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Street Modeling

Images by Eric Hanson and Ben Watson
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Street Patterns vs. Tensor Fields

s . A N
2 v
X M
L 3 .. 2
> [
L4 F 'q'
> -
- » ‘l - '.'
¥ +
¥
\.’ »
- v
- kA ’
% .
v v ” ‘}‘ -
- \ " o
S \
e \\ o T R,
('Y .\\ .' "-
N -,
4 . N
o
-t ¥

o \ Bk
L, s T4
4 s o et §
P A
i oo ‘-.ﬁ"‘.. " A3 |
; i' ot AP ey 2 . T
\ -‘, \ *..‘;i}_. /'-\ ., &
: '.‘"; N, o . ',..'
A~ - Ny ~A s . Q
5 /... a y
Nt xéil’ ‘Wi’«;,'i;/'
4 l.t"-- t. b4 “‘ o’ Vo
Y L'E £ y N X
rr ) F s ! ..,,d"t ,'/. |

Real street patterns Tensor fields

" SIGGRAPH2008



-
i Street Modeler

Tensor field editing | Street network panel  Yisualization ]

™ show degenerate points | singularities
I show regular elements
¥ Show tensor lines

¥ Show major roads

[~ show major roads with google style

™ Show road map

I Show line-style streets

I Display streets using street netwark,

Road width  — f————— |4

I Display street network (graph)
¥ Show inkersections

¥ show the end points of the graph

[¥ Show the geagraphy map

[ Show the extracted boundaries
™ Show vegetation map
[ Show the population density map
I Show IBFY visualization
[ Show the scalar field

™ Turn on anti-aliasing

Save as .bmp

Save current project. . Load a project...
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Tensor Field

Order Symmetric Tensor Fields

— 2nd

— Eigenvectors

— Eigenvector fields
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System Pipeline

Input maps tensor Street
__WFHP Tensor field _field T Street Graph graph G
Generation Generation
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Tensor Field Design

b (’ SIGGRAPH2008



Map-based Tensor Fields

* Generating tensor fields from topographical maps
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Brush Interface
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Non-Rectangular Intersections
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Organic Street Patterns

* Adding Perlin noise [Perlin 1985]
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System Pipeline

tensor Street
AR Street Gr_ap h graph G
Generation
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Hyper-Streamline Placement

— [Jobard and Lefer 1997, Alliez et al. 2003; Zhang et al. 2007]

The method based on
Jobard and Lefer’s

Our method
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Street Network Hierarchy
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Multi-level
Street Network Generation
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Graph Level Editing

* Layered editing  Graph noise
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Local Region Editing
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Results and Discussion

Downtown Portland,
OR, USA
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Results and Discussion
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Results and Discussion
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Contributions

* Connection between tensor fields and street graphs
e Suitable modeling operations
* A consistent framework

* Technical novelties
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Future Work

* Extend to related design problems
* Explore a more flexible design system

* Add image-based design
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