4

]
|

Irrelevant answers  Incorrect answers Partially correct Correct answers

i

answers

Q2.1.2: Please briefly explain your associations

ml © @

ITC

“It's obvious the white and outlined are the main suggestions
that meet all the criteria. Not entirely sure what the grey
means, perhaps light grey is ideal for some of the criteria but
not all or not the best, and dark grey is not recommended at all
for such a trip.”

“White areas show the countries that match the filter. Golden
outline limit of those countries. Don't know what the grey
shades are for.”

“The white color representation for the country may be is
associated with how safe and unsafe the countries are for
hiking during that season. | do not understand the usage of
golden outline.”



System’s Recommendations on Spot Level Tm @

ITC

b=3.33,0=0.886

The chosen colors for the difficulty levels look good to me”

Q2.5.7 21

I
N
=

p=224,0=1.226

‘I think a legend explaining the meaning of the colors would be useful for this case”

Q2.5.6 18 10 18

H=224,06=1.261

13 1s S |

“The markers’ outline corresponds to difficulty levels of hiking trails. The outline of clusters p=312,0=1.077
represents the combination of difficulty levels within a specific cluster. The outline of individual
hiking trails represents the difficulty level of a specific hiking trail. How intuitive do you think this is?”

‘I think a legend explaining the meaning of the markers with numbers would be useful for
this case’ Q2.5.5

Q2.5.4 19 6 4

=1.226,0=2.93

17 6 7 l

“The markers with numbers correspond to the cluster of hiking trails indicating the
number of hikes. How intuitive do you think this is?” Q253

u=290=1.029

26 7 7

‘| think I understand what the markers with numbers and the markers’ outline (red,
green, yellow) mean.” Q2.5.1

o
>¢

20% 40% 60% 80% 100%

mvery somewhat neutral not very mnot at all

Distribution of answers for Q2.5.1,Q2.5.3 - Q2.5.7.
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Q2.5.2: Please briefly explain your associations

ml © @

ITC

“The three colours represent the difficulty of the hikes. The
number within the pie charts represents the number of possible
hikes in the region and the color represents the percentage of
hikes within a certain difficulty.”

“l understand that the colors means the level of difficulty,
however | do not know what the numbers are representing.”

“I think numbers might be kilometers and colors representing
the difficulty of different stages of trails.”



il gele

In the comment field of the question Q3.5:
* “I can distinguish the colours, but this might not be the case for people with
impaired colour reception! Overall the colours are too close to each other”.

 “The hue is not differentiated enough, day 2 and 3 are not easily differentiated on
the map. Also | wonder how this hue would work with more than 5 days”.

* “I think the itinerary map is missing the visualization of the hiking trail itself”.

 “Maybe it could be an option to let people select their own colour per day”.



Responses to Basemaps on Spot Level

Q4.3.1 Please rank the basemaps based on the look and
feel, with 1 being the best.

Q4.3.2 Please rank the basemaps based on how the

markers look on top of the basemaps, with 1 being the best.

Q4.3.3 Please, rank the basemaps based on how the
hiking trail looks on the basemaps, with 1 being the best.
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Canvas
Q4.3.3 Terrain

Satellite
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Canvas
Q4.3.2 Terrain

Satellite

Canvas

Q4.3.1 Terrain

Satellite

100%

Spot level
23 18 12
27 22
13 37
33 14
18 32 3
7 44
10 26 17
40 12 1
15 35
0% 20% 40% 60% 80%
Ranked 1st Ranked 2nd Ranked 3rd

Distribution of answers for Q4.3.1 — Q4.3.3.



Summary Section

p=3320=0673
‘| think such a web application could be useful for planning a trip for
other outdoor activities (skiing, climbing, surfing, etc.)” Q5.2

‘I think the previously shown visualizations of the web app prototype W=3.34,0=0.618

could help me to make decisions when planning a hiking trip.” Q5.1 _

0% 10% 20% 30% 40% 50% 60%
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27

70% 80%

mvery ' somewhat o neutral mnotvery mnotatall

Distribution of answers for Q5.1 and Q5.2.
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Conclusion

a4 .‘ Visualizing Decision-Relevant Map Layers to Support Travel Planning



Global Level MmME © @
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RQ IlI-c) What decision-relevant information should be visualized in different zoom levels?
RQ II-d) How should the map elements be designed to support the traveller best?

What was visualized and how:

Framburg
o

What participants preferred to be visualized:

Germany
* Legend explaining the system'’s recommendations would be useful.
* No consensus opinion if a legend explaining top 10 was needed.

* Terrain basemap is the best choice in terms of overall feel and look.

* Canvas is best in terms of how markers and clusters look.

Munich _Jf Vienr,
o ¢

N\ G
l’gl, A = : % B :

France
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Local Level T @
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RQ Il-c) What decision-relevant information should be visualized in different zoom levels?
RQ II-d) How should the map elements be designed to support the traveller best?

What was visualized and how:

Amuberg

Schwandorf

What participants preferred to be visualized:
Brayping + Legend explaining the system’s recommendations would be useful.

« Geographical areas instead of administrative units.

« No consensus opinion if a legend explaining top 10 was needed.

« Terrain basemap is the best choice in terms of overall feel and look.

» Canvas is best in terms of how markers and clusters look.

,Degggndorf 0

o
Plattling S

Dlngglflng
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Spot Level TUT @
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RQ Il-c) What decision-relevant information should be visualized in different zoom levels?
RQ II-d) How should the map elements be designed to support the traveller best?

What was visualized and how:

Pullach
Griinwald

ms Stamhs @
fo ©
o Feldkirchel

Tutzing Wolfratshausen
Bernrit ediam

Starnberger; See Geretsried

Taufki

What participants preferred to be visualized:

* Another color scheme: red, blue, green or red, blue, black.

* Markers of individual hikes in the foreground.

» Coloring the path of a hiking trail according to its difficulty level.
* Terrain is the best choice in terms of overall feel and look.

« Canvas is best in terms of how markers and clusters look.

Weilheim in

Oberbayern
2 Seeshaupt o
Polling g

+

A berg Miesbach

Iffeldorf
Penzberg

Wack@ S‘?
Uffi \
ing Ben“yem Tegernsee
Murnau am Lenggries R@Em
Staffe
prb Kochel
Kreuth
Ohlstadt
eachenau
@ @ ahenwald

Béchental Ach

Irsc]

Bad Tolz

Bu(%

Kleinstockach
Bichibachle

47 ‘ QZ Visualizing Decision-Relevant Map Layers to Support Travel Planning



48

ITC

ltinerary MMl © @

RQ lI-c) What decision-relevant information should be visualized in different zoom levels?
RQ II-d) How should the map elements be designed to support the traveller best?

What was visualized and how:

What participants preferred to be visualized:

» Another color scheme with more distinguishable colors.
» Visualization of a hiking trail’s path.
* Legend was considered useful.
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Future Work ME S @
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Global level

- Adding a legend or choosing another more intuitive color scheme
to visualize less and not recommended countries or regions on global and local levels.

« Considering redesigning the button “Top Picks" and/or the icons of markers
or adding the legend to the interface explaining the top 10 options.

* Representing the systems’ recommendations
based on geographical areas.

» Showing the markers of individual hikes in the foreground.

* Coloring the path of a hiking trail according to its difficulty level.

* Proposing an additional color scheme for color blinded users.

+ When a user hovers over a cluster, the icons of hiking trails appear on the screen.

Basemaps Itinerary

» Visualizing a hiking trail.

» Using a qualitative color scheme to visualize different days.
» Adding a feature allowing users to select a particular

color for a specific day.

+ Adding the relief to the canvas basemap.
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