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Goal

o 3D models of buildings from LIDAR point clouds

Challenge

o Tracing vertical walls (within a building footprint)

wwuw.geodan.nl @



Geodan

ocoood@®
oooooooo&
00000000
ooooooooooooo.
ooooooooooooooooo’!
oooooooooooooooooo q’
660000000000 000000000 @
oooooooooooooooooooooooo“
0000000000000

OOOOOOOOOOOOO
OOOOOOOOOOOOOOO
0000000

OOOOOOOOOOOOOOO

OOOOOOOOOOOO
OOOOOOOOOOOOO

00000000 o O
OOOOOOOOOOOOOOOOOOOOOOOOO
o]

0000000000
OOOOOOOOOOO
OOOOOOOOOOOO

OOOO0000000000000000000000

] OOOOOOOOOOOOO

.ooooooooooooo
ooooooooooooooooooo
000000000

00000000
OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO
000000000000

0000000000
0000000000000000 0000
OOOOOOOOOOOOOOOOO

OOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000 O
00000000000000

.ooooooooooooooooooo
0000000000000000
oooooooooooooooo
ooooodioo00o
w:p vt

Approach

o Find the boundary points
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Approach

o Find the boundary points

o Segment into walls
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o Find the boundary points
o Segment into walls

o Fit lines to wall points
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Approach

(©)

(©)

(©)

(©)

Find the boundary poinfs
Segment info walls
Fit lines to wall points

Determine primary
orientations

wwuw.geodan.nl



Geodan

.'G'OOOOOOOO

0000000

'00000000000
00000000000000
000000000000000

000000

000000000000000'

00000000
OOOOOOOOOOOOO

'OOOOOOOO
000000000010

'OOOOOOOO
lOOOOOOOOOOOOO
'00000000000000

-OOOOOOOOOO
OOOOOOOOOOO

00000000000
'OOOOOOOOOOOOOOOOOOOOOOOO00000'0!
'0000000000000 0000000000000‘0000000
0OOO000000000000000000000000' DQOOOLS
S OOOOO00000000000000000000' POC
0OOOOOOOOOOOOOOOOOOOOOOOOOO0 A
0OOOOOOO0000000000000000000'
'0OOOOOOOOOOOOOOOOOOOOOOOOO0
0OOOOOOOOOOOOOOOOOOOOOOOOOOO
'OOOOOOOOOOOOOOOOOOOOOOOOOOO'
0OOOOOOOOOOOO0000000000000000000
OOOOOOOOOOOO'OOOOO'
[s]e

OOOOOOOOOOOOOOOO
-OOOO0000000000000000000000040000
i000000000000000000OOOOOOOO'_ sgele
'OOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO
0000000000000000-
OOOOOOOOOO

'OOOOOOOOOOOOOOOOO
0000000000 OOOOOOOOOOO

POOOOOOOOOOOOOO
"-OOOOOOOOOOOOOOOOOOOOOOOl
OOOOOOOOOOOOOOO
OOOOOOOOOO'
OOOOOOOOOOI

00000000
000004

slelelelels
QOO

:-000000000

Qoo 0000000
SRRQR 000000000
N 00000000099

.:.'00000'&
L 0AY
s of

OOOOOQ“

00000'0

OOOOOOOOOOO' ood(JO
oY)

Approach

o Find the boundary points
o Segment intfo walls
o Fit lines to wall points

o Detfermine primary
orientations

o Setwalls to prim
orien’ro’rions%r 980ry
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Approach

o Find the boundary points
o Segment intfo walls
o Fit lines to wall points

o Determine primary
orientations

o Setwalls to prim
orien’ro’rions%r QSOW

o Compute intersections
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Challenges

o Find the boundary points

o Concave hull (A. Moreira and M.
Santos, 2007)

o Segment into walls
o Too sensifive to parameters

o New approach:
o Create a convex hull

o Use hull points as segment
boundaries

o Check fit of each segment

o Recursively fit convex hulls until
all points fit well

o Merge segments in same
direction

489510 -

489500 -

489490 -

489480 -

489470 -

489460 -

122570 122580 122590 122600 122610 122620 122630 122640 122650
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Results

Merging

489510 A

489500 A

489490 -

489480

489470

489460 4

122570 122580 122590 122600 122610 122620 122630 122640 122650

Boundary points

489510 1

489500 1

489490 4

489480 1

489470 4

489460 -

489450

122570 122580 122590 122600 122610 122620 122630 122640 122650

Line fitting

489510 A

489500 -

489490 ~

489480 A

489470 A

489460 -

T T T T T T T T T
122570 122580 122590 122600 122610 122620 122630 122640 122650

Segmentation

489510 -

489500 -

489490 -

489480 -

489470 A

489460 -

122570 122580 122590 122600 122610 122620 122630 122640 122650

Regularization

489510 A

489500 A

489490 -

489480 A

489470 A

489460 -

122570 122580 122590 122600 122610 122620 122630 122640 122650
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Results

Intersections

489500 A

489490 A

489480 A

489470 A

489460 -

122570

122580

122590

122600

122610

122620

122630

122640

122650
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Results

Intersections

489510 A

489505 A

489500 A

489495 A

489490 A

489485 A

70
+1.225e5
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+4.895e5 Intersections

Results
0- 19

122550 122560 122570 122580 122590 122600 122610
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Results
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Chris Lucas

o https://github.com/Geodan/concave-hull
o https://github.com/Geodan/building-boundary (WIP!)

chris.lucas@geodan.nl
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