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Routing services for pedestrians play an important role in everyday life. Now-
adays routing directions are provided mostly on smart phones to support var-
ious wayfinding tasks such as exploratory travel in an unknown environment 
(e.g., as a tourist) as well as travelling towards a novel destination (Wiener et 
al., 2012). Studies in cognitive psychology have shown that even the shortest 
routing direction given by humans refers to special objects, i.e. landmarks 
(Daniel and Denis, 1998; Lovelace et al., 1999). By contrast, today’s routing 
services calculate some optimal route from any start to any destination and 
guide the user with the help of a sequence of instructions. A few Points of 
Interest (POIs) currently are included in navigation services (e.g. petrol sta-
tions or churches) to provide additional information. However, they are not 
used as an integral part of the routing instructions, nor do they influence the 
selection of the route. 
In this research we explore the notion of landmarks being integrated into and 
influencing the computation of the route. Personalized routing instructions 
require an assessment of the objects in the database for usefulness for a spe-
cific person as well as an integration of personal information. Although re-
search on the objective spatial characteristics (e.g. Sorrows and Hirtle, 1999; 
Raubal and Winter, 2002) of landmarks exists, it is still not clearly defined 
what exactly a landmark is for a specific person. Persons add salience to ge-
ographic objects due to their knowledge, background, interests and prefer-
ences. Current approaches and existing frameworks do not incorporate this 
fact. Although some researchers (Götze and Boye, 2016) propose a personal-
ized salience model they do not incorporate personalization factors within 
their model, nor do they investigate the integration of personal information 
into route selection. Hence, the challenge of our research is twofold: the first 
concern is a formal or standardized model of landmarks taking into account 
a personalization factor. The second problem is in integrating personalized 
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landmark data for inclusion in the routing algorithm. This paper tackles 
these challenges by proposing a multidimensional model for landmarks.  
In order to determine whether a geographic object is useful for a specific per-
son four dimensions are considered within the model: the established ones 
proposed by Sorrows and Hirtle (1999), i.e. visual, semantic and structural 
dimensions and, in addition, a personal dimension of landmarks. For each 
dimension attributes are defined (e.g. color and façade area for the visual di-
mension), which determine the usefulness of an object as a landmark. 
 

 
Figure 1. Model configuration. 

 
We propose three different inputs to get the values for the model attributes 
(see fig. 1): spatial objective attributes of landmark candidates, start and des-
tination of the route and a user profile. The user profile includes the inputs 
for the attributes of the personal dimension: the spatial knowledge of the 
user, her interests (e.g. interest in architecture) and her background (i.e., de-
mographic data like gender, age, hometown and education). The model al-
lows for the assessment of the inputs and the determination of their effect on 
the landmarkedness or salience (Caduff and Timpf 2008) of a landmark can-
didate. The result of the model is a measure of the personal salience of a land-
mark candidate for a specific person. The measure can then be integrated in 
the generation of a route between the defined start and destination, i.e. it can 
be introduced in a shortest path algorithm. The result of the routing algo-
rithm is an optimal route in terms of personal landmarks. 
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