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Definitions

3D geospatial techniques (modeling, visualization, and simulation) are
used to represent and analyze real-world geographic features and their
attributes in three dimensions. The data used is geo-referenced.

« Modeling — the process of replicating real-world objects or creating designed objects
* Visualization — the process of extracting data from the model and representing them

« Simulation - refers to the dynamic sense of visualization







Digital Model

Sketchup Model
Ref https //blog.sketchup.com/article/10-tips-for-modeling-large- deS|gn projects




Visualization: Photomontage
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Visualization




Visualization: Webscene ( 3D scene that is created for web-based applications)
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Philadelphia Redevelopment
: https://www.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=86f88285788a4c53bd3d5dde6b315dfe


https://www.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=86f88285788a4c53bd3d5dde6b315dfe
https://www.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=86f88285788a4c53bd3d5dde6b315dfe

Visualization: 360-degree Panorama: an unbroken view of the whole region surrounding an observer
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Landscape Components: Tree, Berm, Trail, Animal, Flower, Water feature, Seat area

Campus Landscape Rendering
UF research



https://view.mylumion.com/?p=lyzjjvr43hqt3upo
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Simulation: Transportation
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Modeling & Visualization Development Directions

« Photo realistic rendering

 Real time visualization

* Web-based

« Convergence between different software (CAD, GIS, BIM, etc.)
« Rule-based modeling: Automation in constructing 3D models

« The need of large-scale urban simulation for urban planners

« XR Reality (Virtual Reality, Augmented Reality, Mixed Reality)

« Al — object recognition, image reognition, content creation, etc.




Evaluation Criteria for 3D Geospatial Modeling & Visualization

* Accuracy

The ability to represent the location of the model as closely as possible to its
location in the real world.

* Realism
The degree to which simulation represents the details of the real world.
* Representativeness

The kinds of information that simulation is capable to provide and the level of
Interaction with the information provided




Advantages and Limitations of 3D geospatial techniques

- Advantages « Limitations
 Imitate closely real-life experience of * High cost for high quality results
built environments » Technology limitations
* Accurate representations « Learning curve for advanced
 Ability to represent dynamic complex applications
information

 Help sharing and participation




Software Tools (examples)

« Traditional Digital Modeling
SketchUp 3DS Max Rhino
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* Rule-based Modeling

CityEngine  InfraWorks
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* Building Information Modeling

Revit

» Large Scale Geospatial Modeling
ArcGIS Pro ArcGIS Urban CityEngine
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» Realistic Rendering

Lum|on rai Enscape

. Immerswe Experience

Unreal Unity
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# SketchUp File Edit View Draw Camera Tools Window

A G /-0 P SO H P UBD gL HOEREKRPEaS

SketchUp

(¥) (D @ Select objects. Shift to extend select. Drag mouse to select multiple.
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ArcGIS CityEngine


https://ufl.maps.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=512d83410f514d0398e1a4d3bb3ba933
https://ufl.maps.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=3810e370e4fc44de9a1998739783ebe2
https://ufl.maps.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=091d8ab547314176b38f5d969d169c70
https://ufl.maps.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=bdf52d476999400bb9eb246ec98e0216
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ArcGIS CityEngine


https://ufl.maps.arcgis.com/apps/360vr/index.html?id=ad38e62f733147078ac0110bd93b0ef9
https://ufl.maps.arcgis.com/apps/360vr/index.html?id=a3d7334883be46eea960601f2a68daca
https://ufl.maps.arcgis.com/apps/360vr/index.html?id=3853f909f7824fd891da3aeabe76d9e6
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CityEngine + Unreal
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CityEngine + Virtual Reality (VR) (@
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Presenter Notes
Presentation Notes




Modeling Process

Components of built environment organized as layers of the model:

Blocks

Streets

Buildings

Landscaping

Street Furniture




Aerial image of the existing site



Define blocks of the study area
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Buildings and Structures help to further define the urban environment by their form (design) and their function (use)
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Landscaping provide both a functional purpose as well as an aesthetic characterization and quality.



Street Furniture contributes to the identity, character, and functionality of urban spaces.



The Modeling Detail: Design scale
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CityEngine vs. SketchUp

» Specifically designed for urban planning, suitable for large-scale urban models
and cityscapes — can be detailed in certain ways and the software already
includes many infrastructure texture/furniture packages

» Procedural / rule-based modeling: define the properties of a 3D projects
relying on a set of rules and parameters

» Integrates geographic information systems (GIS) data and real-world data for
city modeling. Has a strong integration with Esri’'s GIS software. Good for
scenario-based analysis

» Can create and export 3D WebScenes and 360-degree panoramic images.
The latter can be viewed in VR goggles.




Bike Lanes

Rule-based modeling  [Ritessrs | Right Bike_Lane Wigth _1.8m
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Figurel (b). Interf_ace of Rule
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Figurel (c). Generated bike lane
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