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Qur living room regression network

Input

Resnet34 without average
pooling layer and fc layer
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LeakyRelLU

Conv2d(512, 2)

AdaptiveAvgPool2d(1)

2-d Coordination



Qur continuing network

Input

Count vector

(existing rooms) Resnet34

Concatenation

Linear(512512)

LeakyRelLU

Linear(512256)

LeakyRelLU

Linear(2562)

Softmax

Continue or terminate



Network architecture of our room locating network
andwall locatinghetwork

Conv2d(512, 512), dilatioris, 12, 18, 24

Input
BatchNorm2d(512)
DeepLabASPP based on Resi3t
without upsampleayer
LeakyRelLU

Conv2d(512, 512%ilation=2

Conv2d(512, 512)

ConvTranspose2d(512types)

BatchNorm2d(512)

Softmax

LeakyRelLU

Prediction map

Conv2d(512, 512)

The main architecture is shown on the left and the modified ASPP bldx&epfiabASPP is shown on the right.



Hyper parameters

Hyper parameters Value
Batch size 16
Epoch (regression) 300
Epoch (continuing) 300
Epoch (room locating) 100
Epoch (wall locating) 100

Optimizer Adam
Learning rate* le-4
Weightdecay le-4

*For the regressionnetwork and continuing network, we adopt a & & ( f&diing rate policy. the learning rate is
multiplied by 0.5 every 30 epoch Forthe room locatingnetwork and wall locatingnetwork, we adopta & LJ2 fkeaning

rate policy. the learningrate is multiplied by p : with power=1.5.




Loss function

A Theregressiometwork
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Where N is the number of the training data in one min bat¢chHQ and 0 “HQ are the
predicted and target locations of the living room, respectively. Here
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Loss function

A The continuing network
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Where N is the number of the training data in one min batdshand® are predicated scoréor
continuing and not continuing, respectively.

A Thelocatingnetwork
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Where N is the number of the training data in one min batch. The seconéans the sum on
all pixels] is the weight for each categomyis the index of the target category for each pixel.
e is the predicted score vector computed on each pixel.



Implementationof ISSNefWang et al. 2018]

We adopt ISSNefas the baselineroom locating model, which predicatesroom locationsone by one. In eachiterative step, it first
analyzeghe input sceneto determinewhetherto add anotherroom by the continuingnetwork and then usesthe locatingnetwork
to decideboth whichcategoryof room to addandalsowhereto addit.

Thecontinuingnetwork hasno differencewith the one usedin our proposedmethod. Thelocatingnetwork computesn) g Yaf,
the probabilitythat wis the categorywhich shouldbe addedto sceneYat location ) .
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Here- , @Gsamultilayerfeed-forward neuralnetwork, AT ODi®avectorof countsof eachcategoryof room alreadypresentin the
scene Q ofto is an image containinga small 18x18 maskcenteredabout ofw . # . .extractshighlevel featuresfrom “Yand

~

Inthe samplingthe joint distribution canbe constructedas
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Thenwe suppressoisein the abovedistribution to obtain the final distributiony” usingthe two-step temperingschemementioned
in [Wanget al. 201§. At synthesigime, we usea 16x16 grid to samplea location (whwy) andaroom categorywandthen choosethe
locationwhich maximizes)” ahugw within the previouslysampledgrid cell.



Implementationof MIQP[Wu et al. 2018]

We adopt MIQPasthe baselinewall locatingmethod. Givena set of room locationspredictedby ISSNebr our method, the room
locationsserveasthe position constraintsfor MIQPto generatewalls A polygonalroom canbe representedasthe union of a set of
room rectangleswith the samelabel Aroom rectangleis describedby atuple whoh) HQhy where who denotesthe positionof
the bottom-left cornerof the rectangle, 0 HQ denotesthe width and depth, and & denotesits label Giventhe boundaryasinput,
the goalof the floor plandesignisto arrangea set of room rectanglesnsideof the domainaccordingo someconstraints

We first introducetwo typesof basicconstraints Thefirst oneis the insideconstraintwhich ensuresthat all roomsare insideof the
layoutdomain Thesecondone is the non-overlapconstraint We require that there is no overlapbetweenany pairsof rooms Then
the room locationsare formulatedinto the position constraints for eachroom location ¢y , the position constraintrequiresthe
roomto coverthe position,
W w 0
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Theobjectivefunctionis definedasthe combinationof the coverageterm andthe sizeerror,
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Where_ and_  are weightsp O AsAhe total area of the floor plan and “R is the target size of roori2

We then proposea hierarchicalframeworkto improve the results We first generatean initial floor plan usingthe abovealgorithm
Theremay existsomeregionthat is not coveredby anyrooms,and we selectthe sub-regionfor further improvement We initialize
the optimizationby separatingroomsin the sub-domain Theconstraintsfor rectangularoomsin the sub-domainare updated Then
we applythe samemethodto generatethe newfloor planin the sub-domain We repeatthis procedureto getthe final result
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Room constraints
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Nonaxisaligned walls
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More results
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Humancreatedfloor plans for the comparisons to
ISSNet+MIQ#Fig.11in the pape)




Humancreated floor plans for the comparisons to
Stagel+MIQP (Fig.12 in the paper)




Humancreated floor plans for the comparisons to
ISSNet+Stage?2 (Fig.13 in the paper)
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Which one do you think iIs mopdausiblein the
following pair of floor plans with same boundary
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