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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* 1e-4

Weightdecay 1e-4

*For the regressionnetwork and continuing network, we adopt a άǎǘŜǇέlearning rate policy: the learning rate is
multiplied by 0.5 every30 epoch. For the room locatingnetwork and wall locatingnetwork, we adopt a άǇƻƭȅέlearning

rate policy: the learningrate ismultipliedby ρ
ͺ

ͺ
with power = 1.5.



ÅThe regression network

Loss function
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Where N is the number of the training data in one min batch. ύȟὬ and ύᶻȟὬᶻ are the 
predicted and target locations of the living room, respectively. Here
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Where N is the number of the training data in one min batch. ὼᶻand ὼare predicated score for 
continuing and not continuing, respectively.

ÅThe continuing network

ÅThe locating network

Where N is the number of the training data in one min batch. The second ɫmeans the sum on 
all pixels. ‫ is the weight for each category. ὸis the index of the target category for each pixel. 
●is the predicted score vector computed on each pixel.



Implementation of ISSNet[Wang et al. 2018] 

We adopt ISSNetas the baselineroom locatingmodel, which predicatesroom locationsone by one. In eachiterative step, it first
analyzesthe input sceneto determinewhether to addanother room by the continuingnetwork and then usesthe locatingnetwork
to decideboth whichcategoryof room to addandalsowhereto addit.

Thecontinuingnetworkhasno differencewith the oneusedin our proposedmethod. Thelocatingnetworkcomputesὴ ὧȿὛȟὼȟώ,
the probabilitythatὧis the categorywhichshouldbe addedto sceneὛat location ὼȟώ.

Ὢ ὧȿὛȟὼȟώ -,0 ÃÏÕÔÓ3 ȟ#..Ὓȟῼ ὼȟώ

ὴ ὧὛȟὼȟώ
ÅØÐὪ ὧȿὛȟὼȟώ

ВȟÅØÐὪ ὧȟȿὛȟὼȟώ

Here-,0isa multilayerfeed-forward neuralnetwork,ÃÏÕÔÓ3 isa vectorof countsof eachcategoryof room alreadypresentin the
scene. ῼ ὼȟώ is an imagecontaininga small 18x18 maskcenteredabout ὼȟώ. #..extractshigh-level featuresfrom Ὓand
ῼ ὼȟώ.

In the sampling,the joint distributioncanbe constructedas

ὴ ὧȟὼȟώὛ ὴ ὧὛȟὼȟώɇ
ρ

ὔὔ
Thenwe suppressnoisein the abovedistribution to obtain the final distributionὴᶻusingthe two-steptemperingschemementioned
in [Wanget al. 2018]. At synthesistime, we usea 16x16 grid to samplea location ὼȟώ anda room categoryὧand then choosethe
locationwhichmaximizesὴᶻὼȟώȿὧwithin the previously-sampledgridcell.



We adopt MIQPasthe baselinewall locatingmethod. Givena set of room locationspredictedby ISSNetor our method, the room
locationsserveasthe positionconstraintsfor MIQPto generatewalls. A polygonalroom canbe representedasthe union of a set of
room rectangleswith the samelabel. A room rectangleisdescribedby a tuple ὼȟώȟύȟὨȟὰ where ὼȟώ denotesthe positionof
the bottom-left cornerof the rectangle, ύȟὨ denotesthe width anddepth, andὰdenotesits label. Giventhe boundaryasinput,
the goalof the floor plandesignis to arrangea setof room rectanglesinsideof the domainaccordingto someconstraints.

We first introducetwo typesof basicconstraints. Thefirst one is the insideconstraintwhichensuresthat all roomsare insideof the
layout domain. Thesecondone is the non-overlapconstraint. We require that there is no overlapbetweenanypairsof rooms. Then
the room locationsare formulatedinto the positionconstraints: for eachroom location ὼᶻȟώᶻ, the positionconstraintrequiresthe
room to coverthe position,

ὼ ὼᶻ ὼ ύ
ώ ώᶻ ώ Ὠ

Theobjectivefunction isdefinedasthe combinationof the coverageterm andthe sizeerror,
Ὁ ‗ Ὁ ‗ Ὁ , 

Ὁ ὃÒÅÁВύɇὨ, Ὁ В ύ ύᶻ Ὠ Ὠᶻ

Where ‗ and ‗ are weights, ὃÒÅÁis the total area of the floor plan and ύᶻȟὨᶻ is the target size of room Ὥ.

We then proposea hierarchicalframeworkto improvethe results. We first generatean initial floor plan usingthe abovealgorithm.
Theremayexistsomeregionthat is not coveredby anyrooms,and we selectthe sub-regionfor further improvement. We initialize
the optimizationby separatingroomsin the sub-domain. Theconstraintsfor rectangularroomsin the sub-domainareupdated. Then
we applythe samemethodto generatethe newfloor planin the sub-domain. Werepeatthis procedureto get the final result.

Implementation of MIQP [Wu et al. 2018] 
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Non axis-aligned walls
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Which one do you think is more plausible in the 
following pair of floor plans with same boundary?
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