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ABSTRACT 
We discuss our approach to supporting citizen participation in 
urban planning with augmented and mixed reality and interactive 
tangible tabletop. The augmented reality solution allows the 
stakeholders to view and compare digital models of buildings on 
their proposed location. In the tabletop system, the stakeholders 
can experiment with 3D printed models of buildings. 

Categories and Subject Descriptors 
H.5.1 [Multimedia Information Systems]: Artificial, aug-
mented and virtual realities. 

General Terms 
Design, Human Factors. 

Keywords 
Urban planning, augmented reality, 3D printing, projection, tan-
gible user interface, tabletop interaction, mobile, visualization, 
architectural visualization 

1. INTRODUCTION 
We present here our on-going work on developing a technology 
solution for involving citizens in urban planning. Our approach is 
to visualise urban building and environment alternatives to 
different stakeholders (e.g. citizens and decision makers) and 
provide them with tools to explore different approaches to urban 
planning. The development work is part of the ILCO – Illustra-
tive and participatory community planning project in which the 
technology solution will also be piloted as a part of real urban 
planning cases. Our main research questions are  

 What kind of mixed reality tools are needed so that the 
future urban plans would be illustrated clearly for different 
stakeholders? 

 What kind of technologies would support citizen engage-
ment with urban planning? 

First, we present some background on how urban planning has 
been supported by different technologies. Then we outline our 
own approach, which builds on the previous work. 

2. RELATED WORK 
Tabletop interaction, tangible user interfaces [7] and design ta-
bles have been studied in several contexts, including urban plan-
ning. An early example of combining tabletop interaction and 

TUI is Urp [8], a luminous-tangible system for urban planning. It 
allows placing physical models of buildings on tabletop and vis-
ualising their effect on the environment, for example how they 
cast shadows or affect wind flow. Dalsgaard and Halskov [2] 
developed a tangible 3D tabletop in which for example map data 
is projected on the tabletop and building textures or metadata on 
tangibles. This allows the users to change the locations of build-
ings, alternate their appearance, and use tangibles as controls to 
the system. MIT researchers have used projective AR to 
illuminate terrain models made of sand or clay1 for urban 
planning. Fatah et al. studied collaboration in augmented 
environment for architectural design and urban planning using a 
system  called  ARTHUR  [3].  Common  to  these  studies  is  that  
they have shown mixed reality to increase the participants’ 
understanding of the planning process. 

Non-interactive 3D printing has been used in urban planning 
recently. Louisville, Kentucky, has a vision development Ideas 
Festival in 20122. The citizens were exploring the new city cen-
tre plans using 3D printed building models as, and were also 
able to print new models on the festival location to experiment 
with completely new ideas. 
With augmented reality the future plans are superimposed in the 
actual environment in 3D. User studies demonstrate that on-site 
augmented reality solutions are useful for presenting urban plans 
for both general public and decision makers [1][5][6]. On-site AR 
solutions can be mobile or fixed installations. Fixed on-site AR 
systems may utilize table-tops and projector screens and thus 
allow more possibilities for collaboration [4]. On the other hand, 
mobile applications allow participants to move around and see 
plans from several different viewpoints. Mobile AR systems uti-
lize usually common devices such as mobile phones [1][5], 
tablets and laptops, but can also utilize head-mounted displays. 

3. OUR APPROACH 
Our work builds on the ideas we presented in the previous chap-
ters. Our approach includes a tangible tabletop interface com-
bined with 3D printing, and on-location AR visualizations. 

3.1 DESIGN TABLE 
Our urban planning design table consists of a physical tabletop, 
physical 3D printed building models, physical control tangibles, 

                                                             
1 http://senseable.mit.edu/sandscape/, 

http://senseable.mit.edu/clay/ 
2 http://www.theatlanticcities.com/technology/2012/09/louisville-

urban-planning-goes-3d/3375/ 
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camera tracking, external displays and projections (Figure 1). 
The system is currently being developed. 
The tabletop itself can be flat with for example map or satellite 
imagery projection, giving context for the interaction tangibles. 
The surface itself can also be manufactured by 3D printing, al-
lowing realistic visualizations and better understanding of 
dimensions with regards to shapes and height differences. 

 
Figure 1: Concept of an interactive design table (picture by 
Minni Kanerva). 
The buildings are intended to be 3D printed ‘plugs’ that the citi-
zens and decision makers can put into context, alternate their 
location, orientation, and models. For example, different noise 
barriers can be set up between a highway and residential 
buildings and allow the residents to explore how the barriers 
would look like and affect the noise level. We are including a 
projection system which allows tracking the physical models and 
projecting different textures and information on them. The 
system will include control tangibles similar to Dalsgaard & 
Halskov’s ‘viewfinder’ block, but our intention is to use external 
displays instead of projecting the imagery directly on the block. 
These external displays can of course be used to show varying 
types of metadata, such as noise levels on the aforementioned 
noise barrier example. 

3.2 AR VISUALIZATIONS ON LOCATION 
User studies show that for architectural visualizations mobile 
phone’s display is too small, and a bigger screen gives better 
user satisfaction and improves user’s understanding of the plans 
[5]. Therefore, we use tablet PCs as end devices for illustrating 
urban plans on location. In our approach we aim to integrate user 
feedback with the visualization tool. Our system is built upon the 
AR visualization tool, which merges virtual 3D objects of build-
ings and real time camera view of a mobile device (Figure 2). 
Woodward & Hakkarainen have described the tool in more 
detailed level [9]. In addition, user feedback functionalities such 
as commenting, voting, questionnaire will be integrated into the 
AR tool. This combination enables instant feedback related to 
visualisations and better comparison between plan alternatives.   

3.3 PROCESS 
Our intention is to develop a simple process that would allow 
also small communities with limited modelling know-how to 
explore the urban planning decisions, and participate at early 
stages. Optimally, the 3D models from architects would be used 
in 3D printing and on-location visualizations. In addition to that, 
we are exploring simple methods for modelling existing build-
ings to include in the context for the new ones. The system could 
also include quick prototyping and modelling tools for the 

tabletop location to enable the citizens to quickly model 3D print 
out their ideas and experiment with them. 

4. CONCLUSION 
We have discussed here our on-going work for creating tools for 
citizens and decision makers for urban planning. The tools 
include a tangible tabletop system with 3D printed building 
models and projection, and on-location AR visualizations. 
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Figure 2: AR visualization tool view. 


