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Abstract 
 
The process of rationalizing decisions by visualization in different qualities is outlined. 3D-
visualization is – not yet – the standard instrument to work with, such as the 2D-planning of 
the development of cities. For the planning and development of a new part of the city 
“Hennef” in Germany, the concept of a long-term study on 10 years is defined. The 
methodology uses a standard geoinformation system as an online-tool to visualize in three 
dimensions the discussions on the future design during the session in the city hall. Both the 
simple procedure of block-modelling and the resulting final product in animated 3D-
visualizations are presented, technical support is discussed and the resulting benefit is 
previewed. 
 
 
Introduction 
 
The development of a system-based technology for policymaking such as the  planning and 
development of a new part of the city by designing the geometrical order of buildings, disaster 
management or more generally any decision-finding in critical situations  could bring a 
significant benefit in architecting the future. Motivation is to predict difficulties, to organize 
exception handling and last not least to plan everyday life.  According to Sutherland [3], this 
would remove “policymaking from the realm of  rhetoric”, remove ”the ad hoc character of 
many existing policy-setting processes” and last not least  “substitute the ‘hit and miss’ 
character of many existing policy-setting processes with a disciplined learning attribute” ([3], 
p.457).  
 
This is a standard procedure of human communication and can be described formally in terms 
of interaction technology. The result has to be designed in a proper way, through which 
different influences are sampled and explained to each other. We identify the specific situation 
of architecting the future according to J.W. Sutherland [3], who discusses “a delphibased 
paradigm for normative system-building”. 
 
We find ourselves in the typical situation of human interaction, which has to be described “as 
a view of a problem, that focuses on the essential information relevant to a particular purpose 
and ignores the remainder of the information” ([2], 121 Definitions). An undefined number of 
aspects and ideas are discussed during the development of a concept on the future land use. 
Different groups result out of the discussion, sometimes being not ready even to see the 
arguments of the opposite side – but the procedure has finally to bring up the (one and only) 
plan on future land-use.  



 
The description of the decision-procedure in process is given in terms of interaction as 
follows. By communication as “a process where information is disseminated from a source to 
a recipient” ([2], 121 Definitions), everybody taking part in the city hall session tries to 
implement his special ideas in the general final result of planning. 
 
system theory 
discipline-normative system design: policy decisions  to rationalize! 
      = constraints on action space 
      = constraints on decision space  
  
The impact of 2D and 3D-visualization as well as the influence of online-support during the 
procedure of communication are theoretically discussed and have to be practically measured. 
The according concept of a long-term study is presented. 
 
 
Decision and Action Space 
 
Dynamics of Reality R (fig.1), i.e. its variations concerning special parameters pi, result out of 
its representation, communication and actions [4]. The interrelation between “communication” 
and “action” are decisions. As far as the agent decision space hierarchy is concerned, “an 
agent is an entity that receives sensations from the environment and responds by performing 
actions that effect the environment using the effectors” ([1], Kap.1.1.1). 
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Figure 1. Dynamics of Reality R 
 
A possible interpretation of “the agent” is the crew in a city hall working on the development 
of a concept, how to go on with the extension of new areas of settlements or industrial use of 
the city area. In the same context, “sensations from the environment” is the feedback of the 
city’s population to the open discussion of the planned concepts. Last not least “performing 
actions that effect the environment” is sampling concepts and comments in a new plan on 
future settlement and industry activities in the area of respect. We succeed in supposing some 
systematic processing to something completely unsystematic: the development of a future 
building plan of a city. We do this by using the systematical agent principle, developed to 
automatize and optimize systems behaviour, whatever the system is dealing with. “Agency is 
the satisfying power to take meaningful action and see the results of our decisions and 
choices” ([2], 121 Definitions). 
 
The description of an ideal procedure during a session in the city hall is given in [1] 
(Abstract). “Sophisticated agents operating in open environments must make complex realtime 
control decisions on scheduling and coordination of domain activities. These decisions are 
made in the context of limited resources and uncertainty about the outcomes of activities.” 
Nobody has enough time, sessions are endless, everybody wants something else, but the head 



of the session has to force decisions in order to be able to go on some little steps in the 
development of city’s areas …  

This undefined and unstructured procedure is both expensive and dangerous! “Many efficient 
architectures and algorithms that support these computation-intensive activities have been 
developed and studied. However, none of these architectures explicitly reason about the 
consumption of time” (and so on money!). 

“The problem of sequencing execution and computational activities without consuming too 
many resources in the process is the meta-level control problem for a resource-bounded 
rational agent.” ([1], Abstract). The concentration on the solution of this meta-level control 
problem is actually neglected – though the financial situation in communities and cities in 
general is judged to be catastrophic. 
 
Visualization 
 
It is not trivial to identify and recognize common ground as the “agreed basis, accepted by 
both or all parties, for identifying issues in an argument” ([2], 121 Definitions). The standard 
procedure is to draw a 2D-plan, to work on it during the discussions in sessions and to present 
it as “final result” to the public for open discussion, not taking into account the weak point, 
that both the participants in the city hall session as well as the open public do not really 
comprehend the consequences out of the 2D-plan’s contents. 
 
Communication does not work! Sometimes, communication can not work because of the 
inability of the public to translate 2D-plan-information to a 3D-picture in mind, or – even 
worse – communication should not work because of intended manipulation of the public by 
the planning group, i.e. how to convince a small settlement’s population to accept a 10-floor-
building … ?! In consequence, perception does not work:  “… the process of merging input 
into a usable mental representation of the world.” ([2], 121 Definitions). 
   
The concept for solution is both easy and practicable. The basis for realization is to replace 
2D-plans by 3D-models in virtual reality (VR) as “a simulation of a real or imagined 
environment”. Followed by augmented reality (AR) as “a technology that shows additional 
information to a user complementing ordinary perception of reality” ([2], 121 Definitions), 
both cognition is enabled and public’s mind will start to understand the meaning of the 2D-
representations, being able to judge and discuss it. 
 

Figure 2.  Block-modelling – test area “Hennef”. Figure 3.  3D-visualization – test area “Hennef”. 
 
The 3D-visualization can be processed in different level of details, from level of detail 1 
(LOD1) (fig.2) in the form of a simple block-model to LOD3 (and higher) by more a more 



precise construction of details up to a quasi-realistic object-model (fig.3). 
 
Project Description 
 
For the planning and development of a new part of the city “Hennef” in Germany, the concept 
of a long-term study on 10 years is defined – starting in 01’2005 – within an actually new 
cooperation between the city of Hennef and the University of Siegen.   
 
The project consists of two essential elements; first to visualize online in three dimensions the 
elements of the running discussions on the future design during the sessions in the city hall 
(fig.2), using a standard geoinformation system as an online-tool and second to realize the 
precise modelling (fig.3), introducing the selling-phase after. 
  
The operational, but simple block-modelling will support the decision-phase of the project. 
New ideas are introduced immediately. Everybody is able to see and understand the direct 
consequences of the running discussion, which will be more concrete and focused on essential 
points and aspects. Decisions will be found more easily. The (standard) precise modelling for 
the representation of the new part of the city in the internet will be an additional side effect, 
supporting the marketing and selling phase after. 
 
Both the simple procedure of block-modelling and the resulting final product in animated 3D-
visualization will be useful tools both for future and historical purposes such as selling ground, 
defining tourist highlights or documenting historical or industrial aspects. 
 
 
First Experiences 
 
A first online-visualized planning session for the test-area “Hennef-Ost” took place in 
03’2004, using a prototype-version of the block model (fig.2), where we see an industrial area 
in the south of a living area, which has to be protected by a 3m-embankment with a 2m-wall 
on it. The maximum height of the industrial buildings (fig.2 and 3 – left side) was fixed on 
15m (!) without any further discussion. 
 
The effect of the visualization was impressive and delivers the strongest argument for the 
proposed use of visualization as an online instrument. The intention of the session was to 
decide to use or not to use the described online visualization support for planning sessions in 
the city hall, the result of the prototype-presentation was a hard discussion on the planning 
features such as both the height of the industrial buildings and the embankment as well as their 
influence on the quality of the living area beside it. 
 
 
Conclusions 
 
The resulting benefit out of the online- and post-processing support by 3D-visualization can 
only be predicted and will be measured by taking into account the speeding up of sessions, 
time for passing decisions and the selling phase itself during the long-term study starting in 
2005. The planned financing on 10 years may be shortened effectively by shorten each 
session, by producing rational decisions as well as supporting the selling phase as a marketing 
instrument as a useful by-product! 
 



The application of the agent-principle back to everyday life delivers a nice example for the 
strength and validity of human-information interaction according to information theory. 
 
There are numerous examples on the use of 3D-visualization on object or city planning and 
3D-city modelling both nationally and internationally such as  [5] to [7]; we can judge them as 
the post-processing version of the “online”-method proposed here. The “idea” of fixing the 
industrial buildings to a maximum height of 14 m can be discussed emotionally, but nobody is 
able to realize the effects out of it objectively. To see this fixing immediately in a 3D-
visualization by online-support, i.e. somebody visualizing immediately the ideas in the 
running discussion – even only in a 3D-block-model – will make public’s mind start to 
understand the meaning of decisions, being able to judge it. Perception of reality works! 
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