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1. Motivation and significance of the topic

Online route planners have become part of our daily lives. More and nueeple use online
route planners for differemutdoor activities, such as recreational traveling, sightseeingnliki

or cycling [1,2]. Coinciding, in the last decadecreational wayfinding — point to point
wayfinding tailored to the needs of different owsdactivity modes such as the ones listed above
— andtracking functionalities have been receiving a burgeoning interest in @ypuleb
applications and location-based services withintthesportation community which compute the
optimized routes for tourists and sportsmen. Ba#tnds are driven byocation-aware
platforms that are becoming more accessible and afford&wseresponding with the growing
interest in these applications, is the steadilywyng vast set oEommunity generated detailed
records of object locations and movements. Non-professional end-users produce new geodata
about their movements, originating from web 2.0gand mobile devices. These records often
describe the same geographic features in diffefemhs and vary in quantity, quality and
accuracy [3, 4].

Furthermore, theriteria and trade-offs which are important to the end-users of route nas
are different for different users. A shortest, amdgeneral single criterion optimal path is not
what travellers or sportsmen nowadays typicallydneben planning a trip or route. Instead, the
adequacy of route choice decisions for these pdaticactivity modes lies primarily on the



subjective preference of the user; thus, the wayfinding is not only-conditioned by time an
distance, but also by personal interests, expezgenand feelings. While a recreational hik
enthusiast may seek for the shortest path wiless height differences as possible but witl
attractive scenic view, a mountain biker might prefinpaved and hilly single trails f
freeriding.

It has been shown [5] that such intrinroute characteristics (e.g., the road or terrain type
routes for cycling, scenic views, saftey) have a sigaifit influence on route ranking. In seco
a cyclist, for example, will semantically categeria busy single carriageway in a city cel
without a cycle lane as an unsafe and “” environment to cycle. On the contrary, cycl
along a long and winding road through picturesiguelscapes will be pigeonholed as a sc
and unforgettable experience. Notwithstanding tiecate and detailed nature of contempol
commercial and communkgriven digital road networks, these networl often lack these
specific attribution of intrinsic route charactéias to facilitate thecomputation of optimized
routes for the mentioned groups of intert

It is obvious that manual annotation oigital road networks in terms of attractiveness
suitability for these groups is a laborious procesdsch requires active user involveme
Distributing the task over a large crowdsourcingnoaunity facilitates annotation effor
significantly. However,due to the vast volume of accessible digital roativorks, (semi-)
automating the route annotation process would prove more advantageous to mar
annotation.
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The problem above can be answered by using theionedt gamut of/olunteered geographic
information (VGI) to underpin this annotation process. In furtheeattcsolving the problem,
non-professional end-users are willing to sheeeealed or stated preferences about their
recreational trips through streams of georeferenoedr-generated content on the web.
Geotaggedscenicimagery along a recreational trip, or meticulousigated movement diaries,
for example, are easily shared through web 2.0renmients. Figure 1 shows an example of
user-generated content within the community webBiteiteYou.com. Several examples in
literature [6, 7, 8], and use cases in communityslasuch as RouteYou, have shown the
applicability and validity of this approach. In thext section, we will go more in detail on the
route enjoyment prediction, i.e., the key componehthe proposed (semi-)automatic route
annotation process.

2. Multi-modal route enjoyment prediction

Three different route enjoyment prediction mechange currently being developed at each of
the research institutes that are involved in thasion paper. The goal is tmmbine these
approaches into a multi-modal prediction, using the revealeshd stated preference
methodologies proposed in the current work. Folfmpsection will give a brief overview of the
current activities and research status.

As previously mentioned the human brain excelsearc@ving and semantically categorizing a
visual scene. However, a lot of this informationl sesides with the followed subject or
producer of user-generated content on the web. Asstaexample of a research track in this
domain, RouteYou aimed at eliciting this uniqueoinfiation from digital community members
throughlocation-based questionnaires using Google Street View images. A web-application
featured a recurringorced choice task annotating Street View images withersonal
experiences and feelings, based orpreviously shared activities of the surveyed user. A use
case within this recreational community websitevprb this a novel way ofquerying the
cognitive map of the end-user, extracting unique informationudtibe road infrastructure or the
surroundings.

As a second research track, Alivand and Hochmaiu$@dregression analysis on traveller’s
reported scenic trips - for example on panoramidRkouteYou - to extracscenic attributes.
Using mapped data andgeographic infor mation systems (GI1S), they were able to extract 11
scenic attributes, along with widely used routerabteristics (such as travel time, length, road
type) and their trade-off in route selection precdor example, during a scenic trip a user will
prefer mountains, water bodies and forest alongMaig compare to the other attributes. It also
showed that travel time, shape and length playrgoitant role in choosing a scenic route. In
order to quantify the scenic beauty of the strestvorks, they used viewshed analysis as the
most reliable visibility analysis and an approxiendtgital surface model (DSM). Although, this
approach probably gives the reliable results dueide of exact maps data and geographic



information, it needs lots of time consuming congpions like viewshed which for a big area
such as a country it needs lots of time to compaéaic values of all the network links.

In the last research trackontent-based classification methods where proposed as a way of
gathering types of roads or terrain. Verstoektal. [7] proved thatvisual features, based on
color, texture, and edge orientation, extractednfromages of online geographic services
(OpenStreetMap, Google Street View) achieigh road type discrimination accuracy when
used in classification tasks.

We aim at combining these three research tracksifigra human-computer interaction, using
state-of-the-art machine learning techniques andgeogr aphical analysisin combination with a
training process based on community input. One direction for future work is revealing the
scenic attributes from a dataset of routes anrmthte crowdsourcing effort, and using such
attributes to predict the adequacy or attractiveregsiovel routes. Another direction is to try to
couple the user provided assessments for a shgmies@ of a route to the content-based data
available for that segment (Flickr or Panoramio gesm Google Street View images,
OpenStreetMap data), and statistical informatiochsas the road type on the segment, total
route length, vicinity to historical and culturalndmarks. This can than be used to train a scenic
route prediction model correlated to the generat assessment criteria.

3. Conclusions and future work

In summary, On W3C LGD14 we plan to open a disaumssn some insights and best practices
using and integrating user-generated contentiaiti-modal route enjoyment prediction. We

will underpin this discussion with evidence-basesbearch and hands-on experience in
aggregating and combining a wide spectrum of gewgeal information and applications in
revealed and stated preference methodologies wgpetific scientific and commerical use
cases. We will give an outlook on ongoing and feitwork linking models trained on content-
based features of a route and user-specific assaetsmf the adequacy of the route, thus
enabling automatic higher level semantic annotatiogigital road networks.
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