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Summary
In the context of wayfinding technologies, there is increasing interest in dialogue based systems that
use description of landmarks as a way of guiding people through cities. In the absence of maps and
photographs, the challenge for automated systems is the production of descriptions of things in the
field of view that are unambiguous and easily interpreted. We are therefore interested in the
mechanisms used by humans to create and interpret descriptions of things in the urban vista. Here we
report on a web based experiment in which we explored the veracity of human generated referring
expressions in order to better understand the most successful strategies for directing people’s gaze.
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1. Psycholinguistics and Referring Expressions
Landmarks are one aspect of the environment frequently referenced, as they assist in forming mental
representations of space (Hirtle and Heidorn 1993, Tversky 1993), and in way-finding tasks (Werner
et al. 1997, Lovelace et al. 1999, Caduff and Timpf 2008, Winter et al. 2008, Duckham et al. 2010).
Landmarks are defined as identifiable features in an environment, whose saliency may be calculated
by comparing scores for particular attributes (e.g. their size) and identifying those which deviate from
the mean (Raubal and Winter 2002, Elias 2003a, Elias and Brenner 2004). These are the buildings
unlikely to be confused with others, either which appear very different to their surroundings (e.g.
churches) or are well known major international brands (e.g. Starbucks). The focus of this paper is not
on modelling landmarks. Instead its focus is on i) determining what governs choice of the
characteristics that allow landmark identification in ‘vista space’ (Montello 1993), and 2) how those
characteristics are formed into a string of words that constitute a referring expression – a process
called ‘surface realization’ (Jurafsky and Martin 2008).
1.1. Referring Expressions and common ground
Referring expressions (RE) can be 1) optimally informative (e.g. ‘the small apple’ – Figure 1a), 2)
under-informative (‘the apple’) or 3) over/hyper- informative (‘the small green apple’). There are
various reasons why subjects, when asked to write referring expressions, might create these different
forms. They may fail to undertake a full visual scan of the image and fail to see a need to further
differentiate. But probably more important than this, the creation of a referring expression depends on
a shared conceptualisation between the subject describing the object, and the viewer who interprets
and is thus able to locate the object in the scene; this is referred to as ‘common ground’ (Horton and
Keysar 1996). This is very pertinent in the context of the urban (Figure 1b) where reality can be
conceptualised (and so described) at very different levels of granularity. Where there is thought to be
little common ground or uncertainty between the subject and viewer, we might expect the referring
expression to be hyper informative, and therefore contain information that may essentially be
redundant.

Figure 1: Simple and complex worlds: a) two apples and b) an urban vista
1.2. Influence of Vista, Relatum and Distractors on Referring Expression Generation
The context of this research is the growing interest in dialogue-only based interaction in which the
user is both hands free and eyes free to explore the environment as they move through it (Bartie and
Mackaness 2006; Mackaness et al. 2014). In a context of only having spoken text as the description,
the question arises: ‘how best do we describe urban objects that are in the field of view?’. Too brief
and we risk uncertainty; too verbose and the cognitive effort is unnecessarily high. To that end we
draw inspiration from Grice who wrote ‘make your contribution such as it is required, at the stage at
which it occurs, by the accepted purpose or direction of the talk exchange’ (Grice 1975) and from
which we can apply the maxims of quantity, quality, relation and manner as useful frameworks by
which to assess ‘the perfect description’.
The task of referring to something is easy if its uniqueness is readily apparent; ‘distractor’ is the term
given to objects of the same class or form, and their presence requires disambiguation (eg the need to
distinguish between the two apples in Figure 1a). We see in Figure 1b) there is a large number of
distractors. What constitutes a distractor in this urban vista is complex; buildings are of similar shape,
colour and size (eg the large beige buildings), or they could be deemed as distractors because they
perform a similar function (eg churches). We might therefore envisage that longer RE descriptions are
required to disambiguate.
Figure 1b also makes clear that some objects are far more salient than others – unambiguous in their
form (eg ‘the castle’). It is common to use such features as an anchor by which we might describe the
(less salient) object, and thus differentiate it from its distractors (eg ‘The church immediately right of
the castle’). Here the castle acts as a relatum. We note that the relatum is acting to reduce the area of
search in the scene (the solution space) – provided of course, that the subject and viewer have the
same conceptual understanding of castle (common ground). We also note that the larger the vista, the
greater the likelihood of distractors. From perusal of the literature in psycholinguistics (the processes
by which we understand utterances) (Aitchison 2011) and work in qualitative spatial reasoning
(Freska 1991) we can identify the various ways in which referring expressions can be combined both
to reduce the solution space, and differentiate between distractors (Table 1). One can readily imagine
a large permutation in these choices in order to direct someone’s gaze.

Table 1 Ways of reducing the solution space or referring to objects in an urban scene
Form of reference
Absolute distance
Egocentric description
(self to object)
Allocentric description
(object to object)
Colour, colour tone,
texture, size
Architectural age
Cardinality
Landmark brand
Landmark type
Via relatum
Relatum type <network,
region>
Composition by form
Composition by shape
(superlative) adjectives,
proper nouns
Topological, container
descriptions

Ambition
Reducing search
Reducing search

Example
In the far distance…
To your left you will see..

Reducing search

The library is to the right of the museum

Description

The large house with the dark blue door…

Description
Description
Description
Description
Description
Description

..the Victorian looking house
The south facing windows…
..between MacDonalds and Subway
The library…, the church…
Two doors down from the Fire station….
On the right side of the river…, beyond the
park…
..comprising steps leading to a set of columns
..large block with a pointy top
…the taller of the two grand towers on the
Houses of Parliament
..immediately next to the pub, which is in the park

Description
Description
Description
Description

2. The Experiment
A web based internet based experiment was set up to identify the most common strategies and types
of natural language phrases used to describe the location of an urban feature. We wished to
understand 1) how subjects dealt with distractors, 2) reduced the solution space, 3) whether there
were any patterns in the ordering or choice of variables, 4) what are the implications in the design of
databases necessary to support to automatic generation of RE.
Subjects were asked to write descriptions for each of five images chosen randomly from a choice of
32 images, which varied widely in vista. A press of a button temporarily placed an outline over the
building in question. Subjects were asked to provide a text based description sufficient for another
person to be able to identify the highlighted feature. In a second phase of the experiment, subjects
were presented with a second set of random images together with textual descriptions (provided via
previous subjects). Based on the description, subjects were asked to identify the feature (by clicking
on the object in the image). Subjects could record if they were uncertain or the description was
ambiguous. The images with descriptors were presented to at least three viewers. This provided a
means of assessing the veracity of a description. The experiment was first promoted via Crowdflower
but with mixed results. Greater success came from promotion at conference, via Facebook and to
subjects involved in a previous experiment (Mackaness et al. 2014). Subjects were incentivised by an
opportunity to win Amazon vouchers. The number of participants grew quickly and within a month
close to 200 participants provided a total of 800 annotations distributed over the 32 images.
3. Results
Figure 2 is an example of an image, with a list beneath of a subset of the descriptions that
successfully led viewers to identify the target (shown by the green dots).

Large, modern glass fronted building, butted up against traditional Victorian terrace, slightly set
back from road, and with facing bowed frontage.
The target is the Festival Theatre on North Bridge. It is a large glass fronted modern building
slightly set-back from the road.
Just look at the first building from the left, the one with really big and nice glass walls.
A large modern building with a totally glass front.
A rather square-shaped, glass walled building, which shows no resemblance to its environment
due to its complete different, modern style.
Festival Theatre. The glass-fronted building with obvious posters advertising shows.
Festival Theatre - large glass fronted building with theatre posters in the windows. To the left of
Rymans, as you're looking at it.
Figure 2: Image with a subset of successful descriptors illustrating the breadth of techniques used.
We observe that most of the descriptors are hyper informative (despite the absence of distractors). For
this reason, and contrary to expectations, across the images we could not discern a relationship
between vista and length of descriptor. In the case of Figure 2, we surmise that subjects might feel
this object is not prototypically ‘theatre’ and this has led to hyper informative descriptions. The issue
of granularity is very apparent - subjects utilise detail where it is discernable. Where the object
reveals less detail (eg Figure 3), the subject is forced to use alternate strategies.

Figure 3: Cropped image of an urban vista showing viewers who selected the object (green) or
distractors (red dots)
In Figure 3 the target is a grand building with columns and two distractors. Among the very few
successful descriptors was one that anticipated the confusion and likely fixation upon the prominent

central building. Their solution was to direct the gaze away from the distractor (‘Not the first building
with the stone pillars but the one behind it’), the other was to use the distractor as a relatum (‘the
second building with the columns, the farthest away one’).

Figure 4: A monument that is ‘cathedral like’.
Figure 4 is interesting because it has a large solution space and a number of distractors. Of the
successful descriptors, 60% used superlatives (dominating, taller, enourmous, emblematic). Optimally
‘monument’ proved sufficient. 20% used their knowledge of the city to name the monument. 60%
used the trees as a container relatum (eg ‘the spire among the trees’). The term ‘spire’ was used by
50% of the subjects – but ironically this created distractors since there are other spires in the image,
(whereas it is the only monument). This required additional disambiguation and a lengthier descriptor.
3.1 Failed Descriptors
A review was also made of descriptions which were deficient. Some were ascribed to poor English,
were puerile or directed the viewer to the wrong target. Some used terms that lay outside common
ground (eg ‘mansard roof with dormer’, ‘triangular pediment’, ‘neo-classical’). Some used names
requiring local knowledge (eg ‘Story telling Centre’), and others linked the description to events or
people (eg ‘where J K Rowling writes’). Most frequent were instances where the subject failed to
discriminate between the target and other discriminators. In some cases the relatum had distractors
which meant the viewer searched in the wrong part of the image (eg ‘second block to the right of the
church’, where the image contained two churches).
4. Conclusion
This research contributes to research in generating referring expressions (GRE). The web based
experiments did not reveal a gender bias, nor a preferred scan direction (vertical or horizontal), nor a
relationship between vista (complexity) and length of description. It did reveal how a mix of
strategies were used to reduce the solution space, and direct the user’s gaze.
Some might argue that the experiment is of poor design given its multi variate complexity. We would
counter that the simple scene analysis typical of psycholinguistic experiments (eg Baltaretu et al
2013; Hanna et al 2003) has little relevance to the generation of RE in urban vistas. We argue that the
experiment shows that a critical step prior to surface realisation is scene analysis in which both
relatum and distractors are identified. Applying Grice’s norm depends on 1) a deep understanding of
the context (objects in the vista), and 2) an understanding of the level of detail discernible to the
naked eye. Identifying appropriate relatum requires assessment of its saliency (since relatum may
have their own distractors!) Determining whether something is a distractor is fraught with difficulty,
since the granularity of the feature will govern the viewer’s perception of whether it is a distractor or
not. We would argue that this work is of use as a corpus to the psycholinguistic community.

The implications for a database that supports automatic generation of referring expressions is
intriguing. It would appear that multi scale (or multi resolution) representations (Burghardt et
al. 2014) are required of each potential candidate object in order to cope with both ‘close up’
RE and ‘vista based’ RE, as well as RE in between!
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