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The Design and Implementation of CyberCity GIS
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ZHU Qing" LIDeren GONG Jianya: XIONG Hanjiang
(1 National Laboratory for Information Engineering in Surveying, Mapping and Remote Sensing,

Wuhan University, 129 Luoyu Road, Wuhan, China 430079)

Abstract. The first section of this paper gives a brief introduction to CyberCity, and then the
CCGIS architecture which consists of three parts, the 3D creator and editor, the integrated
databases management sy stem and the 3D representation and visualization platform is presented.
In the second section, the methods of 3D modeling concerned with LOD are introduced. Especially
for efficient 3D data capturing and modeling, based on the object-oriented idea, CCGIS proposed a
feature classification and coding scheme, according to which the 3D coded data can be sampled
very conveniently using the photogrammetric workstation. On the other hand, a TIN based algo-
rithm can be adopted to create the multiscale 3D city models automatically with high efficiency us-
ing these coded data (feature points and lines). The 3D creator and editor can not only create its
own 3D city models from the 3D data and/or 2D data plus height attributes, but also import the
3D models created by 3DS or by CAD, and the 3D models also can be edited, for example, to copy,
to move, to delete, and to modify any kind of objects in the model.

In the next section, the proper 3D data model concerned with the requirements of OpenG L
based rendering are presented at first. Then the integration of different databases like the digital
elevation models digital orthoimages and 3D city models is discussed. For CyberCity, since the
huge data volume, its proper organization and spatial database index are quite important for data
retrieving. The version of 1.0 CCGIS just provides an initial solution for this purpose, which is
based on the hybrid system of relational database and file system. But this is not ideal, because the
total data access efficiency is dissatisfactory. Moreover it is very difficult to maintain the conve-
nience and reliability of multiusers’ operation and network transmission.So it is necessary to test
the integration management of all the data related to the CyberCity using object relational DBMS
like Oracle8. 16, etc.

At last, an interactive visualization platform is introduced, this platform provides the choices
of 3D animation or virtual cityscape, and the visual impact can be satisfactory through modulating

the various display parameters, such as the rotations around the 3 axes , the field of view and the

(F#% 17 7)



reflection and hot point are the examples of the look direction error. The radiometric errors affect
the precision of digital analyses’ result based on remote sensing images.So it is very necessary to
correct the radiometric errors. The papers beginning from both the sensor’ s look direction and the
micro-plane reflection, analy zed and researched the look direction error to Airthorne Imaging Scan-
ner image and the corresponding correction method. The authors consider that in the airborne
imaging scanner, the factors, mainly including micro-terrain and the change of relative geographic
position in imaging, are the main reasons to create the look direction error. The radiometric error is
not only related to the look direction, but also closely related to the spectral bands of sensors. Be-
cause of the complexity of the terrain distribution, it is very difficult to correct exactly the radio-
metric error. The authors also consider that the look direction error has the systematic and random
features. A ccording to the statistic theory, a correct method based on image’ s statistic analysis was
put out and used to calibrate the look direction error. The main ideas of the correcting method in-
clude: the ratio between average reflecting energy and the reflecting energy received by sensor is
fixed for every pixels in the same look direction; there are the same average reflecting energy dis-
tribution in the different look direction. The paper sees the earth surface as a model betw een full
reflecting model and full Lambian model. The model is different from both full reflecting model
and full Lambian model. In the paper’ s model, if the reflection intensity of every direction of ob-
ject is the same the model becomes full Lambian model. If there is only one reflection direction to
an input ray, the model is similar to full reflecting model. The determination of correcting coeffi-
cients depends on the distribution of reflection energy in the every look directions. At last, the ex-
periment w as completed by using simulated image data.
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depth, the mode of walking through or flying over, and the animation route, and so on.
The initial version of CCGIS had been used for afew pilot CyberCity projects » such as Shen-
Zhen, Shanghai and Beijing. The modeling methods and data model adopted in CCGIS are good
choices for CyberCity construction.In the near future, next version of CCG IS with more pow erful

functions will be carried out.
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