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Motivation

ADigital 3D building modelgcreasingly used for e.g.:
AConstructiorplanning, renovation, retrofitting
A(Automatic) taking omeasurements
AAcoustic or thermasimulations
ALongterm facility management
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Motivation

ARequirementson the modelsapplications:

AAnalysisand editing on a high level, e.gnoving walls
AParameterizationof elements, e.gsize of a wall or room
ARelationsbetween elements, e.gvall/room adjacency
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Motivation

ASuitable modeloften not available
AEspecially folegacybuilding stock
AUse3D point cloudsas starting point for modeling
AModeling stilllargely manual& time-consuming

[bAutomated reconstruction methods highly desirable
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Related Work

AActivefield of researchmany recentreconstruction approaches
AFocus on reconstruction skparate surfacesr room volumes
Lack of decomposition into building elements & 2 K I (i
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Related Work

ASome methods employ a spatfrtitioning andregion labelingfor

finding aplausible room layout e.g.:
A Oesauetal.2014:a LY R22NJ 30SyS NBO2yaiGNHOGA2Y dza Ay 3-Oaz8E G dzNB
A Turneretal. 20146 Cl 40 Fdzi2YlI 6SRE a0FflofS ISYSNIGAZ2Y 27F

~ A z N -~ s

A Muraetal. 2014*6! dzi2YF GAO NB2Y RSGSOGAZ2ZY FYR NBO2yAalGNHOGAZY Ay Of

* Image from Mura et al. 2014
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RelatedWork

AShortcomings of previous approaches:
Aoyt e aSLI NUSR NR2Ya 2N aLJI LISNI G KAY.
Ab2 y20A2Yy 2F @2t dzYSGNARO g ffa NBLIND
especially shared walls between adjacent rooms
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Projected planes Partitioning Possible labelings
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OurApproach

AStarting point:Registered 3D indoor point cloud scans

AlLabelsldeally oneper room (plud Yy & 2&dzifalA RSt 0
ARboms unknowrt instead: One label for eachcan
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OurApproach

ARefinementof initial segmentation given by separate scans
ADiffusion process based on mutual visibility between point pairs

AAlso automaticallyilters out clutter outside of the building
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OurApproach

ADetection of vertical planes (RANSAC)
ATransfer into horizontal plane
AGeneration of piecewisdinear partitioning
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Our Approach

AGenerate candidates favalls (incl. estimated thickness) from
detected vertical planes

AEdges of partitioning are centerlines of (potential) walls

N

Projected planes Potential wall structures
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Our Approach

AGenerate edges for each single surfaoe pairs of parallel surfaces
AEdges arevall centerlinesinstead of wall surfaces
AEach edge attributed with (scataalued) wall thickness
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Our Approach
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Potential wall structures Region labeling Resulting wall graph
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Our Approach

AWe now havepoint labelsandthe partitioning:
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[HbHow to determinea suitable labelingf the partitioning cells?
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OurApproach

ALabeling optimization as cost minimization problem:
1 (Unary costdor assigning each room label to a regien)
1 (Binary costdor assigning @air of labels toadjacentregions)I'bhmin.

Low unary cost  Low unary cost
for label "blue” for label “orange”

Low binary cost
for label pair
"(blue, orange)™
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OurApproach

AMinimizing the sum of labeling costgelds the desired labeling
A Graph multilabeling problem solved using algorithm by Boykov et al.

AEdges betweedifferently labeledregions arevalls
A Room heights estimated from horizontal planes in the data
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Opening detection & classification

AFurther enrichment the resulting model
ADetect openingsi.e. doors and windows
AClassificatiorby means ogupervised learning
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Multiple scans within a room

Aln case ofultiple scanswithin a room, implausible walls
are removed In a pogtrocessing step
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Results

AExperiments on a variety of reaorld point cloud datasets
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Results

ATested with up to 67 scans, 22.7m points, about 8.5 minutes
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