-0

0>V 0nD>

Z0—--0Cco0xn—HZ -

ozZz>

SOrTmMxXXOS

GEOGRAPHY

VZ? ‘ RESOURCES D ENVRONENT Point Cloud Processing and Visualization for Landscape Architecture

VIRGINIA TECH.

Architectural Visualization involves generating a
set of 2D and 3D drawings to convey a designer's
intent. It is also used to aid in the design process
by studying the 3 dimensionality of a space and
how the addition of designed elements affects t
flow of a space. The issue with this workflow is
that in order to create a 3D model of the space,
simplification of the space’s geospatial qualities is
required. Spot elevations are difficult to create in
a 3d model, so modeled topography is over
simplified and does not capture what the space
truly is like. Point cloud models can help to create
lsmarter 3D models for the purposes of landscape
architecture. By using lidar data to generate a
“source model” of a site's existing conditions,
designers can make more informed decisions and|
create stronger designs. In addition to this, the
use of a point cloud model streamlines the design
process, allowing for more efficient work. LIDAR
data can quickly generate accurate models which
can be used to create several different types of
products, such as VR models and 3D printed
models. The poster will explain the workflow to
generate a source model for the purpose of
design, along with how that affects the
lestablished design process. In addition, the
poster will also show a variety of products that
can be made to convey the finished design, such
as an altered point cloud model as well as a VR
model and a 3D printed model.

For the purposes of this project, | worked with the
VT student organization “Design for America” to
implement this workflow into their real life project
in Narrows, VA. They had no basis of site
analysis, so this work would truly test if it was
worth using or not as they were relying on it to
inform the design process.

In order to create more accurate 3D models for
designers, georeferenced data is required as a
base. This is then constructed into a source
model, which is studied throughout the design
process. New elements are then added to the
model to create an altered model, which can be
viewed in VR or 3D printed.

The Workflow:

Download data into
cloudcompare

Process with orthophoto using
GIS

Begin site analysis using plas.io
and CC (using segmentation)

Generate design using standard
architectural process
Generate master plan & model

Merge synthetic points to source
model in cloudcompare

Upload altered model to
immersive viewing softwares
(unity game engine and
sketchfab)

Create tiled 3D printed model
(Cura)

i
7

Chandler Carruthers and Dr. Thomas J. Pingel

Potential Lidar+Landscape Architecture Workflow

IMAGE KEY

1: Original Data with scalar fields
2: Source Model (layered)

3: Flood Analysis of Source Model
4: Construction Document

5: lllustrative MasterPlan

6. Altered PC with 3D assets

7. 3D mesh model

8. VR point cloud

9. 3D print of topography
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The usage of the georeferenced data changed
the trajectory of the design entirely. By measuring
spot elevations, viewing the space in section, and
testing the extent of the flood zone, we were able
to choose the best possible location for the kayak
locker and we had enough time to add elements
beyond the locker.

An interesting development came in the form of
adding synthetic points or a mesh to the model.
When creating the altered model, reviewers liked
the look of adding a Kayak Locker mesh rather
than turning it into a point cloud. The reason for
that was the contrast between what is existing
and what is new.

A major issue | ran into was opening lidar data in
3D modeling softwares like Blender. On paper,
the process should've been easy, but after weeks
of trying, | could not achieve it. However, | did
successfully get photogrammetric data into the
3D modeling software Blender, which | then used
to create a design model and altered model. The
[process was quite easy as the data was captured
and uploaded from an iphone, so I will move
forward with using photogrammetric modeling in
Blender.

The next stage of this project will be to fully
realize an altered model that has been created
from the georeferenced source model. This
model can be 3D printed, spun up in VR, and
rendered using softwares like lumion.

| would also like to implement VRsketch as well,
an add-on to sketchup that allows for the
modeling of point clouds within VR. This would
allow for a more immersive experience when
modeling and viewing the point cloud, and could
be the way to get lidar into a 3D modeling
software.

1 will also try to use various 3D printing methods
to get the best result of print, such as resin
printing. This workflow shows great promise but it
has a lot further to go in order to become an
industry standard.
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