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Abstract

This paper aims to present results of the use of mobile devices to support public engage-
ment during the decision-making process with the case study, Edward Street Park, a new
urban park in Sheffield, England. This study is part of the EU project VALUE+ (2012-
2015). The project seeks ways to enhance public engagement by using visualization tools
during the planning and decision making process. In line with this, people were asked to
sketch their ideas on 3D models displayed on a mobile device rather than a traditional way,
that is expressing them in words. Suggestions were visualized and residents experienced the
scenarios through the mobile device. The project objective was to help the local community
to put their ideas on the table with the help of a mobile device and to give the public a
chance to see suggested future scenarios for the site presented on a mobile device as well.
The results illustrate that the use of mobile devices contributes to the enhancement of pub-
lic engagement with face-to-face interaction and better understanding of future scenarios
with proposed changes, suggested by different groups from the public.

1 Introduction

Public engagement aims to protect, conserve and wisely manage resources in environ-
mental planning by collecting ideas, thoughts and perspectives from all affected parties,
local people, stakeholders and developers, at the early stages (HANSEN & MAENPAA 2008).
So far, there has been little discussion regarding the role of augmented reality via mobile
devices and its use during the collaborative engagement process. For the engagement pro-
cess, it is evidenced that landscape visualizations have the potential to engage people —
current and future users — during planning and design (ORLAND et al. 2001, PETTIT et al.
2011) and help improve the quality of decision-making outcome (ORLAND et al. 2001).
However, current users tend to focus on nature, the public and visualization, but future
users care more about the visual clarity and more clearly defined imagery (PETTIT et al.
2011).

Visualization techniques have long contributed to the enhancement of public engagement
and the decision-making processes. It is now possible to engage the public through more
sophisticated computerized animations through 3D sequences which serve to enhance im-
age visualization and online visualizations. The tools for 3D visualization will definitely
make big progress in the following years; however, mobile device supporting 3D visualiza-
tions can go further as public engagement advances with face-to-face interaction (SCHROTH
2010).
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In today’s digital world, tools for visualization are mostly computer-based, which help the
improvement of interactivity and communication, such that there will be no need for addi-
tional intervention (SCHROTH 2010). Participatory planning requires some time before the
meeting (workshop or charrette) for preparation of the venue and the technical infrastruc-
ture (SCHROTH 2010). As technology advances, the use of computer-based visualization is
increasing in the planning process (WALZ et al. 2008) New visualization tools, techniques
and media enhance the interaction between the public, professionals and experts (AL-KOD-
MANY 2001). For successful participatory planning, however, people need to have more
frequent face-to-face dialogue (SCHROTH 2010). Mobile devices can be utilized to facilitate
interaction after transferring sketches into real-time 3D visualizations (SCHROTH 2010).
Even though mobile application devices have the possibility to view project proposals on-
site, there could still be some workshops and meetings to share the ideas after each partici-
pant individually navigates the area.

Visualization tools aim to make project proposals easily understandable for general public
(SHEPPARD and CIZEK 2009). There is strong evidence to suggest that these tools can in-
deed improve the dialogue between all participants, including experts and professionals, by
enabling people to access information more easily in a transparent, open and fair manner
(AL-KODMANY, 1999; BisHOP and LANGE 2005). Regardless of size or scale, tools allow
participants to view past conditions or future proposals, experience the area and thus under-
stand the concept behind any suggested changes (SCHROTH 2010, BISHOP & LANGE 2005).

Most studies in the field of landscape visualization have focused on traditional visualization
techniques, such as sketches or photorealistic images (SCHROTH 2010); and computer-based
visualization techniques, such as 3D-GIS models, animated sequences, virtual reality
(LOVETT et al. 2009). There are still, however, some technological barriers that need to be
managed in terms of improving sensory experiments in in-lab conditions (LANGE 2011).
Instead of handling the obstacles in the laboratory, mobile devices can be adopted for visu-
alization on-site with the support of the multisensory environment; its ubiquity may give a
chance to people who own a 3D-enabled mobile device to view and evaluate the environ-
ment and share the ideas and thoughts related to both visualizations and the real environ-
ment (LANGE 2011).

In the field of landscape architecture, virtual reality and internet-based landscape visualiza-
tion technologies (LANGE 2001) as well as public engagement during the decision-making
and design process (SALEH & NASSAR 2011) have gained rising recognition over the last
decade. Development in 3D landscape visualization, now allows using mobile devices to be
used as a valuable tool in landscape design, planning and management (LANGE 2011).
PIEKARSKI & THOMAS (2001), SCHALL et al. (2009) found that augmented reality can be
used to help enhancing the urban planning process. ZHOU et al. (2008) and ALLEN et al.
(2011) suggested that there are still gaps for the use of mobile augmented reality for urban
planning especially for lay people’s participation and user effort, however more research
have been done on technological improvement of augmented reality and applications
(ZHOU et al. 2008). This paper therefore discusses how the use of mobile devices can be
used to support face-to-face interaction for public involvement during the planning process.
The main aim of this study is to enhance public engagement with vis-a-vis communication,
by allowing residents to share their ideas first and experience the visualized ideas with the
mobile visualization tool later during the planning process.
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2  Material and Methods

2.1 Case Study Area

Edward Street Park provides a good example of an underused urban space with old indus-
trial properties, retailing areas, residential and public amenities. The area accommodates
socioeconomically, ethnically and culturally diverse communities with students (student
accommodation), professionals (high-middle income) and immigrants (low-income). Im-
migrants live in Edward Street flats, students in Huntsman House, Solly House, Omnia and
professionals in Atlanticl and Impact (see figure 1). Students prefer the area because of its
proximity to the university. As they tend to stay for short periods of time, there is limited
communication and collaboration among the users. Therefore, as part of one of the projects
being conducted by Sheffield City Council, “City Centre Breathing Spaces Strategy”, aims
to redevelop the economic, social and cultural characteristics of the urban area and the open
space by allowing people to gather, connect, interact and relax in a developed social envi-
ronment (Sheffield City Council 2011a).
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Fig. 1: Design of Edward Street Park and surroundings (Sheffield City Council 2011b)

The reason why Edward Street Park is chosen as a case study area for the VALUE+ Project
is to encourage public engagement concerning sustainable planning and to enhance this
culturally and ethnically diverse community’s sense of identity, ownership and engagement
and to design “multifunctional inner city breathing space” (INTERREG IVB 2010) in Shef-
field. Other reasons for the selection of the area include the poor layout of the previous
open space, its close proximity to the university campus and the area being home to “hard-
to-reach groups”, as well as the construction of new residential developments around the
site.
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The VALUE+ project was started in July 2012 and will be completed in July 2015
(INTERREG IVB 2010). At the open day in September 2013, 70 percent of the Edward
Street Park was completed. The remaining 30 percent of the project can still be shaped ac-
cording to community’s expressed preferences.

2.2 Research Setup and Preparation

One of the aims of the VALUE+ project is creating inclusive designs by using 3D visuali-
zation tools to enhance public engagement (INTERREG IVB 2010). 3D visualizations help
lay people understand future alternatives and communicate (WISSEN et al. 2008), thus par-
ticipate meaningfully (SHEPPARD & SALTER 2004).

Trimble SketchUp was chosen to create a 3D model of the site due to software’s being
easily accessible and its interface’s being easy to use. A SketchUp expert created the 3D
model by using the data — terrain features, buildings, vegetation and other design details —
provided by Sheffield City Council. Walkabout3D (Deliverance Software) was used to
prepare a walkthrough video of the 3D model due to its improved rendering speed and ease
of use with Trimble SketchUp and navigation.

As it is mentioned above, the project has completed and officially opened to public use in
September 2013. With the additional funding, however, it is possible to make an additional
30 percent change within the project area. As there is a limited amount of funding, this
paper only focuses on the areas where the public find problematic or require attention.

The first phase of the study is designed to gather information about what residents want to
change in the area by letting them sketch their ideas on an iPad. The study took place at the
café terrace in front of Tesco, which people actively use compare to other parts of the site.
People who were passing by on site were approached without discrimination and asked to
participate in a short study related to the area. People who were interested were informed
about the project by being shown a one minute long walkthrough video of the 3D model of
the area. They were, then, expected to answer a series of demographic questions regarding
gender, age, occupation and where they live and to sketch their ideas on digital screenshots
according to which part they wanted to make changes to. Upon agreeing to take part, people
watched the video and were given a consent form in addition to demographic questions.
After choosing the part where they wanted to make changes, ZoomNotes (a mobile note-
taking application for iPads by Deliverance Software) were acknowledged to people with
the digital screenshot of their choice. The participants were allowed to use the application
with an iPad stylus pen and draw what they want to see in the project area rather than using
verbal descriptions (see figure 2). After the completion of sketching they were asked if they
were familiar with the mobile note-taking applications and ZoomNotes specifically.
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Fig. 2: Examples of sketches made by the public by using ZoomNotes on an iPad

The second phase of the study was designed to analyze public preferences three weeks after
the first phase. The sketches were taken into consideration and suggested changes were
visualized as different future scenarios in order to be shown to residents on-site. This phase
also took place at the same spot, at the café terrace to be able to communicate to as many
people as possible. As none of the previous participants were available to take part in the
second phase, the same way of sampling as the first phase was used; asking passers-by if
they have time to take part in a short study. They were shown ten different sets of three
images, prepared according to public preferences after gathering data via ZoomNotes (see
figure 3). Each set of photos illustrating the same part of the site showed the current condi-
tion, 3D model and future scenario on an iPad.

WA A ——

Fig. 3: Example view towards upper garden (top); view towards event space (middle);
view towards the site from Solly Street stairs (bottom). Future scenario — left, 3D
model — middle, current condition — right
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First, participants were shown future design scenario and asked whether they liked the
visualized potential future design images (not at all, not much, somewhat, a little, very
much). They were also asked to guess to which part of the site the image belongs to. Final-
ly, they were asked to rate the sets of images of the specific areas (poor, unsatisfactory,
satisfactory, good, very good).

3  Results

34 residents participated in the first phase of the study to sketch their ideas on an iPad.
59 % of them were male and 41 % female while 68 % of them were students and 32 % of
them were non-student. The most popular parts they wanted to change were Solly Street
stairs with 41 % and the event space with 38 % (20 % festivals, concerts, movies; 18 %
basketball ground and sports events). The remaining 21 % referred to a mix of the upper
garden playground, adding bins and wooden benches, improving the café terrace and open-
ing a café around the site.

Some people withdrew after they were informed that they would need to sketch their ideas
on an iPad. Most of the participants were hesitant to make sketches and mentioned that they
were not good at drawing. People who were in groups tended to spend more time exploring
ZoomNotes by using different types of pens, thickness and colors while individuals were
more likely to make basic sketches and explain what they wanted to change. Following
analysis regarding familiarity responses, it is indicated that 20 % of the participants were
familiar with computer note-taking software, 5 % were familiar with using ZoomNotes,
44 % were familiar with mobile note-taking applications and 31 % were not familiar with
the note-taking application or software at all.

Regarding the second phase, 47 residents participated in the study. The mean scores for the
future design scenarios ratings ranged from 3.78 to 4.65 on a 5-point Likert scale (5 being
the highest). According to responses, participants were able to understand the suggested
design scenarios and correctly guess the parts of the site. The tendency for ratings of the
future design scenarios and 3D model images were similar. Future scenarios rating means
ranged from 4.10 to 4.78 and 3D model rating means ranged from 4.04 to 4.40. The current
situation photos were underrated with means ranged from 2.17 to 4.74. Participants tended
to rate future design scenarios higher as the scenarios brought a solution for common iden-
tified problems around the area. Another reason for design scenario images being rated
higher than current condition photos could be the season, such as areas looking unattractive
without vegetation compared to well-vegetated 3D model images.

It is noted that it would have been beneficial to know how many people own a computer or
laptop and a mobile device (smart phone or tablet) and how often they use it. It would be
important to know why people did not want to participate and why they decided to with-
draw after being informed. Furthermore, it could have been useful to look into responses
separately for participants who were willing to participate and who were convinced to par-
ticipate.
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4  Conclusion, Outlook and Future Work

The responses and feedback indicated that mobile devices had considerable potential for
enhancing public engagement with face-to-face communication on-site and contributing to
understanding of the different design scenarios for the public including students, profes-
sionals and socially vulnerable groups.

As people seemed more comfortable and interested while they were in groups, it would
have been more useful to arrange a public meeting — similar to a charrette — with multiple
iPads to allow them to communicate and to collaborate. It is assumed that those who were
not willing to participate and who decided to withdraw after being informed were not expe-
rienced or familiar with such a device and application. Events or workshops could be ar-
ranged as part of community development to solve above-mentioned problem, to prevent
the limitations regarding the use of mobile visualization tools and to enhance the engage-
ment of all the different age and cultural groups.

Further work that follows will include exploring the potential of this technique if people
were made to feel more comfortable. In addition to that people will be allowed to use mo-
bile devices with augmented reality features to view different future design scenarios with
position tracking system on-site and in-lab settings. There are increasing numbers of studies
regarding 3D mobile device visualization tools, their usability and effectiveness as part of
design and planning processes (LANGE 2011), however further research on best applica-
tions, in human-computer interaction, usability and perception is required.
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