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Abstract

In this preliminary study, we have investigated the functions of VRML in the
representation and communication of visualization from various viewpoints, the
evauation of planning information and a simulation model. As a 3d modeling
prototype, experimental Web site was set up and used to disseminate design data as
VRML models and HTML text to the designers, and participate people. On thisissue,
we discuss the way our design information documents were developed in VRML, the
issues we faced implementing it, and critical feedback from the users of the Web
space/ site. We andyze the usefulness of VRML as a communication tool for the
designer and users. At the meantime, we discuss urban design faces as it shifts to
embrace widespread use of visualization communications infrastructure for design
process.

On the other hand, the paper will consider the potential of nonconventional
photogrammetry in computer modeling and virtual reality technologies being
developed on the World Wide Web (WWW) for the visualization, observation,
modeling and analysis of virtual environment.

This project addresses the whole range of issues that arise from the digital
image-based modeling on the VRML, which represents the physical environment. The
aim of the research is to process the image data acquisition, modeling on the computer
and representation on the Internet. This research tests new computer programs
oriented to constructing 3D models and graphics through image-based calibration
modeling. The paper also will consider the application of these technologies in a
range of contexts. such as environmental design, design process participation,
educationand training.

Keywords: Computer visualization ;lmaged-based modeling; Digital photogrammetry;
Virtual Redlity; VRML



1. Introduction

World wide web (WWW) on the three-dimensional visualization have implemented a
wide variety of computer techniques in order to design, model and simulate the
outcome of a given design process or development [1]. Based on the computer visual
simulation, designer and developer can easily experience and evaluate the quality
gpace or built environment that have employed the physical environment before.
Meanwhile, computerized environmental models are used as a platform for
representation and education [2], and they are more helpful to understand the
interactions among environmental experience, attributes and characters [3]. Within
these issues, VRML on the world wide web (WWW) have been created with several
ams: to aid the design process, to represent the environmental information and to
argument virtual reality.

For digital photogrammetry, surveying methods based on image and photographic are
used in many applications in computer graphics, computer game and industria
metrology. As photogrammetry generally records all data as a series of dimensional
coordinates, it makes a good tool and application patner for today’ s
three-dimensional computer graphic design and virtual readlity. Photogrammetry
basically means measuring in images. Therefore a system for digital photogrammetry
must be a hybrid, processing both image and vector data. In monument preservation
or archaeology it can be used to produce very detailed documentations which can be
used as reference to judge the spatial issues. On the other hand, the production of
rectified texturemaps from perspective image applies the representation of virtua
reality. For computer graphics application, digital photogrammetry is an interesting
topics for computer aided architectural design and create a modeling strategy quite
different from the current CAAD system.

This paper explores the process of computer aided architectural design in computer
visual simulation on the Web. It also provides adigital way to experience the physical
environment and examine the reality space with visual hierarchy that from near to far
are gravity, direction, weather character, buildings element and urban scale. On the
other hand, Lynch s [3] notions on the elements of urban image, such as paths, edges,
districts, nodes and landmark, was reviewed with virtual cityscape to disciplines of
urban design. Having outlined these potentials, the ability of the Web to serve as a
dissemination mechanism will be discussed.

2.  Managing data

2.1 Datatransformation in CAAD

The mgor work of architectural visualization currently pursuit the several issues
which are the characters of the traditional urban feature, different periods of urban
development, the identities of street , the amenity of outdoor space, the environment
of neighborhood, and the promenade of spatial procedure. For transforming data of
these fields, information data and spatial prototype have to become structure and
digital format. Furthermore, for representing and communicating on the same channel,
the schemes of architectural design need to provide a model with interactive tools to
evaluate of planning information. By these proposals, a large volume of information
has to transform as the useful data or database based on a distributed platform to store
and convert them to digital format. And all of data are built upon the application of



Internet (Fig. 1). Following this procedure, we start to collect text, graphics, images
and maps in order to approach digital modeling of architectural design schemes.
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Figure 1. The process of data transformation

The main purpose of simulation is to represert physical environment as new feature.

For integrated with traditional heritages and urban environment, the provision of
information should clearly deliver the actual definition of database. It is critica to

build an appropriate data structure to store or restore the characters and attribute of

information, as shown in Fig. 2. On the other hand, for the accurate perception of

simulation, different data can be applied the model of various level of scale. Therefore,
a larger scale map with an abstract view is not only simulating appropriate image but
also speeding Internet application
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Figure 2. Relationship between criteria of urban design and data of CAAD for modeling

3. Themethods of modeling



3.1 Modding of VRML

VRML is a programming language to present 3D graphics on the World Wide Web
(WWW). Its viewer (cortona) which was used a VRML browser
(ParallelGraphics inc.) with Internet Explorer (Microsoft Inc.) provide interactive
functions for exploring existing models. Indeed, VRML language was designed as an
open source for integrating 3D virtual worlds into the Internet. VRML provides a
flexible, crossplatform (VRML is viewable on any internet system with the
appropriate browser) environment to model geometry form, the user is able to
producing a modd using a popular 3D software such as 3d Sudio MAX or FormZ.
As VRML data file is designed for distribution on the WWW, the volume has to
reduce as small as possible. On the other hand, for realism purposes, VRML modelers
are sometimes have to apply textures, or photorealistic facades to the VRML objects
in order to increasing mode “reality’. The more powerful PC and the faster transit of
Internet permit the performance and speed of virtual reality.

The current release of VRML (VRML 2.0) allows the modelers to increase the level
of achievable realism by permitting behaviors to be assigned to objects. Behaviors
allow ascene to include objects with movement and directional sound, significantly
increasing levels of details, surface normal and interactivity [3].

3.2 Modding and measuring by digital photogrammetry

The first step in a photogrammetric process is the acquisition of image data (see fig.3).
Traditional filmbased cameras still provide good image resolution, today’ s digital

video camera offers a number of advantages which are quality and quantity control,
no subsequent digitization and argument post-producing to animation.

On the other hand, Image-based modeling requires the input pictures as much as
possible to build the 3D geometry. The model must fit perfectly each image in order
to achieve the best results, especially when generating textures. After calibration,

normally you place more points to the images to build a cloud of point that will serve
as the basis for creating the polygona mesh. Of course, the more points placed, the
more precise model will be.

Currently this semi-automatic measurement techniques create a need for a modeling
strategy which is different from traditional method in computer aided architectural

design. There are some software processing the 2d raster image to 3d vector computer
graphy which are Photomodeler(Eos Systems Inc.) and Imagemodeler (REALVIZ

Inc.).
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Figure 3. Process overview for digital photogrammetric modeling



3.2 The digital modeling of VRM L on general physical environment

This section will explore the process

of digita modeling in physical environment.

VRML, 3D graphic technology, is currently developed for Web-based dissemination
As a part of this research, this process has been examined in four major steps of
Web-based development, shown as Fig. 4: (1) Planning database implementation; (2)
3D Solid modeling; (3) VRML generator (Web data file); (4) View VRML model

(plug-in “browser™);
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Figure 4. The four stages of creating virtual world

Basic functions for the smulation of environment are the modeling of representation

that based on the environment of city,

site, architecture and plants in the real world.

With these aspects, the process of the smulation using VRML is shown as Fig. 5.
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Figure 5. The process of environment simulation by VRML
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Image-based moddlings ( plants and background)

For the rendering purpose , the model of plants are formatted to 2D texture TGA data
files as crossed way modeling, shown as Fig. 6. This method is an efficient modeling

for fast rendering the virtual plants. By

mapping the texture on the model, the quality

of the element in urban environment is improved that approach closely to the purpose

of virtual redlity.

Following the texture mapping, the background of environment is potentialy
enhanced on the modeling process. Generally the background was dealing with the



fog to blur the depth of focus. On the case of large scale model, it might make a huge
VRML file to consume the time for download. For above problem, by modeling the
surface as a background around the site with seamless texture mapping, file size of
VRML could reduce efficiently, shown as Fig. 7. This producing way of modeling is
different from 360° panoramic image applied on the VR environment.

Back Right Fraont Lett

Figure 6. 2D texture data files as Figure 7. Seamless texture mapping as
crossed way modeling background

4. Discussions

4.1 Resultsof visualization

For the reason of scale, digital models have to be classified to present the proximate
detail. By analyzing four scale of urban rendering, the view of block scale reveals an
appropriate vista point to review the landmark and nodes, shown as Fig. 8. With detail
of architecture, plants and elements of street furnish, the VRML images are qualified
by comparing with real-photo to evaluate the ability of simulation. In reality, quality
of the VRML performance was critical about the issue of accuracy. In order to
represent the image of impression, the data for visualization have to undertake
accuracy of coordinates, geometry and scale of buildings. Furthermore, the database
of image with various timelines and periods provided historical study which will
address another issues of virtua preservation of building.
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Figure 8. The visualization of landmark (Taipe City Hall) and neighborhood on VRML
browser

4.2 Interactive function of VRML system



VRML browser provides severa ways of view: walk, fly, plan, pan and turn. With
these tools of view, we can study the vista point and path for animation of walk
through (Fig. 9.). Some proposals of environment design required the control of
viewpoint. VRML program has the function of pre-defined viewpoint and its browser
provides the toolsto find it easily.

Different promenade of walk-through represent the possible outlooks of urban design.
For experiencing the sequence of images, VRML program provide the function of
“navigationinfo node” to limit highlight, speed and visibility. In fact, there is alot of
advanced nodes which enhance the interactive functions in the VRML world.
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Figure 9. Images of walk through (l&ft to right)(the streetscape of Lu-Chu technology industry)

4.3 Modeling with photogrammetric system for measurement

The model of defined by photogrammetry is a limited amount of geometric
deformability, while maintaining some qualitative aspects of its shape. These
congtraints can offer the computer’ s measuring operations and ensure a qualitatively
correct result. Without any qualitative guidance the accuracy of the measurement
process creates unexpected results. (shown asfig. 10)

Therefore, the parameterization of the individual objectsiswhat we refer to as critical
constraints. The shape characteristics that can be controlled with the set of parameters
are identical to the ways the photogrammetric procedures can adjust the element to
better match the results of the 3D feature extraction. On the other hand, users can get
feed back about the reliability of the extracted features by the underlying model. This
thought reveals the fina am of photogrammetric modeling which is ether to
represent reality or to argument reality.
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Figure 10 The working model of traditional building on the software (Imagemodeler)



5.Conclusion

The study explored the above implementation of using VRML language,
photogrammetric and image-based modeling which proves to be a feasble way for
environmental design studies. Computer with the Internet environment provides an
interactive interface for people to examine the virtual reality world. In fact, personal
computer simulation becomes a affordable and an efficient approach for spatial
studies.

This paper also provides a digita approach to understand the digital architectural
photogrammetry which brings together the functionality of virtual environment and
computer measurement procedures. The current integration of the computer
visudization and the photogrammetry systems is a potential development of new
CAAD modeler, which is designed to reach the specia requirements of the
photogrammetric computer measurement procedures.

For computer visualization, new environment features, and other examples are shown
for representing the above points. From the research aspects, the management of
image data, geometric modeling, and virtual reality world based on the Internet in the
large-scale urban models are examined. The results show that extending the
development of WWW beyond the PC standalone theories is critical for future
research. The virtual environment of VRML with photogrammetry modeling is a start
to integrate the possible applications on the CAAD process.
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