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Overview

In this Annex, each test is named with a code defining the training scenes involved. In particular:

e TR = TRompone church scene: training and test performed on the symmetric scene

e SMYV = Subset of the Benchmark used for training (11 scenes for training, 1 for validation, 1
for test). The test scene is the Pilato’s building from the “Sacred Mount of Varallo”

¢ SMG = Subset of the Benchmark used for training (11 scenes for training, 1 for validation,
1 for test). The test scene is the building from the “Sacred Mount of Ghiffa”

B_SMYV = All the Benchmark scenes are used for training (14 scenes for training, 1 for

validation, 1 for test). The test scene is the building from the “Sacred Mount of Varallo”

e B_SMG = All the Benchmark scenes are used for training (14 scenes for training, 1 for
validation, 1 for test). The test scene is the building from the “Sacred Mount of Ghiffa”

¢ RF = Random Forest trained on multiple scenes

e FE = DGCNN used as Feature Extractor. Split into pieces and slice.

¢ FT = Fine Tuning. Split into pieces and slice.

¢ DA = Data Augmentation

e ATDG = Automatic Training Data Generation



Where not specified, the hyperparameters used for the tests are:

Batch size =4
Number of epochs = 1500 for the Trompone symmetrical scene; 500 for the other tests

Learning rate = 0.001

e Momentum = 0.9

e Optimiser = Adam

Decay step = 300000

Number of subsampled points for each block = 4096

Block size = 1x1 m, with endless height
Stride = 1
Subsampling method: space

Where 3D features were added:

e fl = verticality, radius 0.1 m

f2 = verticality, radius 0.4 m
e {3 = omnivariance, radius 0.2 m

f4 = surface variation, radius 0.2 m

fS = planarity, radius 0.5 m

The graph for the training evaluation and the Cumulative Match Characteristics (CMC) curve
were plotted for almost all the SMV and SMG tests, however, for visualisation purposes, they are
included for just the SMV tests, since the trend for SMG is identical.

For the Random Forest trained with all the scenes, only the best result for each configuration is
reported.



Trompone church (Symmetrical scene)

Test Block size  N. of points  Col. k-NN Scaler Focalloss noZ_norm Time Epochs Test-OA mloU Note
TR _1 5x5 4096 RGB Xyz - no no 30 min 100 0.6031 0.2463
TR_2 5x5 4096 RGB xyzRGB - no no 30 min 100 0.6236 0.273
TR 3 5x5 4096 RGB xyz Nx Ny Nz - no no 30 min 100 0.5873 0.2777
TR _4 5x5 4096 RGB Xyz - no no 1.5 hr 500 0.6468 0.3017 - subsampling method: octree
TR_5 5x5 4096 RGB Xyz - no no 1.5 hr 500 0.6345 0.3031
TR_6 5x5x5 4096 HSV xyzHS V Nx NyNz - no no Shr 500 0.6356 0.297 - subsampling method: octree
TR _7 5x5x5 4096 HSV xyzHS V Nx Ny Nz - no no 5 hr 500 0.6286 0.3183
o
TR_8 2x2x2 4096 HSV xyzHS V Nx Ny Nz - no no 38hr 500 0.6301 03476 Z‘;;’fijglﬁlé‘;%ir;e?;f‘;‘g;ﬁzﬁOn MSD g
TR 9 Ix1x1 4096 HSV xyzHS V Nx Ny Nz - no no 5 hr 500 0.6286 0.3294 - subsampling method: octree s
TR_10 1x1 4096 RGB xyzR GBNx NyNz - no no 7 hr 500 0.7948 0.4751
TR _11 1x1 8192 RGB xyzR G B Nx Ny Nz - no no 2 hr 60 0.7434 0.365 - batch: 2
TR_12 1x1 4096 HSV xyzHS V Nx NyNz - no no 7 hr 500 0.809 0.4794
TR_13 1x1 4096 RGB xyzR G B Nx Ny Nz - no no 7 hr 500 0.7344 -
TR_14 1x1 4096 HSV xyzHS V Nx NyNz - no no 7 hr 500 0.7442 -
TR_15 1x1 4096 LAB xyzL A B Nx NyNz - no no 7 hr 500 0.7148 -
TR_16 1x1 4096 LAB xyzB Nx NyNz - no no 7 hr 500 0.6834 - - only b* channel from L* a* b*
TR_17 1x1 4096 RGB xyzR G B Nx Ny Nz - no no 7 hr 1500 0.7301 0.3866
TR_18 1x1 4096 RGB xyzRGBNxNyNz scaler 1 no no 7 hr 1500 0.7313 0.3812
TR_19 1x1 4096 RGB xyzR G B Nx Ny Nz scaler 2 no no 7 hr 1500 0.7256 0.3986
TR_20 1x1 4096 RGB xyzR GBNx NyNz - yes no 7 hr 1500 0.7206 0.3825
TR 21 1x1 4096 RGB xyzR G B Nx Ny Nz scaler 1 yes no 7 hr 1500 0.7172 0.3747
TR_22 1x1 4096 RGB xyzRGBNxNyNz scaler 2 yes no 7 hr 1500 0.7216 0.3759
TR_23 1x1 4096 RGB xyzR G B Nx Ny Nz - no yes 7 hr 1500 0.7335 0.4118
TR_24 Ix1 4096 RGB xyzRGBNxNyNz scaler 1 no yes 7 hr 1500 0.7119 0.3667
TR_25 1x1 4096 RGB xyzR G B Nx Ny Nz scaler 2 no yes 7 hr 1500 0.7201 0.3832
TR_26 Ix1 4096 RGB xyzRGBNxNyNz - yes yes 7 hr 1500 0.7252 0.3903
TR_27 1x1 4096 RGB xyzR G B Nx Ny Nz scaler 1 yes yes 7 hr 1500 0.6894 0.3529
TR_28 Ix1 4096 RGB xyzRGBNxNyNz scaler 2 yes yes 7 hr 1500 0.7211 0.369
TR_29 1x1 4096 RGB xyzfl 23415 {6 - no no 7 hr 1500 0.8388 0.5743
TR_30 1x1 4096 RGB xyzfl 23141516 scaler 1 no no 7 hr 1500 0.8723 0.6313
TR _31 1x1 4096 RGB xyzfl 23415 {6 scaler 2 no no 7 hr 1500 0.8679 0.6279
TR_32 1x1 4096 RGB xyzfl 23141516 - yes no 7 hr 1500 0.8412 0.5781
TR_33 1x1 4096 RGB xyzfl 23415 {6 scaler 1 yes no 7 hr 1500 0.8618 0.615
TR_34 1x1 4096 RGB xyzfl 23141516 scaler 2 yes no 7 hr 1500 0.8639 0.6168
TR_35 1x1 4096 RGB xyzRGBNx NyNzfl 2 {3 f4 {5 f6 - no no 7 hr 1500 0.7807 0.4893
TR_36 1x1 4096 RGB xyzRGBNxNyNzfl 2134516 scalerl no no 7 hr 1500 0.8133 0.5346
TR_37 1x1 4096 RGB xyzRGBNxNyNzfl 234516 scaler 2 no no 7 hr 1500 0.7941 0.5172
TR_38 1x1 4096 RGB xyzRGBNxNyNzfl 213415 fo - yes no 7 hr 1500 0.7646 0.4878
TR_39 1x1 4096 RGB xyzRGBNxNyNzfl 234516 scaler 1 yes no 8 hr 1500 0.829 0.5549
TR_40 1x1 4096 RGB xyzRGBNxNyNzfl 234516 scaler2 yes no 7 hr 1500 0.8116 0.5432
TR 41 1x1 4096 RGB xyzRGBNxNyNzEvl Ev2Ev3 - no no 13 hr 500 0.3498 - - computed in MatLab through geoFEX
xyzRGBNxNyNz
TR 42 Ixl 4096 RGB Evl EV2YEV3 Evi_1 EV%/_l Ev3_1 scaler 1 ne ne 8 hr 1500 0773 04631 - the first 3 Evs were computed with radius 0.5 m, the other 3 Evs with radius 0.1 m on
TR 43 1x1 4096  RGB xyzRGBNx NyNz scaler2  no no 9hr 1500  0.8275 0.532 Cloud Compare

Evl Ev2 Ev3Evl_1Ev2_1Ev3_1




TR 44  2x2 (stride 1)
TR 45 2x2 (stride 1)

TR_46

1x1

8192 RGB
8192 RGB
4096 RGB

xyzfl 23141516 scaler 1

xyzRGBNxNyNzfl 23 f4£5f6 scaler 1

xyzfl 23141516 scaler 1

no

no

no

no

no

no

1500
1500
1500

0.8712
0.7755
0.8792

0.6534
0.5281
0.6277

- addition of random point on the floor

Subset of the ArCH dataset (13 scenes: 11 for training, 1 for validation, 1 for test)

Test Block size  N. of points  Col. k-NN Scaler Focal loss Skip connection noZ_norm Time Test- OA mloU Note

- 70 epochs
- training set 6 scenes (TR_church,

SMG_1 1x1 4096 RGB x yzR G B Nx Ny Nz - no no no 4hr  0.6814 0.3743 g&—&i‘iﬁ;ﬁeiﬁv\—fi’ﬁf_’f})—olm CA_churoh)
- only 5 classes (Arch + Vault, Column,
Floor, Roof, Wall)
- training set 9 scenes (TR_church,

SMG_2 5x5x5 4096 HSV xyzHS V Nx Ny Nz - no no no Shr 0.7278 0.3241 TR_cloister, SMV_chapel_I, o
SMV_chapel_2to4, SMV_chapel_10, =
SMV_chapel_24, SMV_chapel_28, %

SMG_3 2x2x2 4096  HSV xyzHS VNx Ny Nz i no no no 3hr 07701 0.352 Yﬁlts—;;%rﬂ;lgi;fﬁggf?dme g

SMV_1 1x1 HSV xyzHS V Nx Ny Nz - no no no 45 hr 0.825 - - 11 total scenes

SMV_2 1x1 4096 - Xyz - no no no 45 hr 0.5607 0.2767

SMV_3 1x1 4096 RGB xyzR G B Nx Ny Nz - no no no 46 hr 0.8212 0.3974 - other class

SMV_4 1x1 4096 RGB xyzR GB Nx Ny Nz - no no no 46 hr 0.8294 0.4588

SMV_5 2x2 (st 2) 8192 RGB xyzR GB Nx Ny Nz - no no no 46 hr 0.7466 0.3255

SMV_6 1x1 4096 HSV xyzHS V Nx Ny Nz - no no no 46 hr 0.8351 0.4847

SMV_7 1x1 4096 LAB xyzL ABNxNyNz - no no no 46 hr 0.8278 0.4931

SMV_8 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 1 no no no 46 hr 0.8038 0.4075

SMV_9 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 2 no no no 46 hr 0.8087 0.4305

SMV_10 1x1 4096 RGB xyzR GB Nx Ny Nz - yes no no 46hr 0.8108 0.4343

SMV_11 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 1 yes no no 46 hr 0.8152 0.4364

SMV_12 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 2 yes no no 46 hr 0.8004 0.4023

SMV_13 1x1 4096 RGB xyzR GB Nx Ny Nz - no no yes 33hr 0.8188 0.4081

SMV_14 1x1 4096 RGB xyz fl £2 £3 f4 5 f6 scaler 1 no no no 48hr  0.8024 0.4096 - other class

SMV_15 1x1 4096 RGB xyzfl 23141516 scaler 2 no no no 48 hr 0.7926 0.3916

SMV_16 1x1 4096 RGB xyzfl 2 f3 14 5 f6 scaler 1 no no no 46 hr 0.8082 0.4693

SMV_17 1x1 4096 RGB xyzfl 23141516 scaler 2 no no no 47 hr 0.6332 0.3685

SMV_18 1x1 4096 RGB xyzfl {2 f3 f4 {5 6 scaler 1 yes no no 46 hr 0.7841 0.4378

SMV_19 1x1 4096 RGB xyzfl 23141516 scaler 2 yes no no 46 hr 0.7881 0.4374

SMV_20 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4f5{6 scaler 1 no no no 46 hr 0.8352 0.4962

SMV_21 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 1 no no no 46 hr 0.6882 0.3112 - no layer 4

SMV_22 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4f5{6 scaler 2 no no no 46 hr 0.8445 0.5038

SMV_23  2x2 (stride 1) 8192 RGB xyzRGBNxNyNzfl f2f3f4f5{6  scaler 1 no no no 108 hr  0.8364 0.5135

SMV_24  2x2 (stride 1) 8192 RGB xyzRGBNxNyNzfl f2f3f4f5{6 scaler 2 no no no 108 hr  0.8265 0.4845

SMV_25 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 1 yes no no 47 hr 0.8441 0.5089

SMV_26 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 2 yes no no 46 hr 0.8452 0.5187

SMV_27 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 1 no yes no 46 hr 0.835 0.505

SMV_28 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 2 no yes no 47 hr 0.8448 0.5148

SMV_29 1x1 4096 RGB xyzRGBNxNyNzfl 23 f4 {5 {6 - yes yes no 46 hr 0.7744 0.3767

SMV_30 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 1 yes yes no 46 hr 0.8409 0.5076




SMV_31 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6  scaler2 yes yes no 47 hr 0.8469 0.5049
SMV_32 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4f5{6  scaler2 yes yes yes 47 hr 0.8491 0.5231
SMV_33 1x1 4096 HSV xyzHSVNxNyNzflf2f3f4{5f6  scaler2 yes yes yes 46 hr 0.8403 0.4935
SMV_34 1x1 4096 LAB xyzLABNxNyNzflf2f3f4£f5f6  scaler2 yes yes yes 46 hr 0.8628 0.5405
SMG_4 1x1 4096 RGB xyzR GB Nx Ny Nz - no no no 46 hr 0.886 0.5058
SMG_5 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 1 no no no 46 hr 0.8562 0.3907
SMG_6 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 2 no no no 46 hr 0.7386 0.3339
SMG_7 1x1 4096 RGB xyzR G B Nx Ny Nz - yes no no 46 hr 0.8951 0.4965
SMG_8 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 1 yes no no 46 hr 0.8887 0.444
SMG_9 1x1 4096 RGB xyzR GB Nx Ny Nz scaler 2 yes no no 46 hr 0.7813 0.4061
SMG_10 1x1 4096 RGB xyzfl 23141516 scaler 1 no no no 46 hr 0.8736 0.5428
SMG_11 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4f5{6 scaler 2 no no no 46 hr 0.9092 0.9092
SMG_12 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 1 yes no no 47 hr 0.9121 0.5947
SMG_13 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 2 yes no no 46 hr 0.9135 0.5869
SMG_14 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6  scaler2 yes yes yes 46 hr 0.9161 0.5941
ArCH benchmark
B_SMV_1 1x1 4096 RGB xyzR GB Nx Ny Nz - no no no 65 hr 0.8368 0.4699
B_SMV_2 1x1 4096 RGB xyzfl 2 f3 14 5 f6 scaler 1 no no no 66 hr 0.8318 0.5078
B_SMV_3 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4f5f6  scaler 2 yes no no 66 hr 0.8535 0.5579
B_SMV_4 1x1 4096 RGB xyzRGBNxNyNzfl f2{3f4£5f6  scaler 2 yes yes yes 66 hr 0.8656 0.5619
B_SMV_5 1x1 4096 HSV xyzHSVNxNyNzfl{2{3f4f5f6  scaler2 yes yes yes 66 hr 0.8587 0.5642
B_SMV_6 1x1 4096 LAB xyzLABNxNyNzflf2f3f4f5f6  scaler2 yes yes yes 72 hr 0.8647 0.5364
B_SMG_1 1x1 4096 RGB xyzR GB Nx Ny Nz - no no no 66 hr 0.8958 0.5348
B_SMG_2 1x1 4096 RGB xyzfl 23141516 scaler 1 no no no 66 hr 0.8719 0.5479
B_SMG_3 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler 2 yes no no 63 hr 0.9144 0.5997
B_SMG_4 1x1 4096 RGB xyzRGBNxNyNzfl f2{f3{f4{5f6 scaler2 yes yes yes 73 hr 0.9157 0.6097
RF parameters
Feature Extractor*
Test Scaler Impurity N. of trees Depth Test - OA
FE_pieces_1 - Entropy 100, 150, 200 None 0.6912
FE_pieces_2 - Gini 100, 150, 200 None 0.6904
FE_pieces_3 scaler 1 Entropy 100, 150, 200 None 0.6739
FE_pieces_4 scaler 1 Gini 100, 150, 200 None 0.6833
FE_pieces_5 scaler 2 Entropy 100, 150, 200 None 0.6947
FE_pieces_6 scaler 2 Gini 100, 150, 200 None 0.6968
FE slice 1 - Entropy 100, 150, 200 None 0.8152
FE_slice_2 - Gini 100, 150, 200 None 0.813
FE_slice 3 scaler 1 Entropy 100, 150, 200 None 0.8063
FE_slice 4 scaler 1 Gini 100, 150, 200 None 0.8063
FE_slice 5 scaler 2 Entropy 100, 150, 200 None 0.8098
FE_slice_6 scaler 2 Gini 100, 150, 200 None 0.8089

* The features have been extracted from a DGCNN-Mod+3Dfeat trained on the subset of the ArCH benchmark with scaler 2 and Focal Loss



RF trained with multiple scenes

Test Scaler Impurity N. of trees Depth Test - OA
RF_1 - Gini 100, 150, 200 None 0.663
RF 2 - Entropy 100, 150, 200 None 0.6782
RF_3 scaler 1 Gini 100, 150, 200 None 0.3665
RF 4 scaler 1 Entropy 100, 150, 200 None 0.3966
RF_5 scaler 2 Gini 100, 150, 200 None 0.176
RF_6 scaler 2 Entropy 100, 150, 200 None 0.184
Fine tuning
TEST Block size N. of points Col. k-NN Scaler Learning rate Focal loss Skip connection noZ_norm Test - OA mloU
FT_pieces_1 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f5 scaler?2 0,0001 (1/10) no no no 0.668 0.4101
FT_pieces_2 1x1 4096 RGB xyzRGBNxNyNzfl 234516 scaler2 0,0001 (1/10) yes no no 0.7067 0.3993
FT_pieces_3 1x1 4096 RGB xyzRGBNxNyNzfl 213456 scaler?2 0,0001 (1/10) yes yes no 0.7145 0.4295
FT _slice 1 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f5 scaler?2 0,0001 (1/10) no no no 0.8395 0.523
FT _slice_2 1x1 4096 RGB xyzRGBNxNyNzfl 213456 scaler?2 0,0001 (1/10) yes no no 0.8365 0.5105
FT_slice 3 1x1 4096 RGB xyzRGBNxNyNzfl f2f3f4{5f6 scaler?2 0,0001 (1/10) yes yes no 0.8109 0.4769
FT_slice_4 1x1 4096 RGB xyzRGBNxNyNzfl2{3f4f5f6 scaler?2 0,0001 (1/10) yes yes yes 0.8276 0.4653
FT_slice_5 1x1 4096 RGB xyzRGBNxNyNzflf2{3f4{5f6 scalerl 0,0001 (1/10) yes yes yes 0.8401 0.5049
FT_slice_6 1x1 4096 RGB xyzRGBNxNyNzfl 23 f4 {5 {6 - 0,0001 (1/10) yes yes yes 0.2355 0.0763
Data augmentation
TEST Block size N. of points Col. k-NN Scaler Focal loss Skip connection noZ_norm Time Test - OA mloU
DA_1 1x1 4096 RGB xyzR GB Nx Ny Nz - no no no 44 hr 0.796 0.4007
DA_2 1x1 4096 RGB xyzRGBNxNyNzfl 23 415 {6 - no no no 44 hr 0.8384 0.4989
DA_3 1x1 4096 RGB xyzRGBNxNyNzfl 213456 scaler1 no no no 44 hr 0.8397 0.4935
DA_4 1x1 4096 RGB xyzRGBNxNyNzfl 213456 scaler2 no no no 43 hr 0.8542 0.5104
DA_S 1x1 4096 RGB xyzRGBNxNyNzfl 213 f4f{5f6 scaler?2 yes no no 44 hr 0.8458 0.4801
DA_6 1x1 4096 RGB xyzRGBNxNyNzfl 23456 scaler?2 yes yes no 44 hr 0.8533 0.5094
Automatic training data generation
TEST Block size N. of points Col. k-NN Scaler Focal loss Skip connection noZ_norm Test - OA mloU Note
ATDG_KAS_1* 1x1 4096 RGB xyzR GB Nx Ny Nz no no no 0.9183 - M_Heracles
ATDG_KAS_2 1x1 4096 RGB xyzR GB Nx Ny Nz no no no 0.9246 0.3379 Manual annotation
ATDG_SMG_1 1x1 4096 RGB xyzR GB Nx Ny Nz no no no 0.6332%* 0.3036 M_Heracles
ATDG_SMG_2 1x1 4096 RGB xyzR GB Nx Ny Nz no no no 0.7292%* 0.3825 Manual annotation

* Kasepuhan is the name of the pavillion used for testing
** Since the focus was the column category, to perform these tests only 5 scenes (with the highest number of columns) were selected as training dataset, therefore, the OA should not be compared with the other tests



Example of point cloud densities
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Tests on the Trompone church scene



TEST: TR_1 Overall Accuracy: 0.6031

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: X y z

Block size: 5x5 m

Stride: 5

Epochs: 100

Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

0.9 1
eval mean loss: 1.543355
eval accuracy: 0.603112 0.8 1
report:
precision recall fl-score  support 074
arc 9.2949 8.1@55 8.1554 5449 §06_
col 9.0353 0.0063 0.0107 3171 g
dec 9.4816 9.5188 8.4995 23160 <
floor ©.9248  ©.7203  ©.8098 12426 031
door 0.0000 0.0000 0.0000 326 ¥
wall B8.4938 B8.6278 8.5528 27211 0441 7 — Test
wind 0.0000 0.0000 0.0000 1482 i - Training
stair 0.0080 0.0080 0.60080 286 0.3 4
vault 9.8149 9.8730 9.8453 20697 2 2 5 A o %0
Epochs
micro avg 9.6031 9.6031 9.6031 94203 ) )
macro avg ©.3384  ©.3174  ©.3193 94208 Confusion matrix,
weighted avg B.5883 B.6831 B8.5844 94268 acds7s 0 224 o 0 3487 0 0 1163 17500
col{ 5 202010 11 0 1123 0 1 1 15000
IoU
dec {533 411 IS 448 0 8637 O 87 1028
arch: 0.0842 o 12500
column: 0.0053 - floor{ 0 124 20558950 0 1214 0 68 15
s 2 - 10000
gecoraélglg.()g.3329 2 Gor{ 0 ©0 139 2 0 18 0 0 0
oor: 0. >
door: 0.0 " wall{496 3 8022 79 o 0 20 1507 7500
wall: 0.3819 wind{3 0 261 0 o0 772 0 o0 413 L 5000
window: 0.0
stair: 0.0 stair{ 0O O 31 18 0 67 O 0 O —
vault: 0.7320 vault {305 0 191 0 0 2028 0 © m
. . . : . . . : . Lo
Average IoU: 0.2463 P T A S S N SO
2 & o0 RY RN ¥ @

Predicted label

VISUAL INSPECTION

Ground truth Predicted
Wall Floor MMColumn M Vault Door WM Arch M Stair Window [ Decoration
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TEST: TR_2 Overall Accuracy: 0.6236

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: xyz RGB

Block size: 5x5 m

Stride: 5

Epochs: 100

Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

0.9
eval mean loss: 1.842658 084
eval accuracy: 8.623694
report: 0.7
precision recall fl-score support
> 0.6 1 : " /
arc 8.3389 8.2644 8.2948 5533 g e / \\ /\,/ /\/
col 8.2585 8.1201 0.1640 3181 gos “/ - \/\/ v/
dec 8.5272 8.4154 8.4647 23008 |
floor 0.80387 8.9410 0.8699 12694 04{ |/
door 0.0000 0.0000 0.0000 332 /
wall 8.5266 8.7067 8.6@35 26821 0.3 4 — Test
wind 0.0000 0.0000 0.0000 1433 — Training
stair 0.0000 0.0000 0.0000 289 0.2 4
vault 8.8507 8.7867 8.8174 20917 . . -
1] 20 40 60 80 100
Epoch:
micro avg 8.6237  ©.6237  ©.6237 94208 poLs
macro avg 8.3678 8.3594 8.3578 94288 Confusion matrix
weighted avg 0.6047 8.6237 0.6068 94208 .
arc {1463 55 1619 0 0 1559 0 O 837 17500
col{ 6 382 1704 97 0 989 0 2 1
IoU ‘ 15000
arch: 0.1723 dec{ 31 419 :95511‘ 0 m 0 18 444
column: 0. 12500
4 ,09893 _ floor{ 0 0 462 0 280 0 7 O
ecoration: 0.3026 3
floor: 0.7697 <% gor{1 0 117 22 0 18 0 6 0O | 10000
=)
dO(ﬁ‘ 8'2321 P wall {1322 614 4229 303 0 0 40 1358 - 7500
wall: O.
window: 0.0 wind{130 0 48 0 0 1006 0 0 249 | 5000
stair: 0.0 stair{ 0 O 6 283 0 O 0 0 0
vault: 0.6912 - 2500
Average ToU: 0.2730 vault {1468 8 386 O 0 2600 O 0 ﬁ .

S N N > & N
o € E

Predicted label

10



TEST: TR_3 Overall Accuracy: 0.5873

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: X y z Nx Ny Nz

Block size: 5x5 m

Stride: 5

Epochs: 100

Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.446126 0.9 4
eval accuracy: ©.587387
report: 0.8
precision recall fl-score  support
0.7 4
arc 8.4e81 8.2426 8.3e43 5536 S
col 8.6551 8.2788 8.3911 3182 § 0.6 4
dec 8.5298 8.5517 8.5485 22918 §
floor 8.9642 8.8765 8.9182 12653 0.5 4
door e.eee0 e.eee0 g.eeee 333
wall 8.4442 8.4289 8.4364 27058 0.4 4 3
wind e.eee0 e.eee0 g.eeee 1446 — Test
stair 0.0608  ©.0060  0.0800 322 031 — Training
vault a.6419 @.8552 @8.7334 28776 |
0 20 prs 60 80 100
micro avg ©.5873  ©.5873  8.5873 94208 Epochs
macro avg 8.4848 8.3593 8.3693 942088 . .
weighted avg ©.5736  ©.5873  8.5729 94208 Confusion matrix,
arc {1343 98 291 O 0 1922 4 0 1878
16000
IoU col{ 3 887 1363 2 0 1 37
14000
arch: 0.1794 dec{ 42 164 201 0 0 675
column: 0.2430 l 12000
L _ floor{ 29 4 913 8GEL 0 5 0
decoration: 0.3703 3 10000
floor: 0.8488 2 goor{ 0 ©0 148 0 0 151 13 0 21
door: 0.0 2 - 8000
wall {485 168 7888 61 0 I8Klopi 362 3 6481
wall: 0.2791 - 6000
Window: 0.0 wind4{ O 0 239 0 0 389 0 0 818
. - 4000
stair: 0.0 stair{ 0 O 164 148 0 10 0 ©0 O
vault: 0.5789 L2000
. vault {1389 33 213 0 0 1365 9 0 W
Average IoU: 0.2777 0 e 0 L,
& & & &9 &é 3§ S§p 4§ J§§
Predicted label
VISUAL INSPECTION

Ground truth Predicted
Wall M@ Floor MMColumn Il Vault Door MM Arch [ Stair Window [ Decoration
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TEST: TR_4

Overall Accuracy: 0.6468

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8

k-NN features: x

yz

Block size: 5x5 m

Stride: 5
Epochs: 500
Scaler: -

Subsampling method: OCTREE

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 2.214028

eval accuracy: ©.646898

report:
precision recall
arc 9.4389  0.3114
col ©.3457  8.5755
dec 9.7892  0.5369
floor 9.8013  0.9264
door ©.0000  ©.0000
wall 9.5442  8.5762
wind ©.0000  ©.0000
stair 9.4000  0.0125
vault 9.6850  ©.8200
micro avg 8.6469 8.6469
macro avg e.4448 8.4176
weighted avg 8.6455 8.6469
IoU
arch: 0.2206
column: 0.2754
decoration: 0.4695
floor: 0.7533
door: 0.0
wall: 0.3886
window: 0.0
stair: 0.012
vault: 0.5954
Average IoU: 0.3017
VISUAL INSPECTION

fl-score

oo ®

OO0 000D O®

3615

L4319
.6391
.8593

B8oee

L5597
.eoea
.0242
L7464

.6469
4825
.6368

support

5855
3178
21437
1360€
278
27468
1564
16€
21462

94208
94208
94288

1.0
0.9 1
0.8 1
a‘O.7<
g
g 06
<
0.5 1
041 Test
— - Training
(I) l(l)O 260 360 460 560
Epochs
Confusion matrix,
arc{1574 134 27 3 0 1963 0 0 1354
16000
col{ 2 1829 163 4 0 1149 1 0 30
14000
dec { 60 10702288 0 6240 151 2 116
12000
_ floor{ 0 53 449 0 500 0 0 O
g 10000
2 qor{0 2 9 0 0 140 0 0 38
3 - 8000
P wall {439 21612223 799 o BIPE 7 1 6012
I 6000
wind{ 7 2 10 0 0 1003 0 0 542
I 4000
stair{ 0 22 51 31 0 5 0 2 0
2000
vault {1571 18 54 0 0 2204 17 0O H
e e e T Lo
i > (% £ £ » O & ¥
A & ¢ «9 &9 R & é? &9

Predicted label

Wall B Floor

Ground truth

M Column Il Vault

Predicted
Door WM Arch [ Stair Window

12
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TEST: TR_S Overall Accuracy: 0.6345

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: X y z

Block size: 5x5 m

Stride: 5

Epochs: 500

Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

1.0 1
eval mean loss: 2.796892
eval accuracy: 0.634553 0.9
report: 0.8 1
precision recall fl-score support ’
0.7 4
arc 0.3889 9.4420 9.4137 4753 >
col 8.3475 8.5680 8.4312 3215 g 0.6
dec 9.5976 9.8215 9.6919 22792 o
floor 8.9575 0.8992 8.9274 13874 0.5
door 0.0000 0.0000 0.0000 279
wall 8.60846 8.1966 8.2967 25476 04
wind 0.0000 0.0000 0.0000 1413 sl M Test
stair 0.3077 0.0406 0.0717 197 : — Training
vault 0.6362 0.8842 0.7400 222089 021
micro avg 0.6346 0.6346 0.6346 94208 o 100 200 i 300 400 500
macro avg 9.4267  ©0.4280  ©0.3970 94208 POChs
weighted avg 8.6312 8.6346 8.5944 94208 Confusion matrix,
arc{2101 145 176 0 0 726 O O 1605
17500
IoU col{62 1826 922 6 0 339 0 0 60
. 15000
arch: 0.2608 decd 35 1644 453 0 1072 1 2 862
column: 0.2748 12500
s an - floor{ 2 89 125229 0 36 0 12 7
decoration: 0.5289 3 :
floor: 0.8647 f dor41 0 1 164 0 ©0 100 0O O 14 L 10000
door: 0.0 2
wall: O 1742 wall {1575 1495 9598 31 12 5009 1 4 7751 - 7500
window: 0.0 wind{ 17 32 204 0o 0 229 0o 0 931 -
stair: 0.0372 0 3 121 64 0 1 0 8 0
stair
vault: 0.5872 L 2500
Average ToU: 0.3031 vault {1611 20 168 0 0 773 0 0
- . . . . LLlo

S £ N i
() (8) B
¥ &y ©§ g

Predicted label

. :
< N (&)
& &

VISUAL INSPECTION

Ground truth Predicted
Wall B Floor MMColumn Il Vault Door WM Arch [ Stair Window [ Decoration
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TEST: TR_6

Overall Accuracy: 0.6356

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: x y zH S V Nx Ny Nz
Block size: 5x5x5 m CUBE

Stride: 5
Epochs: 500
Scaler: -

Subsampling method: OCTREE

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.688796

eval accuracy: ©.635689

recall fl-score

report:
precision
arc 8.3767  0.8767
col ©.4323  0.5426
dec ©.5978  0.5761
floor ©.7025  ©.9777
door ©.8889  0.1308
wall ©.5558  0.4856
wind 9.5828  0.8105
stair 9.6452  0.8624
vault 9.7043  0.8618
micro avg 8.6356 8.6356
macro avg 8.6896 8.4138
weighted avg 8.6148 8.6356
IoU
arch: 0.0680
column: 0.3168
decoration: 0.4151
floor: 0.6913
door: 0.1286
wall: 0.3498
window: 0.0104
stair: 0.0603
vault: 0.6328
Average IoU: 0.2970
VISUAL INSPECTION

=

OO0 DD

1275

L4812
.5868

8175
22860
5183

.B2e7
.1138
L7752

6356

L4877
.6834

support

13973
7437
41442
31ese
673
78663
8362
641
79873

262144
262144
262144

1.0 4
0.9 4
0.8 4
2 0.7
o
2
< 0.6 1
0.5 1
o4y | ! — Training
E) 1lI)0 Z(I)O 3(;0 460 5(50
Epochs
Confusion matrix,
arc {1072 158 466 1071 0 6194 2 0 5010
60000
col{ 8 4035 773 225 0 2256 O O 140
dec{ 5 838238765975 3 10503 47 21 174 50000
floor{ 0O 4 40130386 0 28 0 1 O
3 40000
f door{ O 0 152 73 8 145 0 0 215
z L 30000
wall { 33 4197136385081 8 m 0 0 17507
wind|1 2 60 301 18 0 2044 88 O 5849 [ 20000
stair{ O O 229 331 0 4 0 40 O | 10000
vault {1726 41 105 96 O 9054 14 O
T T T T T —0

& A G 3 £ >
& & be' %00 boc & Q‘é‘

%Y

$
Ny
2

Predicted label

Wall B Floor

Ground truth

M Column M Vault
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Predicted
Door WM Arch [ Stair Window [ Decoration



TEST: TR_7 Overall Accuracy: 0.6286

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: x y zH S V Nx Ny Nz

Block size: 5x5x5 m CUBE

Stride: 5

Epochs: 500

Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

1.0
eval mean loss: 2.826237
eval accuracy: 8.628681 0.3
report:
precision recall fl-score support 0.8
arc ©.7122  ©.1027  ©.1795 14531 o 657
col 8.2605  8.6517  0.3722 7648 ‘g
dec 8.6491  ©.4761  ©.5493 44561 §
floor 0.9694  ©.9442  ©.9566 31684 061
door ©.0000  ©.0000  0.0000 662
wall ©.4809  ©.4338  0.4561 75674 0.5 1
wind 0.7858  ©.3522  ©.4864 7893
stair ©.0000  ©.0000  0.0000 457 o4 Test
vault 8.6763  ©.8922  ©.7694 83138 — Training
micro avg 0.6287  0.6287  0.6287 266240 0 100 200 300 400
macro avg ©.5038  ©0.4281  ©.4188 266248 Epochs
weighted avg 8.6415  ©0.6287  ©.6186 266248 Confusion matrik.
arc{1492 998 451 0 0 6790 1 O 4799 70000
IoU col{ 4 4979 978 5 0 1359 0 0 315 60000
arch: 0.0985 decq{ 12 336721216 690 0 17577 10 10 1679
column: 0.2286 50000
on- floor{ 2 4 57829917 0 586 O 9 588
decoration: 0.3786 3 10000
floor: 0.9168 2 dor{0 4 73 1 0 242 0 0 342
door: 0.0 E
wall: 0.2954 wall { 94 93088341 104 0 32824 560 0 24443 - 30000
window: 0.3213 wind1 0 4 412 0 0 13622780 0 3335 | 20000
stair: 0.0
r{ 0 o0 267 145 0 45 0 o0 0
vault: 0.6251 stair L 10000
Average IoU: 0.3183 vault 1491 447 368 0 O 7473 187 0
L . ___ . ae—— Llo
A N °
& & ¥ %oé boé & ,,‘»“b é—’b\‘ 40&
Predicted label
VISUAL INSPECTION

Ground truth Predicted
Wall @ Floor HMColumn [l Vault Door WM Arch [ Stair Window [ Decoration
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TEST: TR_8

Overall Accuracy: 0.6301

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: x y zH S V Nx Ny Nz
Block size: 2x2x2 m CUBE

Stride: 2
Epochs: 500
Scaler: -

Subsampling method: OCTREE

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.988843

eval accuracy: 0.638139

report:
precision recall
arc ©.3828  ©.3766
col 8.5195  B.5606
dec 9.6438  ©.7240
floor 9.8916  ©.8872
door 9.1876  ©.8812
wall 9.6889  ©.3769
wind 9.1749  0.2837
stair 9.2163  0.3812
vault ©.5897  B.8766
micro avg g.63e1 g.63e1
macro avg 8.4772 8.5853
weighted avg 8.6481 g.63e1
IoU
arch: 0.2343
column: 0.3692
decoration: 0.5168
floor: 0.8008
door: 0.0600
wall: 0.3220
window: 0.1213
stair: 0.1600
vault: 0.5445
Average IoU: 0.3476
VISUAL INSPECTION

[«~]

[ Bcv I R R R v I v I v R v )

fl-score

L3797
.5393
.6815
.8894

1133
4872

L2164
.2768
.7851

.6301
4764
.6165

support

92762
86714
285613
235883
8452
572563
28924
4334
417443

1732608
1732608
1732608

1.0 A

0.9

0.8

>
g
5 0.7
B
0.6
1R \|
os1 [/} |/ V ~— Test
Ay — Training
6 160 260 360 4(;0 560
Epochs
Confusion matrix,
arc 849341552 9240 18 281 7350 2831 37 36519 350000
col { 379 4861515651 256 46 18219 203 74 3271 300000
dec { 62 83346011 1447 428995882 3274 1093(
250000

_ floor {4496 342 1153“@ 1 1812 0 1908 6508

§ 200000

< goor{ O 89 3717 3 686 2124 946 1 886

=

= [

" wall £3858393771176182301195 F1:121184 684 150000
wind {1000 42 218 9 0 94798205 8 9963 | 100000
stair{ 0 12 1771 569 0 330 0 1652 0

L 50000
vault 26536 651 1107 337 0 152257669 O
S —— Llo
< > < £ N N <3 RN N
A & ¥ %y gP L & é? $9

Predicted label

Ground truth

Wall B Floor

M Column I Vault

Predicted
Door WM Arch [ Stair Window

16
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TEST: TR_9

Classes: (old) "arc":0 - "col":1
k-NN features: x y zH S V Nx Ny Nz
Block size: 1x1x1 m CUBE

Stride: 1

Epochs: 500

Scaler: -

Subsampling method: OCTREE

- "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 -

Overall Accuracy: 0.6332

"stair":7 - "vault":8

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 2.162522
eval accuracy: ©.633268

report:
precision recall fl-score
arc ©.4386  0.2752  ©.3358
col ©.5959  ©.3286  ©.4236
dec ©.5681  ©.8738  ©.6425
floor ©.9495  ©.8247  ©.8827
door 9.0028  0.8021  ©.8024
wall ©.6396  ©.3923  ©.4863
wind 8.1757  ©.1332  8.1515
stair ©.4228  0.2726  ©.3315
vault 8.7175  ©.8346  ©.7716
accuracy 8.6333
macro avg 8.4936 8.4375 8.4476
weighted avg 8.6469  0.6333  0.6166
IoU
arch: 0.2017
column: 0.2687
decoration: 0.4733
floor: 0.7900
door: 0.0012
wall: 0.3212
window: 0.0819
stair: 0.1986
vault: 0.6281
Average IoU: 0.3294
VISUAL INSPECTION

support

386307
357279
1519113
937660
368563
2379730
116234
28999
1885391

7561216
7561216
7561216

1.0 {
0.9
0.8
>
3
e
3 07
2
A /
MM S~ NNAAN
0.6 . AN AMNJYVYY\ J
A MM N NV Y WV v ha%
A AW /Y |
“ VIV Y — Test
°31 | — Training
0 100 200 300 400 500

Epochs

Confusion matrix,

arc 306299381245747 55 0 748661394 0 144134 1400000
col 1 680117408501061255 0 85155 45 216 2418
1200000
dec 4 732 1234‘ 9707137812260265781345 4680
' 1000000
_ floorq 0 1434833449/:71°k 435319555 432 913946114
[
Q
g door4{ O 144 29639 65 65 423 O 0 167 - 800000
=4
= wall §¥691349144FF58209811892 @2968 92 37664} [ 600000
wind 2979 0 43431 © 0 3510115480 0 19243 | 400000
stair{ O 10 130775298 0 2708 0O 7906 O
200000
vault $92472729423923800 34241857281213 0
T T T T T T T T =—=i0
< > C £ £ N O & N
¥ E P E L

Predicted label

Ground truth

Wall B Floor

M Column WM Vault

Predicted

Door WM Arch [ Stair Window [ Decoration
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TEST: TR_10

Overall Accuracy: 0.7948

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8

k-NN features: x y zR G B Nx Ny Nz

Epochs: 500
Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.174417

eval accuracy: ©.794848
report:

recall fl-score

precision
arc 8.6585  0.4435
col 9.2237  0.7106
dec 9.8524  ©.8895
floor ©.9485  ©.9856
door 9.0014  ©0.0018
wall 8.7333  0.4560
wind 8.2275  ©0.1856
stair ©.9435  0.8124
vault 9.8382  ©.9783
accuracy
macro avg 8.6821 8.5893
weighted avg 8.8873 8.7948
IoU
arch: 0.3581
column: 0.2050
decoration: 0.7099
floor: 0.9355
door: 0.0001
wall: 0.3911
window: 0.7746
stair: 0.8229
vault: 0.8229
Average IoU: 0.4751
VISUAL INSPECTION

[«~]

8.5274
8.3483
8.8384
8.9667
a.
e
e
e
e

8e15

L5623
.1443
L8730
.90829

. 7948
L5721
. 7887

support

78366
31848
269146
299833
3381
280243
25899
4973
4608391

1454880
1454880
1454880

1.0 4
0.9
>
% 0.8 1
5
v
&
074 |
Test
0.6 — Training
0 100 200 300 400 500
Epochs
Confusion matrix,
arc B47542391 4292 79 1 8327 61 0 28461
400000
col 1240 22632637 107 0 7292 33 0 907
]
dec 4 649 1422@178712857 430417859 197 181 1002
! 300000
floor{ 1 92 3705@ 2 465 0 46 O
z
f door{ 7 279 898 0 6 1494 4 0 693
E I 200000
wall 1308261209200762558 66 1277948889 15 46554
wind{117 2 7713 0 0 60192736 0 9312
I 100000
stair{ O 81 328 456 0 68 0 4040 O
vault 44577 253 91 0 0 4958 106 O SLELL
: - . . : Lo

T T T
> N
¢ 9 SR . S $§p

D
[P N L &

Predicted label

Ground truth

Wall

™ Floor

M Column M Vault

Predicted
Window

Door WM Arch [ Stair I Decoration
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TEST: TR_11

Overall Accuracy: 0.7434

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8

k-NN features: x y zR G B Nx Ny Nz

Epochs: 60

N. of points: 8192

Batch: 2
Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss:

eval accuracy: ©.743482

1.344832

recall fl-score

report:
precision
arc 0.4874  0.2982
col 8.2173  ©.6089
dec 9.8033  0.6433
floor 8.7925  ©.9730
door ©.0000  ©.0000
wall 8.6731  0.4928
wind ©.3130  ©.1058
stair 9.4319  ©.3470
vault 8.8636  ©.9349
accuracy
macro avg 8.5891 8.4893
weighted avg 8.7534 8.7434
IoU
arch: 0.2270
column: 0.1906
decoration: 0.5557
floor: 0.7754
door: 0.0
wall: 0.3976
window: 0.0858
stair: 0.2382
vault: 0.8146
Average IoU: 0.3650
VISUAL INSPECTION

[«~]

e

[sv R R R R v I v B v I v )

3700
3283
7145
8736
Beee
5690
1581
3848
8979

L7434
L4765

7375

support

155881
64224
537857
608835
6529
568886
51883
9735
921130

2988160
2988160
2988160

0.90 4
0.85 4
0.80
>
g 0.75
S
3
£ 0.704
0.65 -
0.60 1 4 — Test
55 - Training
0 10 20 30 Py 50 60
Epochs
Confusion matrix,
arc 44648615687 1802 2897 301830738 2 0 55251 800000
col{ 10 391062648 2436 32 19022 19 0 951 700060
dec{ O 284734601691112756146642 0 4189 5865
600000
floor{ O 15951239+:EEEE 421 1565 0 208 O
3 500000
£ door{ O 931 3700 3 0 1893 0 2 0
3 - 400000
P wall £698186928520714413911482764121349 12 61846
I 300000
wind { 42 982 530717556 0 104055487 0 12104
I 200000
stair{ O 170 11044887 0 196 O 3378 O
I 100000
vault 218586091 5674 1804 0 23800 672 33 [hBEL
: : - : T T T T —Lo
C 3> (9 N N N 3 N N
& & ¥ %00 b0() L @Q é?\ \@Q

Predicted label

Wall

™ Floor

Ground truth

M Column M Vault

Door
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Il Arch

Predicted
Window
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TEST: TR_12

Overall Accuracy: 0.8090

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8

k-NN features: x y zR G B Nx Ny Nz

Epochs: 500
Scaler: -

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss:
eval accuracy: ©.809888
report:

8.972372

precision recall fl-score  support
arc 8.6931  ©.4849  0.5706 78354
col 8.2583  @8.5766  0.3567 31917
dec ©.9152  ©.783@  ©.8448 268893
floor ©.9742  ©.9768  ©.9755 299596
door 9.0003  ©.0089  0.0004 3248
wall 8.6446  ©.5984  08.6163 288541
wind 8.2100  ©0.8218  0.8382 26013
stair ©.8083  ©.8652  0.8358 4918
vault 8.8564  ©.9693  0.9894 460600
accuracy 8.8@91 145468860
macro avg 8.5956  ©.5853  ©.5719 1454880
weighted avg ©.8151  ©.8091  ©.8861 1454880
IoU
arch: 0.3991
column: 0.2170
decoration: 0.7300
floor: 0.9522
door: 0.0002
wall: 0.4453
window: 0.0194
stair: 0.7179
vault: 0.8337
Average IoU: 0.4794
VISUAL INSPECTION

Predicted label

1.00
0.95 -
0.90 -
0.85
oy
o
£ 0.80 |
v
<
0.75 4
0.70
0.65 - 7 — Test
— Training
0.60 -
0 100 200 300 400
Epochs
Confusion matrix,
arc 879911208 173 318 0 13084 127 0 25453
400000
col {116 18402 662 34 1 12079 79 24 520
350000
dec { 115 5689210543806 245644188 917 183 994
300000
_ floor{ 0 213 5473@ 0 538 0 712 O
2 250000
2 Goor{18 78 1568 2 3 1304 2 0 273
E - 200000
wall {898145184103843417 8986165618880 29 37062
- 150000
wind{ 60 211 683 12 0 13951547 0 10549
- 100000
stair{ 0 23 477 154 1 8 0 4255 O
- 50000
vault {7531 242 77 5 0 6174 53 61
: : : : . : : : Lo
< » (% £ £ AN s3 N N
A SO O A P

Ground truth

Wall B8 Floor HEMColumn Il Vault

Door
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Il Arch

I Stair

Predicted
Window

M Decoration



TEST: TR_13 Overall Accuracy: 0.7344

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: x y zR G B Nx Ny Nz
Epochs: 500

Scaler: -

e Best Training accuracy = 0.9895 — epoch = 490
e Best Valididation accuracy = 0.8919 — epoch = 460

TEST: TR_14 Overall Accuracy: 0.7442

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: x y zH S V Nx Ny Nz
Epochs: 500

Scaler: -

e Best Training accuracy = 0.9871 — epoch = 481
e Best Valididation accuracy = 0.8892 — epoch = 485

TEST: TR_15 Overall Accuracy: 0.7148

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: x y zLL A B Nx Ny Nz
Epochs: 500

Scaler: -

e Best Training accuracy = 0.9867 — epoch = 499
e Best Valididation accuracy = 0.8566 — epoch = 500

TEST: TR_16 Overall Accuracy: 0.6834

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8
k-NN features: X y z B Nx Ny Nz (only b* channel from L* a* b*)
Epochs: 500

Scaler: -

e Best Training accuracy = 0.9865 — epoch = 493
e Best Valididation accuracy = 0.8675 — epoch = 155
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TEST: TR_17

Overall Accuracy: 0.7301

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y zR G B Nx Ny Nz

Scaler: -

METRICS and CONFUSION MATRIX

eval mean loss: 3.627930
eval accuracy: ©.730032

Accuracy:
0.7380320870535715

report:
precision
arc 8.5026
column 8.1127
moulding 8.52087
floor 9.9855
door-window 9.1792
wall 08.6026
stairs 8.8562
vault 8.7819
other 9.7023

accuracy

macro avg 8.5826
weighted avg 8.7281

Mean Jaccard (Mean_IoU):

©.386628074403917

Jaccard:

recall

8.5333
8.6554
8.3464
8.9667
8.e713
8.1541
8.2016
8.9410
8.9445

8.5349
8.7300

- arc: ©.3490738720391786

- column: ©.186411283480817084

fl-score

8.5175
8.1924
8.4160
8.9760
8.1020
08.2454
8.3263
8.8541
8.8056

08.7300
8.4928
8.6977

- moulding: ©.26265194175641937
- floor: ©.9531224637759574
- door-window: 8.85376843783634727
- wall: ©.13985877959112217

- stairs: ©.19498562759501756

- vault: 8.7453483989325844
- other: 8.6744479535878891
all room eval accuracy: 8.738832

VISUAL INSPECTION

support

187985
10778
83212

273347
24284

233338
12114

462220

226330

1433600
1433600
1433600

moulding

floor

loor-window

wall

stairs

vault

other

Confusion Matrix,

- 400000

11371 9 425 - 320000

264237

240000

16208 394 35950 60607
160000

2442 0

: ) -

Ground truth

Wall M Floor HMRoof

I Column M Moldings
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Vault

Predicted

Il Arch I Stair Window/Door Other



TEST: TR_18

Overall Accuracy: 0.7313

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: 3.738076
eval accuracy: 6.731328

Accuracy:
09.7313197544642858

report:
precision
arc 0.4448
column 8.1633
moulding 0.6177
floor 8.9662
door-window 9.4882
wall @.6483
stairs 8.7121
vault 8.8043
other 8.6462

accuracy

macro avg 9.66812
weighted avg @.7344

Mean Jaccard (Mean_IolU):

©.3812829818394667

Jaccard:

recall

8.5763
8.6328
0.2484
8.9837
8.0771
8.1860
8.1730
8.9199
8.9602

©.5286
8.7313

- arc: ©.33520674860166777

- column: ©.1491648093879376
- moulding: ©.21538838679266955
- floor: ©.9589351254505669
- door-window: @.86932688938339598
- wall: ©.16899326718501434

- stairs: ©.16167718481718708

- vault: 8.7516122887731866
- other: 8.629323985843654
all room eval accuracy: 8.731328

VISUAL INSPECTION

fl-score

8.5021
8.25%6
8.3543
8.9749
8.1297
8.2891
8.2784
0.8582
8.7725

8.7313
8.4910
8.6963

support

108040
10940
83004

273829
24172

233533
12238

461563

227081

1433600
1433600
14336600

column

moulding

floor

loor-window

wall

stairs

vault

other

22606

Confusion Matrix,

268565

1863

- 400000
- 320000
240000

160000

2117

o 424573 1838 80000

268 218045

Ground truth

Wall EEFloor HMRoof

I Column

Il Moldings
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Vault

Il Arch

Predicted

I Stair

Window/Door Other



TEST: TR_19

Overall Accuracy: 0.7256

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y zR G B Nx Ny Nz

Scaler: 2

METRICS and CONFUSION MATRIX

eval mean loss:

2.764056

eval accuracy: ©8.725612

Accuracy:

8.7256124441964286

report:

arc
column
moulding
floor
door-window
wall

stairs
vault

other

accuracy
macro avg
weighted avg

Mean Jaccard (Mean_IolU):

precision

08.4598
8.2857
@8.45@5
8.9740
8.2390
8.6516
8.7617
8.7919
9.6430

8.5841
8.7219

9.39867416148129947

Jaccard:

recall

.5884
L7420
.3140
.9824
8459
L2422
.2319
.8577
.9580

QOO0 O®

8.5514
9.7256

- arc: ©.34788379375970074

- column:

©.25986214038380634

fl-score

[++]

- moulding: ©.227063497732878334
- floor: ©.9572739215566954
9.040073516162744606
- wall: ©.2144298484961693

- door-window:

- stairs:

@.21618915588416512

- vault: 8.6999191541382728
- other: 8.625481753629438
all room eval accuracy: 8.725612

VISUAL INSPECTION

QOO

5162

L4125
L3781
.9782

@771

.3531
.3555
.8235

7695

.7256
.5173
.6988

support

187797
1le822
83080

272211
24209

232967
12186

463319

227089

1433608
1433608
1433600

column 8030

loor-window

wall

stairs

vault

other

26087

Confusion Matrix,

- 320000

10264

240000

1182 306 ; 160000

0

80000
397377

3080 240 217546

Wall I Floor

Ground truth

M Roof

Il Column

Il Moldings Vault Il Arch
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Predicted

I Stair Window/Door Other



TEST: TR_20

Overall Accuracy: 0.7206

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y zR G B Nx Ny Nz
Scaler: -
Focal loss

METRICS and CONFUSION MATRIX

3114.487684
eval accuracy: 0.720606

eval mean loss:

Accuracy:
0.7206061662946428

report:
precision recall fl-score
arc 9.4256 9.5882 9.4939
column 9.1660 9.7458 9.2715
moulding 8.5901 9.2664 8.3671
floor 9.9784 9.9776 9.9780
door-window ©.2409 8.0574 ©.0928
wall 9.7825 9.1906 9.2999
stairs 9.8197 9.2267 9.3551
vault 9.7881 9.8839 9.8333
other 9.6427 9.9497 9.7667
accuracy 9.7286
macro avg 9.5949 9.5429 9.4953
weighted avg 8.7350 8.7206 8.6901

Mean Jaccard (Mean_IoU):
8.382599311182157

Jaccard:
- arc: ©.327921156020842343
- column: ©.15787748269253335

- moulding: ©.22479236596322927
- floor: ©.9568645706510063
- door-window: 8.84864186338435789
- wall: 8.17639857978727143
- stairs: ©.215914451957855
- vault: ©.7141855737143237
- other: ©.6216057558284125
all room eval accuracy: ©.720606

VISUAL INSPECTION

support

187985
1a77e
83212

273347
24284

233338
12114

462220

226330

1433600
1433600
1433600

loor-window

wall

stairs

vault

other

9541

25822

46899 263

Confusion Matrix,

32780

7080

0

0 408552

632 214955

- 400000

-320000

240000

160000

80000

Ground truth

Wall EEFloor MMRoof M Column

Il Moldings
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Vault

Il Arch
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TEST: TR_21

Overall Accuracy: 0.7172

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y zR G B Nx Ny Nz

Scaler: 1

Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 3946.139809
eval accuracy: 8.717159

Accuracy:
0.7171589006696428

report:
precision recall
arc 8.4743 ©6.6618
column 9.1248 9.5544
moulding ©.5898 8.3875
floor 8.9794 8.9823
door-window 8.2536 8.8479
wall 8.7e57 8.1675
stairs 8.7398 6.1473
vault ©.8485 6.858@
other 8.5663 8.9638@

accuracy

macro avg 8.5860 8.5232
weighted avg 8.7432 8.7172

Mean Jaccard (Mean_IoU):
8.3747182361933269

Jaccard:
- arc: ©.3607257737457014
- column: ©.113445063783622081

- moulding: ©.3852365858758736
- floor: ©.9623607682149624

- door-window:
- wall: ©.1565751977282139

- stairs: ©.14087147296457426
- vault: ©.7378338187677351

- other: ©8.5542609921825152

f1l-score

@O0

all room eval accuracy: 8.717159

VISUAL INSPECTION

@000 O®

.5382
.2038

4677

.98e8
.e8as5
.27e8

2457

.8491
L7132

7172

.4824
.6893

9.04195525256554375

support

108048
1940
83004

273029
24172

233533
12238

461563

227081

14336008
1433600
1433608

column

moulding

floor

loor-window

wall

stairs

vault

other

2542

8046

57101

6310

: -

12175

Confusion Matrix,

44

1193

28440 4358

-320000

14579 14286
240000
14545
160000

39120 117308

0

0 396009 3249

218687

80000

0 56

Ground truth

Wall EEFloor HMRoof
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Il Moldings
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TEST: TR_22

Overall Accuracy: 0.7216

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y zR G B Nx Ny Nz
Scaler: 2
Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 3242.913481
eval accuracy: 6.721569

Accuracy:
8.7215694754464286

report:
precision recall fl-score
arc 9.45630 8.5488 9.4989
column 2.1619 8.7433 2.2658
moulding @.5781 8.2739 @.3717
floor @.9733 8.9802 @.9767
door-window @.2406 9.e401 9.e687
wall @.6642 8.2368 @.3492
stairs @.6093 8.1686 @.2641
vault @.7970 8.8771 8.8351
other 8.6218 8.9423 8.7492
accuracy 9.7216
macro avg 9.5877 8.5337 2.4866
weighted avg ©.7275 8.7216 9.6952

Mean Jaccard (Mean_IoU):
©8.37593740253955166

Jaccard:
- arc: B.33233568777684663
- column: 8.153300808058008762

- moulding: ©.22824440498761123
- floor: ©.9544714698973353
- door-window: @.83556891936489311
- wall: ©.21151634568284122
- stairs: ©.15214312336936264
- vault: ©.7168971521415832
- other: ©.5989587123862841
all room eval accuracy: 8.721569

VISUAL INSPECTION

support

187797
18822
83080

272211
24209

232967
12106

463319

227089

1433600
1433600
1433600

Confusion Matrix,
- 400000
arc

column
-320000

10394

moulding 10775

floor 240000

loor-window

wall 160000

2041 o

0 406371

stairs

80000
vault

other

Ground truth

Wall EEFloor MMRoof M Column

Il Moldings

Predicted

Vault Wl Arch [ Stair Window/Door Other
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TEST: TR_23

Overall Accuracy: 0.7335

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: -

No Z normalisation

METRICS and CONFUSION MATRIX

eval mean loss: 3.380054
eval accuracy: ©.733567

Accuracy:
©.7335672433035715

OO0

®

.5825
.524%

3242

.9772
.1843

4566

.30828
.82a7

7498

7336
5374

report:
precision recall f1-score

arc 9.4693 8.5406

column 0.40879 9.7361

moulding 8.5686 8.2267

floor @.9787 8.9757

door-window 0.5956 9.1090

wall @.6952 8.3333

stairs 9.6420 8.1981

vault a.7764 8.8783

other 9.6210 0.9459

accuracy

macro avg 9.6394 8.5484 a.
weighted avg 0.7358 8.7336 a.

Mean Jaccard (Mean_IoU):
8.41184857481294256

Jaccard:

arc: ©8.33552250448827886

column: ©.3558717253839205
moulding: ©.19343883228556977
floor: ©.9553361187686653
door-window: ©.18152361993721767
wall: ©.29083007062437943
stairs: ©.17842168313866427
vault: 0.6958838433592927

other: ©.5997367753304947

all room eval accuracy: 8.733567

VISUAL INSPECTION

7091

support

18197
le7e4
82656

272791
24321

2328709
12027

462658

227376

1433608
1433600
1433600

column

moulding

floor

loor-window

wall

stairs

vault

other

Confusion Matrix,

46095

o

o 402637

- 476 215083

-400000

320000

240000

160000

80000

Wall I Floor

Ground truth

Il Roof

Il Column

Il Moldings
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TEST: TR_24 Overall Accuracy: 0.7119

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: 1

No Z normalisation

METRICS and CONFUSION MATRIX

eval mean loss: 3.832224 Confusion Matrix

eval accuracy: ©.7113564 - 400000

arc

Accuracy:
8.7119635881696429 column
~-320000
report: moulding 9 18639
precision recall fl-score support
arc @.4661  ©.6011  ©.5258 108631 floor : - . 240000
column 8.2350 9.6722 @.3482 10727 ) .
N loor-window 201
moulding 8.5364 9.2240 8.3161 83198
floor 8.9801 8.9785 8.9793 272963 . ,
door-window 9.2814  ©.0328  ©.0587 24172 wall e el reonne
wall 9.6516 2.1626 @.2603 232659
stairs 9.6710 @.1463 @.2402 12003 stairs ; e 2
vault 9.7832 2.8716 @.8251 462262 80000
other 9.5803 @.9654 @.7248 226985 vault ; 520l e
accuracy e.7120 1433600 other
macro avg 8.5761 @.5172 @.4753 1433600 0
weighted avg 9.7154 @.7120 @.6732 1433600

Mean Jaccard (Mean_IolU):
8.3667726374842374

Jaccard:
- arc: ©.35595169951288877
- column: ©.21881713199824587
- moulding: ©.18769447661245658
- floor: ©.9594753820399894
- door-window: ©.838235931892799876
- wall: ©.14959586852677864
- stairs: ©.13650497512437812
- vault: ©.7822414631468323
- other: 8.5684368085845669
all room eval accuracy: ©.711964

VISUAL INSPECTION

Ground truth Predicted

Wall Bl Floor HEMRoof MEColumn lMoldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_25 Overall Accuracy: 0.7201

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: 2

No Z normalisation

METRICS and CONFUSION MATRIX

eval mean loss: 3.336623 Confusion Matrix
eval accuracy: ©.720035 - 400000

arc

Accuracy:
9.7200948660714286 column
-320000
report: moulding 5 95 10697
precision recall fl-score support
floor
arc 8.4849 8.5371 9.4617 108288 240000
column 8.3875 9.6649 9.42085 1081¢ .
moulding ©.5548  ©.2443  ©.3392 3187 0°rwindow
floor 8.9783 9.9832 9.9767 272524
door-window 6.1895  ©0.6238  6.6423 24331 wall 160000
wall 8.67686 9.2397 9.3532 23276€
stairs 8.6342 9.2837 9.3083 12043 stairs 9 1 53 0
vault 8.77e1 9.8800 9.8214 462633 80000
other 0.6351 8.9373 8.7572 227824 vault 4 w7 3 0
accuracy 9.7201 143360€ other
macro avg 8.57688 9.5238 9.4978 1433608€ o
weighted avg 8.7161 8.7201 9.6890 143360€

Mean Jaccard (Mean_IoU):
8.3832820756154684

Jaccard:
- arc: ©.30016565775417625
- column: ©.26623232398815845
- moulding: ©.20423979253362282
- floor: ©.9543888771395393
- door-window: ©.82163218502759958
- wall: 8.21446526859567663
- stairs: ©.18227876831624311
- vault: ©.696914138197854
- other: 8.6092385489943455
all room eval accuracy: 8.728095

VISUAL INSPECTION

Ground truth Predicted

Wall I Floor HMRoof MMColumn EMMoldings Vault Wl Arch [ Stair Window/Door Other

30



TEST: TR_26 Overall Accuracy: 0.7252

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: -

No Z normalisation | Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 3235.910257
eval accuracy: ©.72523%9

Confusion Matrix,

- 400000
arc

Accuracy:
@.7252385602678572 column
~-320000
report: moulding 2 11610 24401 16269
precision recall fl-score support
arc ©.503%  ©.5328  ©.5179 108197 floer e - 240000
column @.4007 2.73@0 9.5174 10704 ]
moulding 0.6361 9.2175 9.3242 82656 l0or-window
floor @.9707 @.9459 9.9581 272791
door-window ©9.2830 9.0704 9.1127 24321 wall 160000
wall 0.6643 9.2814 8.3953 232870
stairs 0.9607 9.1158 8.2067 12027 stairs 3 6 0
vault 8.7799 9.8961 9.8340 462658
other ©.5845  ©.9456  ©.7224 227376 vault 3 6 5 80000
accuracy 8.7252 1433600 other . ¢ ! = = s
macro avg 0.6427 8.5262 9.5099 1433600 .
weighted avg 8.7276 @.7252 9.6955 1433600

Mean Jaccard (Mean_IoU):
8.39639559658006273

Jaccard:
- arc: ©.3494737735528773
- column: ©.34981867488498816
- moulding: ©.19343878718896394
- floor: ©.9196485858737758
- door-window: 8.85971834723433956
- wall: 8.24633327443811133
- stairs: 8.11527639854352863
- vault: 8.715287899544483
- other: 8.565468788847577
all room eval accuracy: 8.725239

VISUAL INSPECTION

Ground truth Predicted

Wall Bl Floor HEMRoof MEColumn HlMoldings Vault Bl Arch [ Stair Window/Door Other
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TEST: TR_27

Overall Accuracy: 0.6894

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: 1
No Z normalisation | Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 4517.872800@
eval accuracy: ©.689376

Accuracy:
8.6893763950892857

report:
precision recall fl-score
arc 8.3646 @.581@ 8.4480
column 8.3381 @.6949 8.4549
moulding 8.6030 @.1483 8.2381
floor 8.9720 8.9649 8.9685
door-window 9.3626 8.0165 9.8317
wall 8.6334 8.1378 8.2263
stairs 8.9707 @.1571 8.2705
vault 8.7999 @.8492 ©.8238
other 8.5343 @.9476 8.6833
accuracy 8.6894
macro avg 8.6198 @.4997 8.4606
weighted avg 8.70598 6.6894 8.6489

Mean Jaccard (Mean_JIoU):
8.35294561923758833

Jaccard:
- arc: B.2886655933846801
- column: 8.29448341245784804

- moulding: ©.13514371749247195

- floor: ©.9388620768944729

- door-window: ©.816080402010858253

- wall: ©.12760587713117658
- stairs: ©.156384742951590713
- vault: ©.7003866335759235
- other: ©.5189781180404921

all room eval accuracy: B.689376

VISUAL INSPECTION

support

188631
10727
83198

272963
24172

232659
12883

462262

226985

1433600
1433600
1433600

arc

column

moulding

floor

loor-window

wall

stairs

vault

other

Confusion Matrix,

12342 384

10817

36479 120010

o
392552

2690

- 320000

240000

160000

80000

Ground truth

Wall I Floor HMRoof

I Column

Il Moldings
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Vault Wl Arch

Predicted

I Stair Window/Door

Other



TEST: TR_28

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4

k-NN features: x y zR G B Nx Ny Nz
Scaler: 2
No Z normalisation | Focal loss

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.7211

- "wall":5 - "stair":6 - "vault":7 - "other":8

eval mean loss: 3489.983795
eval accuracy: 6.721897

Accuracy:
©.7210972377232143

report:
precision recall fl-score
arc 9.4495 0.4783 9.4635
column 9.2411 9.6560 9.3526
moulding 9.5806 9.2122 9.3108
floor 8.9627 9.9824 8.9725
door-window 0.0687 0.00839 08.08073
wall 8.7098 8.2523 8.3722
stairs 8.6857 0.1603 9.2599
vault 8.7579 9.8930 9.8199
other 9.6188 9.9498 9.7494
accuracy @.7211
macro avg @.5639 6.5898 a.4787
weighted avg 8.7172 8.7211 0.6866

Mean Jaccard (Mean_IolU):
0.36908285551353887

Jaccard:
- arc: 0.3016346282632875
- column: ©.21481423745173745
- moulding: ©.18397322964337465
- floor: ©.94638312312652
- door-window: ©.8036711579769576255
- wall: ©.2286637847108518
- stairs: ©.14936571782178218
- vault: 0.6948140299536651
- other: ©.5992257906744736
all room eval accuracy: ©.721897

VISUAL INSPECTION

support

108288
10816
83181

272524
24331

232760
120843

462633

227024

1433600
1433600
1433600

moulding -JeEE]

loor-window

wall

stairs

vault

other

Confusion Matrix,

- 400000

- 320000

240000

10346

160000

("]

80000
0 413126

5 797 215632

Ground truth

Wall EEFloor HMRoof M Column

Il Moldings Vault

33

I Stair

Predicted

Window/Door Other



TEST: TR_29

Overall Accuracy: 0.8388

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y z f1 {2 f3 4 £5 {6

Scaler: -

METRICS and CONFUSION MATRIX

eval mean loss: 1.968708
eval accuracy: ©.838830

Accuracy:
©.8388297341086648

report:

precision recall fl1-s

arc 9.6800 @.7144 a

column 09.90872 9.7116 2]
moulding @8.6682 8.5813 2]
ftloor @.9801 @.9814 a
door-window 08.5702 8.1949 3]
wall 2.7101 2.8182 a

stairs 9.9151 9.2329 a

vault @.9588 @.8637 a.

other @.7629 @.9174 a
accuracy a.
macro avg @.7947 @.6684 a
weighted avg 0.8447 ©.8388 3]

Mean Jaccard (Mean_IoU):
8.5743545516336812

Jaccard:
- arc: ©8.5347885875423315
- column: 8.6632755818621128
- moulding: ©.45185877866521877
- floor: 8.9622754469298973
- door-window: 8.16991847694785883
- wall: 8.6133818371318287
- stairs: ©.228081278149726112
- vault: ©.83280892689769834
- other: 8.7138398931528557
all room eval accuracy: ©.83B83@

VISUAL INSPECTION

core

.6968
.7976
.6217
.9808
.2905
.7683
.3714

9088

.8330

8388

.6956
.8353

support

113595
10262
82894

270221
28538

233954
12866

463976

225486

1441792
1441792
1441792

loor-window

Confusion Matrix,

- 400000
arc 4 £ 108 11741

column
- 320000

moulding -JEE 4 : 22680

floor 240000

wall 11859 482 ] 191418 46 160000

stairs 6 o

80000
vault 4 3 5 400727 [EEEEES

other : : 604 2344 3 1 532 206867

Ground truth

Wall HEEFloor MMRoof M Column

Il Moldings

Predicted

Vault Wl Arch [ Stair Window/Door Other
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TEST: TR_30

Overall Accuracy: 0.8723

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y z f1 {2 f3 4 £5 {6
Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: 1.353572
eval accuracy: ©.872313

Accuracy:
©.8723130659623579

report:
precision recall f1l-score
arc 8.7380 9.7493 8.7436
column 8.9154 Q.8757 8.8951
moulding 8.7269 9.6207 8.6696
floor 8.9847 9.9845 8.9846
door-window 9.4078 9.1531 8.2226
wall 8.7413 9.8620 8.7971
stairs 0.9668 9.3320 0.4941
vault 8.9544 2.9207 8.9373
other 8.8657 9.9251 8.8944
accuracy 8.8723
macro avg 8.8111 2.7137 8.7376
weighted avg B8.8705 8.8723 B8.8676

Mean Jaccard (Mean_IoU):
8.6313445716434716

Jaccard:
- arc: ©.5918637548255822
- column: 8.8181454354381735
- moulding: ©.5833432828878982
- floor: B8.9696799612208674
- door-window: 8.12524216524216525
- wall: 8.6627141841918248
- stairs: 8.3281286854918852
- vault: ©.8819815293774693
- other: 8.8898823862835717
all room eval accuracy: 8.872313

VISUAL INSPECTION

support

113351
18559
82712

278232
28715

233664
12851

463323

226385

1441792
1441792
1441792

arc

column

moulding

floor

loor-window

wall

stairs

vault

other

Confusion Matrix,

- 400000

-320000

51340

240000

10269 266 201428 160000

0

0 426603 69 80000

15 314 209424

Ground truth

Wall HEHFloor HMRoof M Column

Il Moldings
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Vault [l Arch

Predicted

I Stair Window/Door Other



TEST: TR_31

Overall Accuracy: 0.8679

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y z f1 {2 f3 f4 £5 £6
Scaler: 2

METRICS and CONFUSION MATRIX

eval mean loss: 1.557556
eval accuracy: @.867964

Accuracy:
0.8679643118795454

report:
precision recall f1-score
arc 8.7322 8.7899 @.7600
column 8.8821 8.9359 8.9082
moulding 8.7398 9.6142 @.6712
floor ©.9818 8.9869 @.9843
door-window 8.5569 9.1549 9.2424
wall @8.7655 8.8172 @.79a5
stairs 8.9613 8.3842 8.4622
vault 8.9609 6.96887 8.9341
other 8.7984 6.9464 @.8661
accuracy 9.8680
macro avg @.8199 8.7176 9.7354
weighted avg 8.8683 ©.86806 0.8626

Mean Jaccard (Mean_IoU):
8.6279100069829049

Jaccard:
- arc: 0.61286048%90974029
- column: ©.8318380886738269
- moulding: ©.5051299691902725
- floor: ©.9691184914985512
- door-window: ©.1379181577718998
- wall: 8.6535594876643158
- stairs: ©.38856689547123625
- vault: ©.87631852375213
- other: 8.7638969197273884
all room eval accuracy: 8.867964

VISUAL INSPECTION

support

113618
18248
82478

269432
28608

234282
12914

464067

226145

1441792
1441792
1441792

arc

column

moulding

floor

loor-window

wall

stairs

vault

other

Confusion Matrix,

- 400000

- 320000

240000

14230

10628 2 191455 160000

0

80000
421702

235 214021

Ground truth

Predicted

Wall EMFloor HMRoof MMColumn ElMoldings Vault ElArch [ Stair Window/Door Other
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TEST: TR_32

Overall Accuracy: 0.8412

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y z f1 {2 f3 4 £5 {6

Scaler: -

METRICS and CONFUSION MATRIX

Focal loss

eval mean loss

1861.334332

eval accuracy: ©.841246

Accuracy:

8.8412461714311879

report:

arc
column
moulding
floor
door-window
wall

stairs
vault

other

accuracy
macro avg
weighted avg

Mean Jaccard (Mean_Tol):

precision

8.6971
08.6681
8.6695
8.9849
8.3849
8.7623
8.9428
8.9519
8.7281

8.7544
8.8427

8.5781456011836625

Jaccard:

recall

8.7200
8.9242
8.5624
8.9735
8.1572
9.7543
9.3435
8.9001
8.9266

8.6958
2.8412

- arc: ©.5484818411829451
- column: ©.6334067989846951

- moulding: ©.44017449186771916

- floor: ©.9591164813849278

- door-window:

- wall: ©.6106645443692797

- stairs: ©.336455002284148
- vault: ©.8609789385143158
- other: 8.6884161348458241

all room eval accuracy: ©.841246

VISUAL INSPECTION

fl-score

(s I« Iav]

9.125616177459180822

OO0 OO

.7084
L7756
L6113

9791

L2232
L7583
.5@835
.9253
.8155

.8412
.7068
.8372

support

113595
18262
82894

270221
28538

233954
12866

463976

225486

1441792
1441792
1441792

Confusion Matrix,

arc 1292 13699 - 40000

-320001

moulding
floor 3 EE 6320
24000
loor-window 6 4485 £ 10044
wall 3 6 9 0 [176479 16000
stairs
80000
vault SEEEN 417623 [EREET
other Y 682 5 618 | 208946
[
< K AN o N &
3 o o oS @ N N &
& R AP A R
<& LN

Wall

I Floor

Ground truth

Il Roof

Il Column

Il Moldings

Predicted

Vault HHArch [ Stair Window/Door Other
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TEST: TR_33

Overall Accuracy: 0.8618

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: x y z f1 {2 f3 4 £5 {6
Scaler: 1
Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 1529.408141
eval accuracy: ©.861898

arc

Confusion Matrix,

10169

- 400000

Accuracy:
@.8618975552645597 column
-320000
report: moulding 1149
precision recall fl-score support
floor
arc @.6788 @.7906 @.73@5 113351 240000
column @.8449 2.9118 2.8771 10559 )
moulding ©.7313  ©.5987  0.6584 ga712 loor-window
floor @.9799 @.9888 @.9844 270232
door-window @.3947 @.1210 @.1852 28715 wall okl 160000
wall @.7475 @.8533 @.7969 233664
stairs @.9703 @.3258 @.1878 12851 stairs
vault @.9681 @.8858 @.9251 463323
other ©.8232  ©.9243  ©.8708 226385 vault 0 2936 80000
accuracy 9.8619 1441792 other oo .
macro avg @.7932 @.7111 @.7248 1441792 .
weighted avg @.8632 @.8619 @.8573 1441792

Mean Jaccard (Mean_IoU):
8.6150255945236626

Jaccard:
- arc: ©.5753641890894149
- column: ©.7810497282388253
- moulding: ©.4987345613477089
- floor: ©.9691915967849578
- door-window: ©.10285048831913519
- wall: ©.6623482589476146
- stairs: 8.32259884299252637
- vault: ©.8608700294445796
- other: ©.7712013385469837
all room eval accuracy: ©.861898

VISUAL INSPECTION

Wall I Floor

Predicted

Ground truth

Bl Roof WMColumn M Moldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_34 Overall Accuracy: 0.8639

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y z f1 {2 f3 4 £5 {6
Scaler: 2

Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 1433.472266 Confusion Matrix

eval accuracy: ©.863990 arc - 40000

Accuracy:
0.8639900901100852 column
~-32000
report: moulding
precision recall fl-score support
floor
arc 8.7221 8.7633 8.7421 113618 24000
column 0.8427 0.8958 0.8685 10248 )
X loor-window
moulding 0.6860 0.6317 0.6577 82478
floor 0.9814 0.9810 0.9812 269432 }
door-window 0.4767  ©.1188  ©.1902 28608 wall : e = 16000
wall 8.7546 0.8219 0.7868 234282
stairs 8.9191 0.3519 0.5089 12914 stairs 8 62 3 o 6743
vault 0.9623 0.9077 0.9342 464067
other ©.8124  ©.9359  0.8698 226145 vault IEEIRE 3 0 2553 8oooe
accuracy 9.8640 1441792 other - .
macro avg 0.7953 0.7120 0.7266 1441792 .
weighted avg 0.8630 0.8640 0.8589 1441792

Mean Jaccard (Mean_Tol):
8.61684336361008619

Jaccard:
- arc: 8.5900012245064559
- column: ©.7674943566591422
- moulding: ©.49001608337017144
- floor: ©.9631636482891812
- door-window: 8.18587761766343882
- wall: B.6485133842568268
- stairs: ©.3412948775724801
- vault: ©.8764755454290084
- other: ©.7695535347438616
all room eval accuracy: ©.863990

VISUAL INSPECTION

Ground truth Predicted

Wall IMFloor HMRoof MMColumn EMMoldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_35 Overall Accuracy: 0.7807

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: -

METRICS and CONFUSION MATRIX

eval mean loss: 2.475676

Confusion Matrix,
eval accuracy: 0.788746 arc e

- 400000

Accuracy:

8.7807457663796165 350000

report: moulding 2 o 300000
precision recall f1-score support
floor 250000
arc 8.6030 9.5938 9.5984 113595
column 8.6235 9.8767 9.7288 18262 ) .
moulding 0.6408 ©.3734  ©.4718 g2894 loor-window : 2 L4001 200000
floor 8.9791 9.9881 B.9836 278221
door-window ©.4995  ©.8561  ©.1009 28538 wall : s 150000
wall 8.6942 9.5404 9.6877 233954
stairs 8.99e9 9.2551 9.4857 1286€ i . -
vault 0.8767  ©.8746  ©.8756 463976 stairs 7 : : 100000
other 8.6244 9.9497 9.7535 22548¢
vault 78 4 50000
accuracy a.7807 1441792
macro avg 8.7258 9.56120 9.6149 1441792 th i :
. other &% i - * " : = " 0
weighted avg 8.7834 9.78687 9.7677 1441792 < ((\(‘ o & 0{\ 'b\\ & & &
A N R SR R GG
© o\} &
AL e

Mean Jaccard (Mean_IolU):
8.4893375373579%64

Jaccard:
- arc: 9.42692319863295464
- column: 8.5732764113674016
- moulding: ©.30@875736929783437
- floor: ©.96776089927946997
- door-window: @.85314666755133862
- wall: ©.43645434144657347
- stairs: B.254497518610842186
- vault: ©.7787855351210684
- other: 8.6844358081399383
all room eval accuracy: ©.780746

VISUAL INSPECTION

Ground truth Predicted

Wall IMFloor HMRoof MMColumn EMMoldings Vault Wl Arch [ Stair Window/Door Other
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TEST: TR_36 Overall Accuracy: 0.7941

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: 2.857964 Confusion Matrix

eval accuracy: 8.813375

arc
- 400000

Accuracy:
8.8133746060458097 column
- 350000
report: moulding 195
precision recall fl-score  support I | 220000
floor 266377
arc 9.7393 8.6146 @.6712 112863 250000
column 9.7233 8.8863 9.7966 18522 .
moulding 8.6874  ©.3673  ©.4788 82438 00rWindow I
floor 9.9767 8.9871 9.9819 269867
door-window 6.4216  0.1379  0.2078 28556 wall L4924
wall @.7044  0.6193  0.6591 233994 .
stairs ©.8889 8.2870 9.4339 12987 stairs 0 7121
vault 0.9083 8.9349 9.9173 464201 100000
other 0.6650 8.9311 8.7759 226444 vault E 0 1000
50000
accuracy 8.8134 1441792 other 4 309 |210839
macro avg 0.7452 68 .6406 9.6580 1441792 o
weighted avg 8.8162 8.8134 8.8017 1441792

Mean Jaccard (Mean_IoU):
8.5346362535277489

Jaccard:
- arc: ©.5051081788888873
- column: B©.6619348427851516
- moulding: ©.3147237669559794
- floor: ©.9643758349413686
- door-window: ©.1159667824968245
- wall: ©.49157883667522634
- stairs: 8.2778381451889723
- wvault: ©.8471854837922519
- other: 8.6338144181138791
all room ewval accuracy: 0.813375

VISUAL INSPECTION

Ground truth Predicted

Wall EEFloor HEMRoof MEColumn lMoldings Vault B Arch [ Stair Window/Door Other
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TEST: TR_37

Overall Accuracy: 0.7941

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6

Scaler: 2

METRICS and CONFUSION MATRIX

eval mean loss: 2.135717
eval accuracy: ©.794116

Accuracy:
9.7941159335049716

report:
precision recall
arc 8.5136 8.6632
column 8.7418 8.8977
moulding 8.6599 8.3468
floor 8.9762 9.9888
door-window 8.4868 ©9.9933
wall 8.7181 9.5701
stairs 8.9857 9.2885
vault ©.8868 9.8869
other 8.7089 2.9441

accuracy

macro avg 8.7481 2.6310
weighted avg 8.7952 9.7941

Mean Jaccard (Mean_IoU):
8.5172718823560014

Jaccard:
- arc: 9.40873506310600726
- column: ©.684014598540146

- moulding: @.29417577666604985

- floor: 8.9654945824653123

fl-score

@

- door-window: ©.88492339856477559

- wall: ©.4624398924@3508764
- stairs: ©.2873400831959815
- vault: ©.7967873603947595
- other: 8.6729934255134082

all room eval accuracy: 8.794116

VISUAL INSPECTION

@000 X

.5789
.8124

4546

.9824
.1566

6324

.dded
.8869

8045

L7941

6395

.7827

support

113398
18439
82416

270455
28573

234316
12688

462782

226725

1441792
1441792
1441792

arc

column

moulding

floor

loor-window

wall

stairs

vault

other

Confusion Matrix,

75201 110

41857

12170

10270 10942
133579

20 3661 0 6797

8503 o 410423 469

- 400000

- 350000

- 300000

250000

200000

150000

100000

50000

Ground truth

Wall HEHFloor HMRoof M Column

Il Moldings
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Predicted

Vault HHArch [ Stair

Window/Door

Other



TEST: TR_38 Overall Accuracy: 0.7646

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: -

Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 2289.115974 Confusion Matrix

eval accuracy: 0.764569 - 400000

ElfeR 74330 1035

Accuracy:
8.7645686756480824 column 350000
report: moulding - 300000
precision recall f1-score support
floor 250000
arc 9.6278 9.6543 @.6488 113595
column 9.7167 8.8721 8.7868 10262 )
moulding 8.6527 8.2553 8.3671 g2gga loor-window 200000
floor 9.9718 ©.9890 ©.98@3 270221
door-window 9.2757 8.1055 8.1526 28538 wall e G 11100 150000
wall 8.6778 6.4278 8.5245 233954
stairs 9.9658 8.3077 8.4667 12866 stairs : 923 0
vault 0.8983 0.8867 ©.8924 463976 100000
other 9.5543 9.9412 8.6977 225486 vault IO R B3 6392
50000
accuracy 0.7646 1441792 other - = . 270
macro avg @.7046 9.6044 @.6121 1441792 o
weighted avg 9.7741 8.7646 ©.7495 1441792

Mean Jaccard (Mean_IoU):
8.48780963183015225

Jaccard:
- arc: 0.4714485960561451
- column: 0.6485977244727879
- moulding: ©.22478891198058944
- floor: ©.96148208318885627
- door-window: ©.88262921101722813
- wall: ©.35547441107101246
- stairs: ©.30439797016761494
- vault: ©.8857587070036
- other: 8.5357891228938293
all room eval accuracy: ©.764569

VISUAL INSPECTION

Ground truth Predicted

Wall I Floor HMRoof MMColumn ElMoldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_39 Overall Accuracy: 0.8290

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 1

Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 1933.318965
eval accuracy: ©.829036

Confusion Matrix,

- 400000

Accuracy:
0.8290356722745028 column - 350000
report: moulding 9 36608 ] 7679 - 300000
precision recall f1-score support
arc 0.5767  0.6257  ©.6062 113510 floor 250000
column 9.6834 8.9385 9.7881 18520
moulding 8.7042 9.4455 9.5458 82171 loor-window 200000
floor 9.9782 8.9870 9.9826 279165
door-window 8.493%6 9.1479 ©.2282 28474 wall 3 183049 150000
wall 9.7492 8.7811 9.7648 234352
stairs 8.9764  B8.2844  ©.4405 12947 stairs TS 3 m6 ;82 0 620
vault 9.9044 09.8867 9.8954 462877 100000
other 9.7791 9.9254  ©.8460 226776 vault , - . .
50000
accuracy @.8290 1441792 other o - . . v B
macro avg 9.7612 9.6682 9.6768 1441792
weighted avg 9.8271 9.8290 9.8215 1441792 0

Mean Jaccard (Mean_IoU):
8.5549145743314207

Jaccard:
- arc: 0.42877668308782793
- column: B.6582598673575129
- moulding: ©.3752857596858749
- floor: 8.9657992430415965
- door-window: ©.12879552334648198
- wall: ©.6191848566953851
- stairs: ©.28244860838662166
- wvault: 0.8106359276611546
- other: 0.7338455042423353
all room eval accuracy: 8.829836

VISUAL INSPECTION

Ground truth Predicted

Wall Bl Floor HMRoof MEColumn IMoldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_40

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4

k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 2
Focal loss

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.8116

- "wall":5 - "stair":6 - "vault":7 - "other":8

eval mean loss: 1585.391593
eval accuracy: 0.811665
arc

Accuracy:
9.8116649280894886 column
report: . moulding
precision recall fl1-score support
arc 8.6145 8.60829 8.6086 113212 floor
column 8.7529 0.9247 9.8300 10385
moulding 0.6827 0.4590 9.5490 82297 loor-window
floor 8.9845 0.9842 9.9843 2760278
door-window 8.3763 0.1716 9.2357 28823 wall
wall 8.7176 0.6406 0.6769 234662
stairs 8.9731 0.2609 0.4114 12884 stairs
vault 0.9090 0.8992 8.9641 463275
other 0.6928 0.9444 8.7993 226056 vault
accuracy 8.8117 1441792
macro avg ©.7448  ©.6542  @.6666 1441792 other
weighted avg 0.8109 0.8117 9.8039 1441792

Mean Jaccard (Mean_IoU):
8.5432278783897246

Jaccard:
- arc: 8.43741828808736444
- column: ©.7894252531268612
- moulding: ©.3783199134719385
- floor: 8.9691554368538195
- door-window: ©.133583662080226918
- wall: ©.5116173882952878
- stairs: ©.2589966864452493
- vault: 8.8249838191669138
- other: B.6656384758578974
all room eval accuracy: ©.811665

VISUAL INSPECTION

36182

Confusion Matrix,
11160 26700 [ 400000

- 350000

- 300000

266007

250000

200000

150327 | 59506
150000

0
100000

0 416569 1162
50000

2150 628 0 250 213485

Ground truth

Wall EEFloor MMRoof M Column
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TEST: TR_41 Overall Accuracy: 0.3498

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":9
k-NN features: x y zR G B Nx Ny Nz Evl Ev2 Ev3
Scaler: -

METRICS and CONFUSION MATRIX

Confusion Matrix,

-250000
arc

eval mean loss: 5.874920

eval accuracy: ©.349828 column
report : -200000
precision recall f1-score support moulding
o 9.1476 9.2887 9.1953 108048 floor L e J— T
1 9.4192 2.0865 8.0128 18736
2 9.4555 2.0878 8.0153 83639 Joor-window
3 9.2072 2.9122 9.0231 269527
4 @.1386 2.0829 8.0857 24942
5 ©.3239  ©.7720  0.4563 232927 wall e 100000
& 9.0000 2.0800 .0000 15515
7 9.8631 9.2799 9.4228 452146 stairs
9 ©.3146  ©.6918  ©.4325 227020 50000
vault 129368
accuracy 9.3498 1433600
macro avg ©.3188  ©.2291  ©.1738 1433600 other
weighted avg 9.4627 9.3498 9.2991 1433600 0
IoU:
8.10824625998119146
©.80646173728422413
8.8087699962092494314
0.011682060806260677
9.8028562102170719764
8.2956056085536769
e.e
@.26808313263995359
8
8.27594852864984153
avg IoU:

©.0976523685984297

VISUAL INSPECTION

Ground truth Predicted

Wall EEFloor HMRoof WMColumn ElMoldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_42

Overall Accuracy: 0.7730

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8

k-NN features: xyZzR G BNx Ny Nz Evl Ev2 Ev3 Evl_1Ev2_1Ev3_1

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss:

eval accuracy: ©.773048

Accuracy:

8.7738475725446428

report:

arc

column
moulding
fleor
door-window
wall

stairs
vault

other

accuracy
macro avg
weighted avg

Mean Jaccard (Mean_TeolU)

precision

8.5573
8.6126
8.5711
8.9727
8.5593
8.7813
8.6972
0.8458
8.6877

08.6895
8.7808

0.4631713965127685

Jaccard:

- arc: 8.43855279785054413
- column: ©.5828554537392847

1.924226

recall

000000

.6730

9231

.2671
.9825
.0768

3266

.2254
.93e1
.9694

.5971
L7730

- moulding: ©.22247858274983448

- floor: ©8.95614672462824
- door-window:

- wall: ©.29921178753911354
- stairs: 6.20531463689085086
- vault: ©.79528508166727247
- other: ©.5962776259220087
all room eval accuracy: 0.773048

VISUAL INSPECTION

9.87241994262231527

tl-score

o @

o0 00000

.6897

7365

.3640
.9776
.1351

46686

.3487
.8860
.7471

7730
.5841
.7469

support

106233
10680
83028

318739
24322

231328
18523

432831

223916

1433600
1433600
1433600

arc

column

moulding

floor

loor-window

wall

stairs

vault

other

10686

Confusion Matrix,

o 402586

~40000(C

-35000C

- 30000C

25000¢

20000¢

15000¢

10000¢

50000

Wall I Floor

Il Roof

Ground truth

Il Column

Il Moldings
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TEST: TR_43

Overall Accuracy: 0.8275

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: xyZzR G BNx Ny Nz Evl Ev2 Ev3 Evl_1Ev2_1Ev3_1

Scaler: 2

METRICS and CONFUSION MATRIX

eval mean loss: 1.838411
eval accuracy: ©.827522

Accuracy:
8.8275216238839286

report:
precision recall fl-score
arc 8.7362 8.6185 9.6722
column 08.8433 0.8581 0.8507
moulding 8.6309 8.3728 0.4686
floor 8.9821 8.9826 9.9823
door-window 8.3629 8.8368 0.0669
wall 8.7815 8.6433 @.7857
stairs 8.7563 8.1946 9.3896
vault 0.8475 08.9516 0.8965
other 8.7250 8.9449 9.8205
accuracy 0.8275
macro avg @.7487 8.6226 9.6415
welighted avg 8.8171 8.8275 8.8123

Mean Jaccard (Mean_IoU)
8.5320905119841556

Jaccard:
0.50862959278879148
8.74813210890892959
- moulding: ©.306026411991466874
- floor: ©.9653032600814941
- door-window: ©.03460487316678856
- wall: ©.5452612749985338
- stairs: 0.18314726208946385
- vault: ©.812418263265761
- other: ©.6956252254615813
all room eval accuracy: ©.827522

- arc:
- column:

VISUAL INSPECTION

arc

column

moulding

support

1l@6165
18707

floor

loor-window

82869
3108291
24401
231228
le62e
432827
224492

1433600
1433600
1433600

wall

stairs

vault

other

Confusion Matrix,

65660

30890 10839

10136

10208 148756 20607

2067 28

0 411866

11 466 212117

- 400000

-350000

- 300000

250000

200000

150000

100000

50000
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TEST: TR _44 Overall Accuracy: 0.8712

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y z f1 {2 f3 4 £5 {6

Block size: 2x2 m

Stride: 1

N. of points: 8192

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: 1.865272
eval accuracy: 9.871221

Confusion Matrix,

-800000

el 214865 265 17868 22801
Accuracy:
0.8712213689630682 column JEES : a8 g 1667 - 700000
report: moulding 4829 60182 - 600000
precision recall f1-score support
arc ©.8621  ©.7960  ©.8278 269921 floor 200000
column 8.9408 9.9226 9.9316 33985 i . -
moulding 8.7224  ©.6684  B.6943 247877 °°TWindow N e 400000
floor 9.9851 9.9868 9.9859 544732
door-window ©.5511  ©.1922  ©.2850 63631 wall 200000
wall 0.7772 9.8290 0.8023 664558
stairs 8.9757 8.2930 8.4507 23485 stairs 4 3 68 12572
vault 8.9643 8.9401 9.9520 886530 200000
other 9.8184 8.9294 8.88659 589473 vault s 4 69 6 0 4431
100000
accuracy 8.8712 3244032 other 1 499 26266 12 535 473527
macro avg 0.8432 0.7286 8.7551 3244032 o
weighted avg 8.8701 9.8712 9.8666 3244032

Mean Jaccard (Mean IoU):
8.6534468946843615

Jaccard:
- arc: 0.7061478102997917
- column: ©.8720287398321858
- moulding: ©.53180398588986
- floor: ©.97224628886360863
- door-window: 0.16615829215926078
- wall: ©.6698225960001118
- stairs: ©.29888903970139124
- vault: ©.9884733272942713
- other: 9.7634687721187751
all room eval accuracy: ©.871221

VISUAL INSPECTION

Ground truth Predicted

Wall Bl Floor HEMRoof MEColumn lMoldings Vault EEArch [ Stair Window/Door Other
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TEST: TR_45 Overall Accuracy: 0.7755

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6

Block size: 2x2 m

Stride: 1

N. of points: 8192

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: 3.718476
eval accuracy: 0.775503

Confusion Matrix,
arc o B S

-~ 800000

Accuracy: coumn (i i B - 700000
8.775583447561553
WIIGIGE 12598 514 85649 512 PEEE] 42290 39577 | 600000
report:
precision recall f1-score support .
floor 100 o 500000
arc 9.6384 8.6978 @.6668 270887
column 8.9266 8.9259 9.9262 33677  |por-window 1064 84 6626 13206 400000
moulding 8.6824 8.3461 9.4592 2475081
floor 8.9722 8.9854 @.9788 544144 i 1
door-window 0.6006  ©.1e39  @.1771 63801 wal | B o e 200000
wall 8.7779 8.5415 8.6385 664797
stairs 9.9702 8.1836 8.3087 23399 stairs 4294 1 200000
vault 0.8480 8.9149 9.8802 886551
other 8.6127 8.9655 @.74%96 509284 .
vault o 811074 100000
accuracy @.7755 3244832
macro avg 8.7810 8.6294 @.6428 3244832 other ' L e & B e 0
weighted avg 8.7842 8.7755 8.7593 3244032 & \o@'i‘ \&QQ & o \‘(z}\ @\«" ‘\0&" <
o S & o o
¢ 8 A

Mean Jaccard (Mean_JIoU):
9.5281588603813154

Jaccard:
- arc: ©.58081198551781065
- column: ©.8626283386879451
- moulding: 0.298846468739480835
- floor: ©.9584225521282834
- door-window: ©@.897144838082588342
- wall: ©.46859844212084181
- stairs: ©.1825525848387722
- vault: ©.7868074368319989
- other: ©.5995329980185947
all room eval accuracy: 8.775583

VISUAL INSPECTION

Wall

Il Floor

Ground truth

Bl Roof M Column

Il Moldings

Vault
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TEST: TR_46 Overall Accuracy: 0.8791

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "other":8
k-NN features: x y z f1 {2 f3 4 £5 {6

Scaler: 1

Random points added in the floor class

METRICS and CONFUSION MATRIX

eval mean loss: 1.388561 Confusion Matrix,
eval accuracy: 0.879194 ~ 400000
80749 605 3906 3 459 1020
Accuracy: 250000
8.8791940862482245 column i
report: moulding - 300000
precision recall fl-score support
floor 250000
arc 0.8536 8.7312 8.7877 118438
column 0.8415  ©.9212  8.8795 10389 |0 window n omn e N
moulding 8.6977 9.6398 8.6675 82196
floor 8.9767 9.9919 8.9842 398344 . -
. wall EYE 190570
door-window 0.4280 8.1163 9.1829 28490 150000
wall 9.7591 9.8186 8.7877 232809 ) . -
stairs 6.9816  ©.3080  ©.4688 11209 stairs - = 100000
vault 8.9535 9.9535 8.9535 433404
other 8.8279 9.9277 8.8749 224513 JEUllgy 10656 - - 413258
50000
accuracy 8.8792 1441792 other 6 36 156 | 208274
macro avg 8.8132 9.7128 8.7319 1441792 0
weighted avg 8.8743 8.8792 9.8725 1441792 e & K N & F &
2 §§‘ ¢§ 'Y S & 4? iy &
SHE A

Mean Jaccard (Mean_IoU):
8.62776542081973766

Jaccard:
- arc: 0.649692649338587
- column: @.7849489448818898
- moulding: ©.58895258854086847
- floor: B.9689857395866667
- door-window: ©.18864788285486526
- wall: ©.64973985857580824
- stairs: ©.308613692798864844
- vault: 8.9111288968616624
- other: 8.7776641827555821
all room eval accuracy: 8.879194

VISUAL INSPECTION

Ground truth Predicted

Wall EEFloor HMRoof MlColumn ElMoldings Vault EEArch [ Stair Window/Door Other
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Evaluation of the radiometric component (RGB vs. HSYV)

These tests were performed with the “old” classes on the Trompone church scene.
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COLUMN
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DECORATION
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FLOOR
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DOOR
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WALL
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WINDOW
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0 0 0
Color R Color R Color B
wind wind wind
600000
700000 800000
700000
500000 600000
600000
400000 500000
500000
> > >
£ £ 400000 g
£ 300000 g § 400000
3 3 3
300000
300000
200000
200000
200000
100000
100000 100000
0 0 0-
80 100
Color H Color S Color v
wind wind wind
500000 500000
600000
400000 400000 500000
< < ]
5 3 400000 5
2 300000 € | 2 300000 | £ <
s ol 8 ] 2
S 2ls £ S £
] £ €| 38 £
3° 3 300000 3
8 S 8
200000 200000
200000
100000 100000
100000
0 0 0

Color H

Color H

Color v
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STAIR

stair stair stair
20000 25000
17500
20000
15000
5 12500 .. 15000
£ 2
S 10000 s
o o
2500 10000
5000
5000
2500
0- 0-
100 150 100 150 100 150
Color R Color G Color B
stair stair stair
250
26000 14000
14000
14000
200 12000
12000
12000
. 10000 _ 10000 _
10000 5 150 b 5
© e @ € 8000 £
s e |2 8000 9
s 8000 § s t £
S 100 S 6000 S
6060 6000
4000 4000 4000
50
2000 2000 2000
0 0 0
0 50 100 150 200 250
Color R Color R Color B
stair stair stair
35000 25000
30000 25000
20000
25000 20000
2 20000 z z 15000
= € 15000 <
5 ] 5
3 15000 s s
10000
10000
5000 5000
0 0
100 150 200 250 300 40 60 80 100 40 60
Color H Color Color v
stair stair stair
100
16000
8000 8000
14000
80
12000
6000 6000
£ 60 10000 £
5 5 3
2 s |2 < 2 <
3 8 |2 8000 £ 2 £
8 40005 |8 s 8 4000 5
g 40 S 8
6000
4000
2000 20 2000
2000
0 0 0

o 50 100 150 200 250
Color H

300 350

60

Color v
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VAULT

vault vault vault
500000
500000
400000
400000
400000
300000
2 300000 5 300000 >
€ =4 g
5 H H
3 3 3 200000
200000 200000
100000 100000 100000
0+ 0 04
0 100 150 0 100 150 0 150
Color R Color G Color B
vault vault vault
290 300000
200000 350000
250000 200 250000 300000
250000
200000 £ 200000 _ &
© 5| 150 5l 5
5 sl s 5 200000 £
2 2l 150000 £ | 3 2
s 150000 £ | § g |3 g
3 3 3
“ 10 © 150000 &
100000 100000
100000
0000
50000 5 50606
0 0 0
100 150 50 100 150 200 250
Color R Color R Color 8
vault vault vault
500000
600000 1200000
500000 1000000 400000:
400000 800000
300000
z . g
€ =
S 300000 600000 5
3 3
200000
200000 400000
100000
100000 200000
0 o 0
40 60 80 4
Color H Color s Color v
vault vault vault
350000 120000 200009
300000 100000 250000
250000 _ 000, & 200000 ¢
5 5 5
a el € a £
5 200000 3 | 5 2 5 2
8 5|8 60000 5 | S 150000 2
H 3 3
150000 & S S
40000 100000
100000
56660 20000 50000
0 0 0
100 150 200 250 300 0 50 100 150 200 250 300 350 40 60
Color H Color H Color v
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Preliminary tests on the Sacred Mount of Ghiffa scene (SMG)
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TEST: SMG_1 Overall Accuracy: 0.6814

Classes: "column":0 - "floor":1 - "wall":2 - "vault/arch":3 - "roof":4
k-NN features: x y zR G B Nx Ny Nz

Scaler: -

METRICS

Accuracy
column: 0.1104
floor: 0.9587
wall: 0.4795
vault/arch: 0.3376
roof: 0.9656

Overall accuracy: 0.6814

TIoU
column: 0.0431
floor: 0.4626
wall: 0.4583
vault/arch: 0.2514
roof: 0.6564
Average IoU: 0.3743

VISUAL INSPECTION

Ground truth Predicted

Wall WM Floor [ Column Vault/Arch M Roof
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TEST: SMG_2 Overall Accuracy: 0.7278

Classes: (old) "door":0 - "stair":1 - "floor":2 - "wall":3 - "roof":4 - "arch":5 - "vault":6 - "decoration":7 -
"column":8 — “window” :9

k-NN features: x y zH S V Nx Ny Nz

Block size: 5x5x5 m CUBE

Stride: 5

Scaler: -

Subsampling method: OCTREE

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.762889 0.9 1
eval accuracy: 8.727863
report:
precision recall fl-score  support 0.8 1
door 8.5593 @.4357 0.4898 4673 2 0.7
stair 8.7815 @8.2975 8.43@9 18244 g
floor 8.8385 @.0e45 8.ee79 16353 £
wall 8.5670 8.6838 8.6199 31572 0:6 1
roof 9.0437 9.2594 0.8748 266
arc 9.7073 8.7893 8.7461 169948 054
vault 8.0502 0.8212 0.0293 2547 — Test [
dec 0.1928 0.8967 0.1288 21183 . .
col 8.9062 0.7914 0.8449 20258 044 | — Training
wind ©.8188 @.8846 8.8584 165596 v v v r v v
0 100 200 300 400 500
micro avg 8.7279  0.7279  ©.7279 450560 Epochs
macro avg 8.4657 @8.4264 8.4223 458568
weighted avg 8.6961 @8.7279 8.7e45 458568 Confusion matrix,
door £036273 55 6 0 628 3 0 562 1110 140000
. stair {165 5427 409 97 0 12032 5 1 63 45
Iol: 120000
0.32435877011311137 floor{ 14 112 74 187 14812431412 169 114 2692
0.2746318506148474 56656
B.06039561614541566426 wall4{ 6 11 58 21589 0 4210 0 4227 71 1400
0.03805136135135135 § mor s 2 s sl o G e fanons
©.5949682633322836 S arc{866 924 134823971337 461 2920 747 24813
0.015130288596245448 - 00000
0. 068821267128977 vault{ 0 0 192 0 17 2108 54 0 7 169
0.7314992243817866 dec{ 0 10 11211558 1 7288 1 2040 66 27 149000
B8.7397799178858381
avg Tol: col{489 157 25 9 0 1351 29 O 16032165 L 20000
8.3241206416531829 wind { 64 30 153 2232 7 15258111 1222 30
——— Llo
P C O R A
Predicted label
VISUAL INSPECTION

Ground truth Predicted
Wall B8 Floor MMRoof M Column MlVault Door M Arch Stair Window [ Decoration
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TEST: SMG_3 Overall Accuracy: 0.7701

Classes: (old) "door":0 - "stair":1 - "floor":2 - "wall":3 - "roof™:4 - "arch":5 - "vault":6 - "decoration":7 -
"column":8 — “window” :9

k-NN features: x y zH S V Nx Ny Nz

Block size: 2x2x2 m CUBE

Stride: 2

Scaler: -

Subsampling method: OCTREE

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.239613 091
eval accuracy: €.770128
report:
precision recall f1-score support 0.8 1
>
9
door 8.3843 6.1989 68.2486 32816 g
stair 8.7131 8.3838 6.4991 194218 ;(Lf 0.74
floor @.1116 8.8631 6.68885 184485
wall 8.7122 8.8876 8.7983 282587
root 8.8112 6.2362 6.68213 3357 0.6 1 |
arc 8.72688 8.8125 8.7639 1833774 ‘\\ Test
vault 8.0229 8.0189 8.0207 20936 | — Training
dec 8.2615 6.1184 6.1638 184884 0.5 1 \
col 8.8662 8.8778 6.8719 188227 . . . . .
wind 8.9478 8.8978 8.9222 1222812 o 100 200 300 400 500
Epochs
accuracy e.77el 3178496
.macr'o avg 8.4671 6.4495 8.4373 3178496 onfusion matrlxk
weighted avg 8.77e5 8.7781 6.7648 3178496 door 16368-3441—19—164—96—12520-11 0—101321160
stair {1648 74550 5415 2115 894898317 698 924 1469 134 1000000
Iol: ’ floor { 22 475 6591 1923 1652364866 5346 442 1077 7220
8.13673158267665814 800000
09.33249039992507257 wall {389 66 1927250819 59 12200 4 111243350 2649
2.84191388290058569 _
8.653305480526643 % roof{ 0 0 1 54 7932509 0 0 0 0 600000
8.81878867529216494¢6 o
B.6180126897185025 E arc 16832 2463840902196172927:‘ 2091188336125 45552
8.818475913335626042 L 400000
B.088741260688041358 vault 4 0 557 1309 39 300714823 396 O 0 805
8.7729195981863665
B.8555533822762754 dec{ 37 237 208455480 454827820 28 123251392 133
200000
avg Iol:
P.35209328117177086 col 45355 499 6 600 38 12498 238 0 1581952798
.y - oLl
N & $ N s 9 & (9 > >
I I ARG P L
Predicted label

Ground truth Predicted
Wall B Floor MMRoof M Column MlVault Door M Arch Stair Window [ Decoration
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Tests on the Pilato’s building from the Sacred Mount of Varallo (SMYV)
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TEST: SMV_1 Overall Accuracy: 0.8250

Classes: (old) "arc":0 - "col":1 - "dec":2 - "floor":3 - "door":4 - "wall":5 - "wind":6 - "stair":7 - "vault":8 — “roof”:9
k-NN features: x y zH S V Nx Ny Nz

Scaler: -

Subsampling: OCTREE

METRICS and CONFUSION MATRIX

Confusion Matrix

arc - 5889 624 210 B1 o 17.439 1,007 1,708 27,001 791

- 1,000,000
Accuracy:
@.825033 col a1 5,905 431 16 o o320 29 i 608 8
r\epor\t : dec 233 T 12,359 1190 B 50.928 a5 2,943 2,217 430 800,000
precision recall fl-score support
floor- 252 149 8301 147520 15 10779 0 13696 1616 584
arc 9.288 9.187 @.156 54746 ) .
col ©.391  ©.157  0.224 37460 F S00r TG A e A S S 2 : [
dec 0.278 0.173 0.211 71184 ¢ l- 1421 6896 12006 3331 163 21,157 14068 25429
floor 0.798  0.806  0.802 182912 -~ W : ' - ’ ' e
door a.000 a.000 8.000 2642 . " $193 " i - » - " - 400,000
wall B.729 9.868 9.791 642188
wind 6'835 6'81@ 6'815 1828@ Stair- 14 66 5081 13,72% o 17461 30 119,291 298 16,304
stair B.707 9.692 9.699 172279 N
vault 0.806 0.810 9.808 288389 vault- 12192 @2 2357 7788 81 24477 427 5376 233697 1512 '
roof 8.959 8.940 8.950 1143177
roof- 331 905 3791 1L076 O 36148 1161 4365 9835
accuracy @.825 2613248 ' & I ! \ e bl 2 -0
. & & & 4 A a6 $
weighted avg 9.809 9.825 9.814 2613248 7 & o ,\\09 600 & é\(‘ P \{0\5 ‘oo

Predicted fabel

VISUAL INSPECTION

Ground truth Predicted

Wall B8 Floor HERoof M Column Vault Door M Arch Stair Window WM Decoration
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TEST: SMV_2 Overall Accuracy: 0.5607

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: X y z
Scaler: -

METRICS and CONFUSION MATRIX

eval mean loss: 2.358285

eval accuracy: ©.560790 Confusion Matrix,
arc e - - -500000
Accuracy:
B.5607898658261381 column
report: moldings [ €%
precision recall fl-score support
arc 0.1406  ©.0877  ©.1681 45938 fioor 100094 10249 10730 300000
column 9.0134 9.0004 2.0807 27979
moldings 9.1270 9.4843 9.2013 148286  doorwindow 10243 29096 312
floor 0.6641 9.8850 B.7278 199615
doorwindow 8.2319 8.2501 8.2486 49954 Wl 375 O oo 200000
wall 0.7496 a.8797 9.8895 579623
stairs 0.6302 9.8983 9.1700 157987
vault 8.5267 9.8757 9.6578 328080 stairs 2505 R g (8020
roof 0.8445 9.3735 9.5179 1886690 100000
vault 2113 28 [287305] ©38
accuracy 2.5608 2609152
macro avg 9.4365 9.4283 9.3815 2609152 .
. roo - " 451198 - & TpIeE403643 0
weighted avg 0.6850 9.5608 9.5602 2609152 6& 69 06 a§ &ﬁ $§ © & 6§
: @ <
Mean Jaccard (Mean_IoU): co\\\ ‘(@6\ ® C“\\‘\ 3

©.2767384891555248

Jaccard:

- arc: 9.05712301784120056

- column: @.88@3482621717629031
- moldings: ©.11190979658922712
- floor: 8.572111122583834

- doorwindow: @.13677393518482842
- wall: ©.6799382888901334
- stairs: ©.89291866213434193
- wvault: 0.4980687917252296
- roof: ©.3494705254399734

all room eval accuracy: ©0.568790

VISUAL INSPECTION

Ground truth Predicted

Wall Bl Floor HEMRoof MEColumn lMoldings Vault EEArch [ Stair Window/Door Other
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TEST: SMV_3

Overall Accuracy: 0.8212

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8 -

“other”:9

k-NN features: x y zR G B Nx Ny Nz

Scaler: -

METRICS and CONFUSION MATRIX

eval mean loss: 1.883438

eval accuracy: ©.821228
report:

precision recall
=} 9.2262 09.0609
1 9.3869 8.0022
2 ©.5463 08.1977
3 9.7832 9.8623
4 9.3571 8.0892
5 0.7347 9.9112
3 9.8195 09.6677
7 8.7793 8.9021
8 ©.9450 ©.9513
9 ©9.1755 9.1595
accuracy
macro avg 2.5674 @.4804
weighted avg 8.7982 ©8.8212
IoU:
0.05040644068574724
9.0082193065376@35089
8.1698044211668672
0.6961596075655566
9.07685955662834276
9.6856039280043337
9.5821074020962178
8.7185138837301478
9.9013649079274902
9.89117478510028654
avg IolU:
0.39741879976527585
VISUAL INSPECTION

fl-score

.0960
.0e44
2903
.8209
.1427
.8135
7359
8362
.9481
1671

OO0

@

.8212
. 4855
.7984

[«~IN-~)

support

42047
26316
145637
196173
40693
565284
157456
319529
1876122
39895

2609152
2609152
2609152

arc
column
moldings
floor
doorwindow
wall

stairs

vault

roof

other

Confusion Matrix,
- 1000000

-800000
20703 1942

169164

600000

515110 10539

400000
10473 105135 44 2049
704 288234 2497 1100

200000
220 16425 BUPELEE 3698

1180 2230 7 6364

Wall I Floor

Il Roof

Ground truth

Il Column

Il Moldings
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Vault

Predicted

Window/Door Other

[ Stair



TEST: SMV_4 Overall Accuracy: 0.8294
With normal vectors erroneously oriented on a portion of the roof: 0.8223

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz
Scaler: -

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000
0.95
0975
0.90
0950
0.85
2 > 0925
% 0.80 g
E 2
0.900
0.75
0.875
070
Test
sl 0850
s Training
0825
6 100 200 300 400 560 1 2 3 4 5 6 7 8 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
arc 4 : 1172 12416 5 24102
eval mean loss: 1.988368 o bor 050
eval accuracy: ©.829491 - 800000
Accuracy: moldings
9.8294913443141679 .
floor Urlekils 600000
report: §
precision recall fl-score support y doorwindow
arc ©.1145  0.0543  0.08737 45696 wall o 4653 A #0000
column 8.7983 9.9630 2.1167 27923
moldings 8.4249 0.4138 8.4193 148095 stairs ] 13201 18420
floor 8.7775 9.8571 9.8154 199419 200000
doorwindow 8.4171 @.2376 9.3028 41132 vault : 292553
wall 8.7946 9.9203 9.8528 5793087
stairs 8.8271 9.5938 9.6913 158515 roof 6 3636 998219
vault 0.8282 9.8904 9.8582 328550 ’ 0
f 0.5420 8.9238 8.9328 1880515 © & o & D & &
roo < GO\Q \&‘Q o & & z,@“ & &
accuracy 9.8295 2609152 -
macro avg 8.6573 9.5585 9.5626 2609152
weighted avg 0.8216 0.8295 9.8152 2689152 ik 00543 00007 0.0896 0.0097 00256 02717 0.0047 0.0162
-0.8
d ) FOGUE 00014 00630 01803 00000 0.0 00000 00147 0.0000
Mean Jaccar Mean_IoU):
©.45883697021725417 ) - . - - o
moldings -JRUZANII 00013  0.0175 0.0006 0.0879
Jaccard: 0.6
 arc: 0.038257680811069 [T 00516 00001 00127 [UEEYSM 00004 00251 00148 00129 0.0254
- column: 8.86199365973934484 i
- moldings: ©.2652311288088643 AU 00011 0.0000 0.0011 0.0001 0.0016 0.0028 0.0000
- floor: ©.688384366734855 : 0.4
- doorwindow: @.17840195648999: IR coo0s 00005 00188 00137 00080 JEFVEN 0.0 00103 0.0021
- wall: ©.7434329969971849
- stairs: @.5281996826802249 EELCE 00006 00007 00037 01955 00002 0.0833 - 00060 0.1162
- wvault: ©.7516217959689349 02
- roof: ©.8748895438743969 PSTI® 00094 00000 00291 00174 00100 00385 0.0011 0.0041
LI 00038 00000 00465 00034 00015 00073 00012 00126
0.0
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VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall Il Floor HEMRoof MlColumn [l Moldings Vault M Arch [ Stair Window/Door
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TEST: SMV_5S Overall Accuracy: 0.7466

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz

Block size: 2x2 m
Stride: 1
N. of points: 8192
Scaler: -

METRICS and CONFUSION MATRIX

eval mean loss:
eval accuracy: 0.746631

1.674451

Confusion Matrix,

r'epor't . arc 13696 461
precision recall fl-score support - 400000
column 16472
@ 8.2839 9.09625 8.1025 25774 .
moldings 7245 25740
1 @.7588 @.9142 8.0278 25381
2 ©.2660  ©.1537  ©.1948 103783 floor o | 200000
3 8.6592 8.9198 8.7688 76882
4 6.3041 9.1e77 8.15%98 27735 .
doorwindow 225
5 8.6996 9.9186 8.7943 423030
6 0.8316  ©.2002  ©.3227 86000 wall it e e oon oo
7 8.7763 @.8194 8.7973 143126
8 ©.8938  ©.9174  ©.9855 495400 stairs s s -
El 8.8786 9.09435 @.8568 26489
vault 117282 748
accuracy B.7466 1433600 100000
macro avg 8.5543 9.4157 0.4128 1433600 roof 8078
weighted avg 8.7230 a.7466 8.7e86 1433600
Tou: other 2673
©.053993363544096255 © « o N N & © « < 0
©.914117093447315791 & & S S N R
0.16793017118884904 (9\"@ S F 4;6‘&’ DA
©.6233417074353211 < <
©.08638296641305292
©.6587969226283115
©.19238548616000089
©.6628723223873848
©.8272516799778672
©.02881995650761117
avg ToU:
©.3255891670089811
VISUAL INSPECTION

Ground truth

Wall

M Floor

Il Roof

Il Column

Il Moldings
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Vault

Il Arch

Predicted

I Stair

Window/Door




TEST: SMV_6

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zH S V Nx Ny Nz
Scaler: -

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

Overall Accuracy: 0.8351

"stair":6 - "vault":7 - "roof":8

1.000 4
095
0.975 1
0.90
0.950 4
0.85
> T 0.925 1
g g
£ 080 £
0.900 4
0.75
0.875 1
0.70 Test
i = 0.850 1
Training
0.65
0 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
eval mean loss: 1.@77225 arc €LY e 1000000
eval accuracy: ©.835176
column
Accuracy: | 800000
©.8351763331534537 moldings s
report: =
— floor 168641
precision recall fl-score support 600000
3
H
arc 8.1353 0.0418 9.0629 45676y doorwindow 2802
column 2.6759 9.1685 9.2698 28198 -
moldings ©.3847 @.2849 8.3274 148327 wall 489478 400000
floor @.7544 9.8473 0.7982 199028
doorwindow 8.5476 8.3771 8.4466 40996 stairs 144430
wall 2.8038 9.8442 8.8235 579795
stairs 8.7550 8.9125 9.8263 158271 vault o B 200000
vault 9.8277 9.8339 ©.8308 329000
roof 9.9479 9.9611 8.9544 1879869
roof 10492
o
accuracy 8.8352 2609152 . o o < o N o - «
S ) & N o
macro avg 0.6480 0.5856 9.5933 2609152 I P
weighted avg 0.8188 9.8352 9.8234 2609152 © © &
Confusion Matrix, Normalized
Mean Jaccard (Mean Tol): FIR 00410 00036 01028 00606 00197 02390 00097 | 05011 | 0.0224
6.4847988957753@485
SR 0.0088 0.1685 0.0008 0.0100 105258 0.0009 0.0026 0.0010 08
Jaccard:
- arc: 0.832478573163537544 . % - = - s
[SLLIER 0.0004 0.0008 00003 00129 02727 00026 01073 03180
- column: ©.15593489478797426
- moldings: @.19571298886562796
- floor: B8.6641370483410456 LR 00418 00001 00075 WOEEREM 00010 00322 00250 0.0303 00149 0.6
- doorwindow: @.2875851147565376 ;
H
- wall: ©.6999612465733248 VR 00010 00000 00284 00014 0.0032  0.0009
- stairs: ©.7048694953531764 3
- vault: ©.7105404315442985 ) 04
- roof: ©.9128510085862201 EIE 0.0006 0.0031 00380 00156 0.0146 QOE:EEFE 0.0670 00121 0.0047
ECIER 00006 0.0000 00021 00448 00012 00252 0.0065 0.0070
02
PEI® 00085 0.0005 00198 00993 0.0016 00271 00031 [VEEEEM 0.0062
R 00001 0.0000 00216 00030 00003 00097 00005 0.0037
0.0
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VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall Il Floor HEMRoof MlColumn [l Moldings Vault M Arch [ Stair Window/Door
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TEST: SMV_7 Overall Accuracy: 0.8278

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zLL. A B Nx Ny Nz
Scaler: -

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000
0.95 4
0.975 4
0.90 A
0.950
0.85 A
Z 0.80 ) 0.925
g g
0.75 0.900
0.70 1 0.875
0:65 Test 0.850 4
Training
0.60 4
0825
0 100 200 300 400 500 1 2 3 4 5 6 7 8 3
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
- 1000000
eval mean loss: 1.838342 Ho ; s
eval accuracy: ©.827822
column
Accuracy: -800000
9.8278222196330455 moldings < A 25l e
report: floor 161964 3 10168 500000
precision recall fl-score support g
E doorwindow 46 18079 22045
arc 9.2252 8.1676 9.1921 45658 2
column 0.4398 8.8917 8.1517 28146 wall 15861 3320 | 520133 400000
moldings 9.3445 6.4852 8.3724 147775
floor 9.8219 6.8189 6.8164 199723 stairs 15424 195 10611 116133 3970
doorwindow 0.6226 8.4411 9.5164 49982
wall ©.8625 0.8954 0.8464 580923 vault 52 24437 12618 1008 12032 57 263577 4284 200000
stairs 2.8639 8.7349 9.7942 158836
vault 2.8653 @.8046 9.8339 327576
roof 978 2114 7991
roof 9.9332 8.9348 9.9340 1e8e341 o
< & < & S ~ & & &
accuracy 8.8278 2609152 M @\f &a@ © @\&“’ & N €
macro avg B.6576 8.5874 9.6064 2689152 <& o
weighted avg 9.8269 8.8278 9.8247 2689152 Confusion Matrix, Normalized
FICR 01676 00008 01666 00302 00227 02450 0.0000 0.0323
Mean Jaccard (Mean_IolU): : : : 7 : i o5
8._4531656538736442 [SNLE 00104 00917 0.0000 0.0039 00004 0.0031 0.0039
Jaccard: PR 0.0061 0.0030 00001 00205 02517 00000 0.0613
- arc: 0.1062803946088648
- column: ©.88208195463585136 JiLIE 0.0558 0.0002 0.0036 0.0008 0.0396 0.0139 00243 0.0509
- moldings: ©.22880002445342768 g
- floor: ©.6897544439428654 5 fe et a e R 0.0011 0.0000 00172 0.0007 05379 0.0000 0.0010 0.0010
- doorwindow: @.34806129914135 :
0.4
- wall: @.7337008422706749 WSIB oo00ce 00046 00273 00080 0.0 0.0265 0.0098 0.0158
- stairs: ©.6585892840940024
- vault: 0.715646864614842 BTIICR 00016 00000 00104 00976 00012 0.0671 WONEFCE 00251 0.0620
- roof: ©.8761757770409199

0.2
VClNi@ 0.0289 0.0003 0.0746 0.0385 0.0031 0.0367 0.0002 eR:LEI 0.0131

ffeljf 0.0002 0.0000 0.0528 0.0009 0.0020 0.0074 0.0000 0.0019

0.0
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TEST: SMV_8

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz
Scaler: 1

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

Overall Accuracy: 0.8038

"stair":6 - "vault":7 - "roof":8

1.000
0.95 4
0.975
0.90 4 0.950
085 4 0.925
> . o
£ % 0.900
§ o801 2
0.875
0.75 4
0.850
0701 Test 0825
Training
0.85 1 0.800
] 100 200 300 400 500 1 3 4 B 6 7 8 ;]
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
eval mean loss: 1.217615 arc 3607 423 14690 20180
eval accuracy: 0.883867
column
Accuracy: - 800000
©.803867310145212
moldings
report: e ?
precision recall fl-score support floor . 600000
7
H
arc 8.1275 8.0654 8.09864 45258y doorwindow
column 0.9395 9.0139 9.0274 27868 :
moldings 8.4011 8.3488 8.3731 147915 wall 10415 400000
floor 8.7957 ©8.8652 ©.8004 199944
doorwindow 8.1729 0.0470 9.9739 41284 stairs 11669
wall a.7118 B.‘BSIﬂ-G 8.8079 579399 200000
stairs @.7976 2.5899 9.6221 158067 vault 261137
vault 9.8186 8.7959 8.8071 328090
roof 8.9375 8.9217 8.9296 1881327 roof e —
0
accuracy 9.8039 2689152 & & &e & bo‘* {@ 6\@ @&‘ 00\
macro avg 9.6336  ©.4935  ©.5031 2609152 & & T £ ¢
weighted avg 0.79%66 ©8.86839 9.7893 2609152 <
Confusion Matrix, Normalized
Mean Jaccard (Mean_Tol): IR 00654 00000 00797 00149 00093 03246 0.0002 0.0600
9.49757162992345833
ETLLE 0.0048 00132 00388 00004 0.0167 0.0000 0.0074 0.0000 o8
Jaccard:
- arc: 8.84517874511128949 moldings JROCHEENL 0.0004 0.0140 0.0001 00524
- column: ©.013910300075287707
- moldings: 6.2293394832889734 il 00414 00000 00034 QUEGEVM 00004 00612 00391 00267 00226 %
- floor: ©.667244123205464 o T i 7 ' i T e B =
- doorwindow: ©.83835199177182642 §
- wall: ©.6776869543655142 PRI R 0.0006  0.0000 00032 00041 0.0470 0.0046 00037 0.0001
- stairs: ©.45145827392195747 : 04
- vault: ©.6766118751748941 WEIR 0.0027 0.0000 00180 0.0083 0.0049 0.0205 0.0053 0.0064
- roof: ©.8683790023959922
ESICE 00006 00000 00031 01965 00004 02041 (05089 00115 00738
02
VEII® 00264 00000 00643 00119 00057 00760 0.0017 0.0180
[PIN& 00002 00000 00365 00006 00013 00218 00000 0.0179
0.0
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TEST: SMV_9 Overall Accuracy: 0.8087

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: 2

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000
0.95 4
0.975
0.90 1 0.950
0.925
> 0.85 1 >
£ ¢
& £
o & 0900
g E
0.80 4
TeSt 0.875
Training
075 4 0.850
0.825
0.70
T T T T T T 0.800 T T T T T T T T T
] 100 200 300 400 500 s 1] e d 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 1.152464 4020 12860
eval accuracy: 0.808727

-800000

column
Accuracy:
6.8087267434016876
moldings 3 [-YEEE]
report: - -600000
precision recall fl-score support floor =S
arc 9.1533 9.0878 9.1117 45779 2 doorwindow
column 9.8228 9.0233 9.0453 27916
moldings 9.4026  ©.4595  ©.4292 147958 wall 5w 400000
floor 9.8268 9.8386 9.8327 199627
doorwindow 8.3685 8.1247 0.1864 41152 stairs . - - —
wall 9.7343 9.9445 0.8263 579353
stairs 0.8464 0.4724 0.6064 158321 . 200000
vault 9.7920  ©.8837  ©.8353 329190 vault ' = o
roof 9.9558 9.8816 9.9172 1879856
roof 5 951975
accuracy ©.8087 26089152 ' o
macro avg 9.6558  ©.5248  0.5323 2609152 & & & & ‘oﬁ & (7@\‘" & &
weighted avg 9.8133 0.8087 0.7987 2609152 <& & noe“
Confusion Matrix, Normalized
Mean Jaccard (Mean_IoU): PR 0.0878 00000 01162 0.0057 00135 02808 0.0025 0.0187

9.43085503462516749

MU 00071 00233 00812 00001 0.0171 0.0000 00202 0.0001
Jaccard:

- arc: ©.85912982084546818
- column: ©.9231679498146564 moldings -SRI CEEEILL] 0.0005 0.0132 00015 0.0657 0.1273
- moldings: ©.273206895166151
- floor: ©.713342224456839 il 0.0430 0.0000 0.0039 0.0021 00736 0.0268 0.0067 0.0053
- doorwindow: ©.10275302833116429

- wall: ©.7039564666456547
- stairs: 9.4351137844556788
- vault: ©.7172005552145047
- roof: ©.8470824716949569 WEE 0.0026 0.0001 0.0189 0.0055 0.0040 0.0128 00107 0.0009

[elefela Vil [)VE 0.0002 0.0000 0.0082 0.0009 0.1247 0.0000 0.0036 0.0000

BEleE 0.0041 X 0.0055 0.1795 0.0009 0.1831 0.0151 0.1391

YFUll€ 0.0231 00001 0.0275 0.0030 0.0045 0.0556 .0C 0.0020

[(fei@ 0.0012 0.0000 0.0661 0.0019 0.0013 0.0159 0.0003 0.0318
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TEST: SMV_10 Overall Accuracy: 0.8108

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: -

Focal loss

CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000

0.975

0.950 1

0.925 4

Accuracy
°
&
8
g

0.875 4

0.850

0.825 4

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 9082.099567 4 49 5 12202
eval accuracy: ©.810847

column - 800000
Accuracy:
2.8108473557692307 moldings
report: floor 5 168540 6 429 600000
precision recall f1-score support
E doorwindow
arc 8.1749 @.8952 @.1233 45472 ;
column 8.5239 @.9395 @.a735 27701 o 31335 400000
moldings 8.376@ 0.2608 0.3080 147688 "ol
floor 8.7937 @.8444 @.8183 199608 )
dooruwindow 8.2968 8.1974  8.2371 41916 stairs ol 2
wall 8.7602 9.9162 8.8310 579917 200000
stairs 8.8496 @.5898 9.6963 158305 vault > 25 55 .
vault 8.7603 @.9053 @.8265 328833
roof 6.9354 9.9001 @.9174 1080612 4 43759 972636
] 0
accuracy ©.8168 26089152 & & @ & Qoo*‘ & #ﬂ,\@ & &
macro avg 9.6079 8.5276 @.5368 2609152 ¢ & <
weighted avg 8.7990 9.8108 @.7977 2699152 "~
Confusion Matrix, Normalized
itk 00952 00010 0.0568 00109 00297 02683 00036 |0.52424 0.0101
Mean Jaccard (Mean_IoU): Lo
9.4343694154364298 R 00048 00395 0.0648 0.0001 0. 0.0001 0.0174 0.0000
Jaccard: [MECIGEER 00103 0.0000 0.2608 00003 0.0303 00006 01240 0.2739
- arc: 0.06571181477491693
- column: @.838158628380826206 - 0.6
- moldings: ©.18280161611197482 floor JRUESERENY CLERE 0.8444 00149 0.0215 00279
- floor: ©.692414824431307 3
. H
- doorwindow: @.1345016611295681 5 oo s el 0.0021 0.0000 00033 00013 0.0003 0. 0.0000
- wall: 8.7188179553657669 E
- stairs: 0.5340658209313764 o4
_ vault: ©.7642586713475305 ISR 0.0015 0.0168 0.0139 00223 00121 0.0029
- roof: ©.8473937464551659
stairs 0.0092 0.0008 0.0036
02
vault -JISESE 0.0115  0.0187 0.0403  0.0011 0.0051
[YI@ 0.0046 00000 0.0405 00021 00037 00128 00000 0.0363
- 0.0
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TEST: SMV_11

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz
Scaler: 1
Focal loss

CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

Overall Accuracy: 0.8152

"stair":6 - "vault":7 - "roof":8

1.000

0.975

0.950

0.925

Accuracy

0.900

0.875

0.850

0.825

Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 818.497611
eval accuracy: 0.815222

13850

column - 800000
Accuracy:
8.815221957172292 moldings
report: floor 405 170187 10497 600000
precision recall fl-score support |
H
E doorwindow
arc 08.1407 08.0639 08.8879 45258
column 98.8091 8.0306 8.9589 27868 400000
. wall 533150 10137
moldings 8.3924 8.5088 8.4431 147915
floor 8.7443 8.8512 8.7941 199944
doorwindow 0.3308  0.1478  6.2042 41284 stairs e
wall 0.7646 9.9202 8.8352 579399 200000
stairs 8.8442 8.5514 8.6671 158067 vault 207149
vault 8.8385 8.8143 08.8262 328090
root 08.9562 8.9183 8.9326 1881327 D A
] 0
accuracy 8.8152 2609152 & O\Q@“ \b\@" & &Oo*‘ & 6@‘5 & &
macro avg 0.6466 8.5332 ©.5388 2609152 < <° &
welighted avg 8.8182 8.8152 8.8077 2609152
Confusion Matrix, Normalized
arc 9 00000 01160 00293 0.0118 | 03060 0.0011
Mean Jaccard (Mean_IoU): | os
9.43647807520084164 column 6 01485 0.0001 0.0088 [EVWELLE 0.0001 0.0144 0.0000
Jaccard: RUICIIEER 0.0046 0.0000 | 05088 0.0026 0.0165 02571 0.0001 O, 0.1646
- arc: ©9.04596952314366072
- column: ©.03835377106416331 - 0.6
- moldings: @.28456907765374956 [ 00414 00001 0.0020 [NUGEF 00256 00146 0.0124
- floor: ©.658562351582581 g
- doorwindow: ©8.11378672285565243 E R’ 00011 0.0000 0.0125 00023 0.1478 0.0018 0.0026 0.0006
- wall: ©.7170248534879294 : 04
- stairs: ©.5004392588296767 WSIE 00011 00003 00387 0.0062 0.0175 0.0063
- vault: ©.7038924356640169
- roof: 8.8737906826861448
EEl[eg 0.0017 0.0003 0.0106 0.0001  0.0961 0 0.0667
02
=il 0.0205 0.0000 0.0677 0.0266 0.0063 0.0505 0.0015 0.0126
[lT& 0.0009 0.0000 0.0554 0.0010 00125 0.0002
0.0
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TEST: SMV_12 Overall Accuracy: 0.8004

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: 2

Focal loss

CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000

0.975

0.950

0.925

0.900

Accuracy

0.875

0.850

0.825

0.800

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 954.651668 arc 2 3260 S8 760
eval accuracy: 0.800431
column
- 800000
Accuracy:
0.800430561347135 moldings
report: floor 3 170080 363 600000
precision recall fl-score support
H
E doorwindow
arc 8.1485 @.a747 @.9976 45779 3
column 8.6147 @.9174 @.9338 27916 .
. wall 3 6697 | 523346 6039 400000
moldings 8.373e @.3522 @.3623 147958
floor 8.7822 8.8520 8.8156 199627
doorwindow 8.1893 6.08860 8.1183 41152 stairs
wall 8.7575 8.9033 9.8248 579353 200000
stairs 8.8541 @.33087 9.4768 158321 vault 12189 1273 130 N
vault 8.7993 @.8881 @.8414 329196
roof 8.9087 @.9175 @.9131 1879856 roof 2837 E 990725
0
accuracy 9.8004 2609152
macro avg 8.60822 @.4913 @.4981 2609152
weighted avg 8.796ee @.8004 8.7828 26089152
Elfsf 0.0747 00002 00712 0.0043 00166 02763 0.0004 0.0212
Mean Jaccard (Mean_IoU): o
9.49236077551087673 IO GE 0.0139 00174 01271 0.0000 0.0169 .0005  0.0331  0.0000
Jaccard:
_ arc: 8.851287817456747924 moldings -JRLEEREILE] 00002 0.0173 0.0001
- column: ©.017186392629348894 06
- moldings: ©.221258086081858435 file|@ 0.0416 0.0001 0.0200 0.0018 0.0382 0.0078 0.0241 0.0145
- floor: ©.6886303915654114 f
- doorwindow: ©.06286069430879872 ;d d QTR GEED _ ) AR 5 GEEER GO
- wall: ©.78087236916979641 y coonindow ey ° : : e e *
- stairs: ©.31306198584273%964 - 0.4
- wvault: 0.7261748933834305 PR 0.0038 00005 00331 00115 00116 0.0123 0.0135 0.0104
- roof: ©.8400630518948637
PelcE 00018 00000 00031 02230 00012 01237 0.0188
0.2
PSR 00140 00000 00370 00092 00039 00394 0.0005 0.0079
[RPI@ 0.0045 0.0000 00415 00018 00026 0.0126 0.0000
0.0
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TEST: SMV_13

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

“other”:9

k-NN features: x y zR G B Nx Ny Nz

Scaler: -

No Z normalisation

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.8188

"stair":6 - "vault":7 - "roof":8 -

eval mean loss: 1.161408
eval accuracy: 8.818891

Accuracy:
©.81889134868675684

report:

precision recall
arc @.1658 9.8533
column 0.7838 0.1880
moldings 9.5599 9.2455
floor @.8036 9.8495
doorwindow 8.4272 8.1585
wall 8.7224 9.9139
stairs 8.7636 9.5388
vault @.8340 9.9050
roof 8.9260 ©.9563
other 8.0950 9.8483

accuracy
macro avg @.6081 9.4849
weighted avg @8.7978 9.8189

Mean Jaccard (Mean_IoU):
0.40816335712911556

Jaccard:

arc: 9.94201743336440169
column: ©.17871306584729715
moldings: ©.285819212931074088
floor: 8.7834494143741825
doorwindow: ©.1252136056636016
wall: ©.6763447448768506
stairs: ©.46175155178489147
vault: ©.766875481113795

roof: ©.888382095739857

other: 8.833066960535285294

all room eval accuracy: ©.818891

VISUAL INSPECTION

fl-score

©

D000 000000

.e8ee6
.3032
.3414

8259

.2226

8069

.6318
.8681
.9489
.0640

.8189
.5885
L7971

support

41964
26609
146038
195638
48903
565273
158099
319226
1875646
39764

2609152
2689152
2609152

arc
column
moldings
floor
doorwindow
wall

stairs

vault

roof

other

Confusion Matrix,

166185

516584

288905 2153

13890 9 13731 plepd:BEM

p

- 1000000

- 800000

600000

400000

200000

Ground truth

Wall I Floor HRoof

M Column

Il Moldings

86

Vault

Predicted

I Stair

Window/Door

Other



TEST: SMV_14 Overall Accuracy: 0.8024

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8 -
“other”:9
k-NN features: x y z f1 2 3 {4 £5 f6

Scaler: 1

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.123948
eval accuracy: ©.882432
Accuracy: 09
9.8024323611656201
report: 08
precision recall fl-score support
arc @.4572 8.1045 @.1701 41986 ; 07
column 2.6978 8.8906 9.1604 26403
moulding @.3867 8.1375 @.2029 145735
floor @.7586 8.7821 @.7702 196001 0s
door-window @.5633 .8548 @.9999 48826 '
wall @.7720 8.9872 @.8342 566578 i Test
stairs 9.8603 8.7593 9.8066 157707 [ — Trainin
vault @.7122 8.9383 @.8098 319552 o g
roof @.9402 8.8873 @.9129 1874603
other @.247@ 8.6087 @.3514 39841 o 100 200 Epoctis %00 400 20
accuracy @.8024 2689152
macro avg @.6395 8.5278 9.5118 2689152 Confusion Makrix
i X,
weighted avg @.7997 0.8024 a.7856 2689152
arc 178 6951
Mean Jaccard (Mean_IoU): celump 800000
0.4896773761116791 moulding
]aCCan : ﬂoor 6 153296 3850 5842 600000
- arc: 8.099296253851693826
- column: 8.88717518860616764 oor-window 9 295 % 33087 276
- moulding: ©.11287378597020979
- floor: ©.6262887837497752 wall g ¥ 23501888397 R 1232° p—
- door-window: 0.85256189822556391 .
- wall: ©.7155515154214949 stalrs 18

- stairs: @.6759487668712003

- vault: ©.5884063590609357 vault ooz B R T

200000

- roof: ©.8398412838488776 roof 27568 1356 6 19026 213 51969 20058
- other: ©.21317253685163537
all room eval accuracy: ©.802432 other 9 10892 663

VISUAL INSPECTION

Ground truth Predicted

Wall EEFloor HElRoof MEColumn Ml Moldings Vault WM Arch [ Stair Window/Door Other
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TEST: SMV_15 Overall Accuracy: 0.7926

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8 -
“other”:9

k-NN features: x y z f1 2 3 {4 £5 f6

Scaler: 2

TRAINING EVALUATION, METRICS and CONFUSION MATRIX

eval mean loss: 1.213272

eval accuracy: 8.792647
Accuracy: 997
0.7926468063186813
0.8 1
report:
precision recall fl-score support
Z 07
arc 9.3165 8.0784 9.1148 42060 ;
column 9.5228 8.1162 9.1901 26500
moulding 9.3852 0.0894 9.1382 146826 069
floor 9.6622 8.7345 9.6965 195982
door-window 9.3960 9.0222 9.0421 48552 0s
wall @.7651  ©.9160  ©.8338 565026 ) Test
stairs 9.9044 0.7647 9.8287 158194 / Traini
==l raimnin
vault 9.6963 8.8817 8.7781 319538 0.4 g
roof 9.9350 8.8933 9.9136 1875632 ; ;
other ©.2606  ©.5836  ©.3603 39730 o 10 W D 0 500
accuracy 9.7926 2609152
macro avg ©.5758  ©.5072  ©.4896 2609152 ——
weighted avg 9.7785 8.7926 @.7727 2609152

arc 101 7758

Mean Jaccard (Mean_IoU): M 800000
9.39160427162398226 moulding 8 11870 62422

]GCCEIFCI: ﬂoor B 143891 6 B 29125 1810

- arc: ©.06091568841101129 600000
- column: 0.10581535312180144 loor-window

- moulding: ©.07424773523922247

- floor: ©.5343@89382591356 wall 2 PEist 400000
- door-window: ©.821513076024804428 )

- wall: @.7149033686632953 stairs

- stairs: ©.7075069454598626
- vault: ©8.6368408084478556
- roof: ©.84108224629898543

roof J 6 36595 [ELUEERY 29871
- other: ©.21976834562377964
all room eval accuracy: ©.792647

vault 2 6 281725 1384
200000

other

VISUAL INSPECTION

Ground truth Predicted
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TEST: SMV_16 Overall Accuracy: 0.8082

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z f1 2 3 {4 £5 f6
Scaler: 1

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000
0.95
0975
0.90 0.950
0.925
5 085 >
E ; 0.900
0.80
0875
asis 0.850
Test
Training 0825
0.70
0.800
o 100 200 300 400 500 1 2 3 4 B 6 ¥ 8 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
eval mean loss: 1.891786 arc 3 2 L G s
eval accuracy: ©.808268
column -800000
Accuracy:
8.8082675903895212 moldings
report: floor 9 6 151810 ] 31870 -~ 600000
precision recall fl-score support ~
3
arc 8.3164  ©.1060  ©.1589 45453y doornwindow
column 8.6890@ @.5082 @.5850 28227 ) . 400000
moldings 8.2664 8.1630 8.2023 147924 wall e 920 B
floor 8.7787 8.7612 @.7699 199423
doorwindow 6.2827 @.1163 @.1648 41e21 stairs B 2 4 2 fzosz2
wall 6.7922 6.8998 8.8426 580829 200000
stairs 6.8708 @.7584 @.81e7 158854 vault 636 36 302526
vault 8.6823 8.9232 8.7847 327676
roof ©.9360 ©.8922 9.9136 1879745 roof 4 48828 46673 [EGEEEN
0
accuracy ©.8083 2609152 & & & (\oé o & L (oo‘
macro avg 8.6238 9.5698 @.5814 2609152 & 5 (‘AQ & N
weighted avg 8.7944 8.8083 8.7955 2689152 « o
Confusion Matrix, Normalized
IR 01060 00118 00543 00163 00290 01379 0.0003 0.0254
Mean Jaccard (Mean_TolU):
©.4693457225224912 - - e . i - i o8
column JEGIER 00559 0.0025 0.0033 00000 00334 00018
Jaccard:
_ arc: ©.08627942361048957 MCIMEERE 0.0029 00016 01630 0.0003 00273 0.0007 0.0988 | 0.3575
- column: ©.4134174807642431 06
- moldings: ©.11251901131814916 [iFl® 0.0006 00001 0.0009 00002 00358 00308 01598 00106
- floor: ©.625832223701731 ;
. H
- doorwindow: ©.88980367797918196 E (LGIMLGTR 0.0031 0.0019 00219 0.0025 01163 0.0107 0.0141 0.0001
- wall: ©.7279926119696122 2
- stairs: 0.6816687508133831 . : . . - : 04
WElR 0.005 0.0085 0.0180 0.0102 0.0085 .0 [EL I

- wvault: ©.6456325908663111

- roof: ©.8409657316793197
FSllcR 0.0009 00000 00005 01933 00024 00303 [OVEEEM 0.0023 0.0119

0.2
vault 0.0019 0.0058 00151 0.0039 0.0164 0.0005 EEEPFEFE 0.0188

(G 0.0015 0.0000 0.0452 0.0006 0.0000 0.0157
0.0
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TEST: SMV_17 Overall Accuracy: 0.763

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z f1 2 3 {4 £5 f6
Scaler: 2

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

10
1.00
0.9 1 0.05 1
0.90
0.8
0.85
%071 >
gor 3
H E
3 3
E $ 0.80
0.6
0.75
037 0.70
Test
Training
0.4 1 0.65
o 100 200 300 400 500 1 2 3 4 5 5 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 2854.485983 arc 300000
eval accuracy: ©.633228
column
Accuracy: | 400000
0.6332275773891287 moldings 42407 24010
report: floor 162292
precision recall fl-score support 300000
door-window 3 4578 32955
arc 9.3469 8.0671 9.1124 45678
column 9.8231 8.2816 2.4197 28320 :
moldings ©.3366  ©.2874  ©.3100 147559 well — = 200000
floor 9.6813 8.8141 9.7418 199341
door-window 8.3963 8.1121 8.1748 40826 stairs e
wall 9.8859 8.8611 9.8326 580548 100000
stairs 9.8448 8.7826 9.7668 158378 vault : - 445 F291SS8
vault 9.3260 8.9853 9.4794 328445
root 9.9504 8.4846 2.6419 1980065 roof SULERY 483563 523362
0
accuracy 9.6332 2609152 & \&& &Qq’? ro< ebes‘ & éb\@ ﬁs‘ &
macro avg 8.6123 8.5018 8.4977 2689152 & o «q\\
weighted avg B.7573 8.6332 9.6413 2609152 °

Confusion Matrix, Normalized

PR 00671 00011 00519 00530 00090 01287 0.0003 0.0116
Mean Jaccard (Mean_IoU):
9.3685360133606994

[SIMLE 0.0064 00443 00071 0.0134 0.0002  0.1626
Jaccard:
_ arc: 0.85954847119197574 moldings USR] 00002 0.0109 0.0001 0.1627
- column: ©.2655656922154891
- moldings: ©.18345936872787136 [l 0.0015 0.0000 0.0104 00218 00273 01233 0.0014
- floor: 9.589595291724188
- door-window: ©@.89577485857748585 Rl R 00009 0.0000 00398 00056 0.1121 00129 00213 0.0001

- wall: 6.7131729419418162
- stairs: @.6218480358516385
- wvault: 8.3152652427645642

- roof: ©.4726083081805214544
ECIER 0.0000 00000 0.0008 00001 00385 EOROFLE 0.0083 0.0011

VEUVIE 0.0087 0.0002 0.0090 0.0501 0.0013 0.0194 0.0014 EeRDEER 0.0047

ffeljf 0.0007 0.0000 0.0537 0.0034 0.0004 0.0085 0.0009 | 04477

WEIRE 0.0027 00027 0.0261 0.0232 0.0064 0.0226 0.0539 0.0013
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TEST: SMV_18 Overall Accuracy: 0.7841

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z f1 2 3 {4 £5 f6
Scaler: 1

Focal loss

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
0.95 1
0.90 4
0.95
0.85
- o
8 g 0.90
S 0.80 s
£ B
0.75 1
0.85
0.70+ Test
Training
0.80
0.65
1
0 100 200 300 400 500 1 2 3 £ 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 1823.666220 arc JAR 4 ] 994 6238
eval accuracy: ©.784138 | 800000
column 5 2187 14446
Accuracy:
0.784137911474686 moldings et 2824 49937
- 600000
report:
L. floor 399 5 9 170356 688: 15097
precision recall f1l-score support
arc ©.2555  ©.14990  0.1882 45453 doorwindow
column 8.6479 @.2999 9.4092 28227 400000
moldings 9.3478 0.1833 8.2401 147924 wall 80 3500 2000t
floor 8.7657 8.8542 8.8076 199423
door-window 8.2122 @.e775 2.1136 41021 stairs
wall 8.7692 @.8935 @.8267 580829 200000
stairs 8.9184 2.6890 @.7874 158854 vault -JEUEESS 9 1782 5150 6 294932
vault 8.5839 @.9001 @.7083 327676
roof 8.9492 @.8398 @.8911 1879745 roof 96 6 955 296 104172 [ENGEESS
' 0
accuracy 9.7841 2689152 & \§°° b\(@e & c°°$ & z,@\& &
macro avg 8.6855 8.5428 8.5525 2689152 & ((@ (,x\‘
weighted avg 8.7863 2.7841 @.7745 2689152 °
Confusion Matrix, Normalized
Flge 0.1490 0.0036 0.0281 0.0178 0.0219 0.1372 0.0006 0.0116
Mean Jaccard (Mean_TIoU): o8
9.43786818772346436
column RS 0.0800 0.0001 0.0775 0.0000 0.0288 0.0002
Jaccard:
- arc: 9.10387199705458228 moldings JRULFEREGIY 0.0001 0.0191 0.0004
- column: ©.2572151281504282 oo
- moldings: ©.13639771177876466
_ floor: 8.6772413573768407 [IEIE 00045 00003 0.0007 - 0.0003 00345 00131 00757 00167
- door-window: ©.06021208075714556
- wall: ©.7846233388185585 IR IR 0.0087 0.0003 0.0474 0.0014 0.0775 0.0057 0.0141 0.0000
- stairs: 9.6492816211278133 04

- vault: ©.5483322209228607

_ roof: ©.8835383135242451 (VElE 0.0048 0.0070 0.0254 0.0101 0.0060 0.0078 0.0440 0.0014

SESE 0.0071 .0 0.0010 0.2029 0.0011 0.0390 QWA:El 0.0520 0.0078
0.2
UZIIE 0.0324 0.0007 0.0022 0.0369 0.0054 0.0157 0.0001 [EeR=LINN 0.0064

roof 4 2 0.0000 0.0274 0.0010 0.0003 0.0298 0.0021 0.0965

0.0
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TEST: SMV_19 Overall Accuracy: 0.7881

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z f1 2 3 {4 £5 f6
Scaler: 2

Focal loss

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00 1
0.95
0.90
0.95
0.85
g 0.80 E 0.90 4
< ¢
0.75
0.85
0.70
Test
0.65 Tralnlng 0.80
6 100 200 3(‘)0 400 560 i 2‘ .‘3 ‘4 5‘ é 7‘ é é
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
eval mean loss: 1137.992786 arc E : : 27820
eval accuracy: 8.788138 800000
column
Accuracy:
©.7881296298567504 moldings 1629
- 600000
report: floor TP 6 4 167364 6 17120 A
precision recall f1-score support
E doorwindow 46 2091
arc 8.2352 8.0512 0.0841 45678 3 200000
column 9.9333 9.2633 08.4107 28320 wall ; - e
moldings 9.3601 8.2245 8.2766 147559 . : |
floor 9.7603 9.8396 8.7980 199341 . o e
. 3 ) 9
doorwindow ©.2963  ©.8512  ©.8873 20826 stairs 2 :
wall 8.7740 8.9142 0.8383 580548 ¢ 200000
stairs 8.8758 8.7764 8.8231 158370 vault s - 286923
vault 9.6023 8.8797 8.7151 328445
roof 9.9328 8.8345 8.8809 1080065 roof S 27eLS 14210 Rereeyy
0
accuracy 0.7881 2609152 & 0\@“ \6@5’ & _&éo*‘ & R &
macro avg 9.6411 8.5372 8.5460 2609152 © < &
weighted avg ©9.7847 ©8.7881 8.7751 2609152
Confusion Matrix, Normalized
It 0.0512 00009 00849 00213 00195 01645 0.0003 0.0483
Mean Jaccard (Mean_Iol):
0.43744769946138895 . ; . o - . - , 08
column JEIG 0.0531 0.0010 0.0066 0.0000 00404 0.0011
Jaccard:
- arc: 9.04389603077785247 moldings JEUIMEREI] 0.0000 0.0110 | 0.3236 0.0000
- column: ©.2584479958891845 L o6
- moldings: ©.16047163915922666 [l & 00024 00001 0.0020 QOEEEGHE 0.0002 0.0364 00317 0.0859 0.0019
- floor: ©.6638372812514874 ~
- doorwindow: ©.84566280074247156 é
_ wall: 8.721598588121482 S TR 0026 00011 00543 00005 00512 WUECESM 00054 00195 00012
- stairs: ©.6994896833387927 - 0.4

- vault: ©.5564826317664846 WEIE 0.0022 00007 0.0206 0.0126 00026 [UCIEFE 00174 0.0278 0.0019

- roof: ©.787223524993559
stairs 0.0000 0.0028 01818 0.0001 0.0 0037 0.0012

0.2
UEUVlIE 0.0155 0.0000 0.0118 0.0440 0.0018 0.0193 0.0004 EEFERE 0.0276

[elJf 0.0003 0.0000 0.0320 0.0011 0.0001 0.0256 0.0006 0.1057

0.0
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TEST: SMV_20 Overall Accuracy: 0.8352

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16
Scaler: 1

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.000
0.95
0.975
0.90 4
0.950 1
0.85 A
g ?0.925—
go.eo— 2
0,900
0.75 1
0.8754
7 Test
Training o807
0.65
0 100 200 300 400 500 1 2 3 3 5 5 7 s 5
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
- 1000000
eval mean loss: 1.132991 arc
eval accuracy: 0.835224
column
Accuracy: [-800000
9.8352242414393642 moldings
report: QCLIE 10567 9 [ERER 600000
precision recall fi1-score support
door-window 99 13411 26806
arc 8.0317 9.0896 2.9147 45453
column 0.7586  ©.2487  ©.3746 28227 2= == 200000
moldings ©.4498  ©.3593  8.3992 147924 wall > = -
floor 8.8251 Q.8099 9.8174 199423
door-window 8.5129 8.3269 8.3993 41021 stairs ] ey
wall 0.7864  ©.9118  0.8445 5808290 200000
stairs ©.888@ 9.8087 9.8421 158854 vault : 6015 968 g 276469
vault 8.8172 9.38437 9.8302 327676
roof 8.9263 B.9358 8.9318 1879745 roof 37814
0
accuracy 9.8352 2609152
macro avg 8.6661 9.5829 9.6859 2609152
weighted avg 8.8204 9.8352 9.8245 2609152
Confusion Matrix, Normalized
IR 00096 00021 01362 00215 00292 01884 0.0071 [0) 0.0570
Mean Jaccard (Mean_IoU):
©.4962894939373212 column I 00228 00002 0.0 0.0000 00071 0.0014 o8
Jaccard: . _ - - . . .
moldings RO ERIE 0.0000 0.0227 0.0000 0.0444
- arc: 0.887417741331790806
- column: ©.2304333552199686 -06
- moldings: B.24937135243671382 JEE 00530 00010 00004 MUGGEEN 00009 00449 00246 00413 00241
- floor: 8.691165788758971
- door-window: ©.24947912791130292 PR & 0.0006 00000 00097 0.0000 0.0010 00069 0.0015
- wall: ©.7307924225259994 04
- stairs: B.72722750848172311 PEIR 0.0016 0.0 0.0241 00074 0.0104 0.0161 0.0190 0.0064
- vault: 8.7097429235958864
- roof: ©.8709744988380352 BCICE 0.0000 00000 00007 01322 0.0009 0.05270.0041 0.0086

0.2
PEUlj& 0.0033 0.0001 00184 0.0238 0.0030 .0272  0.0030 EOEEEY) 5

[(elsjfg 0.0006 0.0000 0.0350 0.0002 0.0005 0.0183 0.0004 0.0092

0.0
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TEST: SMV_21

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 1
No layer 4 (exclusion of global features)

Overall Accuracy: 0.6882

"stair":6 - "vault":7 - "roof":8

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

0.90

0.85

Accuracy

Test
0.80 i Ly
- Training
0.75
075 &
' 070
0 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
eval mean loss: 1.568848 arc
eval accuracy: ©.6882085
column -800000
Accuracy:
B.6882048267023155 ——— 52786
report: . fioor 22481 - 600000
precision recall fl-score support
arc 9.0954  ©.1055  0.1002 45453 doorwindow
column 9.9217  ©.1894  ©.3142 28227 [Pr—
moldings @.2518 9.2185 9.2299 147924 vall
floor 8.7183 9.4452 9.5497 199423
door-window 9.3486 9.8639 2.1080 41021 stairs
wall 9.7028 0.9497 0.8078 580829 o
stairs 8.8665 9.4960 9.6309 158854 vault 171158
vault 08.4926 09.2037 9.2882 327676
roof 8.7507 @.8945 2.8163 1879745 roof 965809
i o
N NG s
accuracy B.6882 2689152 < \0@0 &(\Q" o .0004‘ q\rz} ‘;@\\" @‘)\ &£
macro avg 8.5720 8.3954 9.4271 2609152 @ o (§
weighted avg 9.6680 9.6882 2.6541 2609152 ©

Mean Jaccard (Mean_ToU):
#.3112018047651294 —
Jaccard:

- arc: ©.0527363512383969

- column: ©.18639517450577037

- moldings: ©.12929452318758627

- floor: 8.37908038738754736

- door-window: ©.85708001219565312
- wall: ©.6775284349129143

- stairs: 9.46879879260554523

- vault: ©.1683832154873177

- roof: B.6896874315254334

moldings
floor
door-window
wall

stairs

vault

roof

99

Confusion Matrix, Normalized

0.1388 0.0034 0.0069 0.2609 0.0001

-0.8

0.0298

N & N &
& €
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TEST: SMV_22 Overall Accuracy: 0.8445

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16

Scaler: 2

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

0.85

Accuracy

0.75

0.96

3
©
2

Accuracy
°
°
S

Test
Training

Epochs

METRICS and CONFUSION MATRIX

Rank

eval mean loss: 1.104846
eval accuracy: 0.844557

Accuracy:
0.8445571588010204

column

moldings

Confusion Matrix

1114 7034

2584

4218 44158

-1000000

- 800000

report: floor 162212
precision recall fl-score support 600000
door-window 11421 28232
arc 9.0648 9.8215 8.8323 45678
column ©.7957  ©.4359  0.5625 28320 aiaii —_— sore [ cosc p—
moldings 9.5376 9.3064 9.3904 147559
floor ©.7976  ©.8137  ©.8956 199341 wtoire i, P
door-window 9.4456 9.2797 @.3437 48826
wall 9.7987 9.9233 8.8565 580548 200000
- vault 2122 8285 20 304762
stairs 9.8906 9.6426 0.7465 158378
vault 9.8193 9.9279 8.8702 328445
roof 9.9286 9.9526 ©.9404 1088065 roof
u 0
N NG
accuracy 9.8446 2609152 5 &5 & \°e>°é & 0 &
macro avg 8.6754 8.5892 8.6165 2609152 ¢ é§
weighted avg ©.8274  ©.8446  ©.8384 2609152 Earifusiondifiatsic Normaiized

Mean Jaccard (Mean_IolU):

0.0215

0.0646 0.0090 0.0244 0.1540

9.5038415831544446 column JRRESY -08
Jaccard: moldings SRR
- arc: 0.01642247356198941 |
- column: ©.39125877457675573 A -0.6
[le]gs 0.0589
- moldings: ©.24252192335541312
- floor: ©.6744669527325949 _ soote
- door-window: ©.207511174097896 door-window ‘g
- wall: ©.7490257013622714 04
- stairs: ©.595561512035536 wall Sy
- vault: ©.7702584529219384
- roof: 0.8875472837456059 stairs -JCLIH
0.2
ZI0lie 0.0026 0.0065
[l 0.0007
0.0
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TEST: SMV_23 Overall Accuracy: 0.8364

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Block size: 2x2 m

Stride: 1

N. of points: 8192

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: ©.950300
eval accuracy: 0.836497
0.95 1
Accuracy:
9.8364972277239828 050
report:
precision recall fl-score support  [o8s
arc 0.3434 8.08557 8.0959 113848 im Tes.t .
column @.8525 9.4027 8.5470 104011 — Training
moldings 8.5416 8.3078 8.3925 312062
floor 0.7667 9.8883 8.8231 327711 0
door-window 0.5027 9.3010 8.3766 118573
wall 8.8251 8.9108 8.8658 1566844 ol
stairs 8.8776 9.70838 8.7843 292212
vault 9.7752 9.9108 8.8375 604437
roof 0.9248 9.9598 @.9420 1794990 7 e = s " s
Epochs
accuracy 08.8365 5234688 Confusion Matrix,
macro avg 9.7122 9.6051 ©.6294 5234683 i =
weighted avg 9.8186  ©.8365  ©.8191 5234688 i T = - 1600000
CO‘Umn - 1400000
Mean Jaccard (Mean Iol): moldings 1200000
©.5135097593981051
floor 39 6 291115 315 5861 8 11687 6013
Jaccard: 1000000
- arc: 9.85035006112178317 loor-window 4 6 4 35695 76667 633
- column: 8.37646953082868956 800000
- moldings: @_2442@@29386‘19459 Wa” 1370 32148 17088 20443 35653
- floor: ©.6993216137137805 eoo0e
- door-window: ©.23195139385275196 stairs = cacesll 257 1083 R
- wall: ©.7634258650036857 400000
- stairs: B.645@812218152826 vault a2
- vault: ©.7204873107607261 200000
- roof: ©.8903005436242998 roof ° A o R

all room eval accuracy: ©.836497

VISUAL INSPECTION

Ground truth Predicted
Wall Il Floor MMRoof MColumn ElMoldings Vault M Arch WM Stair Window/Door
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TEST: SMV_24 Overall Accuracy: 0.8265

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Block size: 2x2 m

Stride: 1

N. of points: 8192

Scaler: 2

METRICS and CONFUSION MATRIX

eval mean loss: 8.918542 Confusion Matrix
eval accuracy: 8.826525
arc 9 3098 25877 61360 6532 | 1600000
Accuracy:
©.82652509566956832 column - 1400000
repo rt: mo|dings ] 103448 48 6904 100073 1200000
precision recall fl-score support
floor 291727
arc ©.2336  0.0450  0.6755 113738 1000000
column 9.7202 @.1766 8.2837 184492 |gor-window 3 6 33789 80769 140
moldings @.5575 @.3322 8.4163 311469 800000
floor 0.7767 ©.8924  ©8.8305 326916 wall 13261 13078 Lot
door-window 8.5184 @.2848 8.3656 118622 600000
wall ©.7926  ©.9358  ©.8583 1567663 ctairs ss35  isen EnES
stairs ©.9127  ©.6897  ©.7857 293235 400000
vault 9.8177 @.8159 8.8168 603094 o e . i
vault JRUZLE] 95 15926 23120 506 492084 51615
roof 9.9083 8.9538 8.9385 1795519
200000
accuracy 0.8265 5234688 roof 679 46866 900 11319 PESEIEN]
macro avg 9.6922 8.569%6 8.5959 5234688 < ' 0
N & S N & NG K
weighted avg ©.8870  ©.8265  0.8066 5234688 & ‘3,04\ S & &
& & A

Mean Jaccard (Mean_IoU):
8.48458125171816785

Jaccard:
- arc: 0.83921673778642621
- column: ©.16526660815675878
- moldings: ©.26288464617253393
- floor: 8.7181833841719473
- door-window: ©.2237133947318924
- wall: ©.7517899455585983
- stairs: ©.6470565652623194
- vault: 8.6983351341644933
- roof: ©.8700648494593338
all room eval accuracy: ©.826525

VISUAL INSPECTION

Ground truth Predicted
Wall Bl Floor HMRoof MEColumn ElMoldings Vault B Arch WM Stair Window/Door
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TEST: SMV_25 Overall Accuracy: 0.8441

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16
Scaler: 1

Focal loss

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.0
1.00 4
0.98 4
0.94
0.96
0.94
- 0.8 .
d g
2 2 092
E <
09041
0.7
0.88 4
Test
0.6 s 086
Training
0.84 4
0 100 200 300 400 500 i 2‘ ,‘1 4 5‘ é "/ é é
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
- 1000000
eval mean loss: 957.604350 arc i 2 Lkl CUR g Fel
eval accuracy: ©0.8441594
column
Accuracy: - 800000
©.8441942056269623 moldings -
report: floor ; 171415 ]
precision recall fl-score support 600000
i - y 27107
arc 9.1020  ©.8402  0.8577 45453 doorvindow
column @.8357 9.3484 9.4918 28227 - - - 400000
moldings 9.4716  ©.3384  ©.3940 147924 vall > 2 ik
floor 8.7858 8.8596 8.8206 199423 -
door-window 9.5191 0.2868 6.3688 41021 stairs & o
wall ©.8022  ©.8941  0.8457 580829 200000
stairs 8.8389 8.7524 8.7933 158854 vault EREE = 2154 RN 5725
vault @.8385 9.9142 9.8748 327676
roof 8.9393 9.9440 8.9417 1879745 roof 3 23310 1030 10014
0
accuracy 0.8442 2609152 RO G & A &
macro avg @.6814 9.5975 8.6209 2609152 & & (,xl‘
weighted avg 8.8294 9.8442 8.8333 26089152 B
Confusion Matrix, Normalized
PR 0.0402 00063 01356 00321 00132 01214 0.009
Mean Jaccard (Mean_TIoU):
8.5089038507375627 column -GN 01025 0.0050 0.0002 [[0:52741 0.0007 0.0090 0.0066 0.8
Jaccard: [N ER 0.0008 00011 | 0.3384 0.0000 0.0204 0.0001 00654 0.2983
- arc: ©.029702326790588846
- column: @.32606180795755966 | 06
- moldings: ©.2453533967258112 [TYN® 0.0616 00002 0.0001 [EES 00324 00356 0.0037 0.0061
- floor: @.6957681192362645
- door-window: ©.22687874501339398 ISR e & 0.0011 0.0005 0.0271 0.0004 0.0094 0.0092 0.0054
- wall: ©.73260086550939053 s
- stairs: ©.6574210048675851 WSIB 0.0014 00021 00284 00212 0.0105 0.0203 0.0170 0.0051 ’
- vault: @.7773922746558368
- roof: ©.8897571262971188 PSICR 00000 00000 00002 01566 00010 0.0330 00027  0.0540

0.2
PZUliE 0.0081 0.0007 0.0113 0.0248 .0023  0.0146 0.0066 [AEY] 0175

fielj@ 0.0002 0.0000 0.0238 0.0000 0.0001 0.0216 0.0010 0.0093

0.0
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TEST: SMV_26 Overall Accuracy: 0.8452
With normal vectors erroneously oriented on a portion of the roof: 0.8448

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 f3 f4 £5 6
Scaler: 2

Focal loss

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
095
0.98
0.90 1
0.96
0.85 1 0.94
g >
g g
2 3 092
£ 0380 2
0.90
0.75 4
0.88
0701 Test
Training 848
0.65 1
neg T T T T T T T
0 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 881.551627 1000000
eval accuracy: 8.845239
column
Accuracy: | 500000
8.8452389895260989 moldings
report: floor 165996
precision recall fl1-score support . 600000
g
7 doorwindow 6 13802 26321
arc 8.1345 8.0688 9.8838 45529
column a.7ee7 9.4260 8.5299 27997 . =
moldings 8.4678  ©.3821  ©.3671 148533 Y e e 400000
floor 8.8302 8.8311 a.836e7 199724
doorwindow 8.4664 8.3372 8.3914 48932 stairs ; e
wall 8.7958 8.8874 9.8386 581183 200000
stairs 8.8836 8.7928 9.8357 157965 vault . 2SR G 2l
vault 8.8528 8.8578 9.8553 327754
roof 8.9271 8.9670 9.9466 1879535 roof
| 0
accuracy 8.8452 2609152 & 0 b@" & eé&‘ & é@;’“ S &
macro avg 8.6731 8.60869 8.6310 2609152 & o é§
weighted avg 8.8287 9.8452 9.8343 2609152 o
Confusion Matrix, Normalized
FIeE 0.0608 00043 00694 00113 00275 01980 0.0039
Mean Jaccard (Mean_TolU):
6.5187158469197288 column -JIES 00295 0.0000 0.0137 0.0000 0.0121 _08

Jaccard:

- arc: 9.084372740619129556

- column: ©.3684383284881086

- moldings: ©.22483816662324388 [iEEE 00620 00002 0.0004 00002 00359 00196 0.0421 - 0.6
- floor: ©.7184846836483155

- doorwindow: ©.24333568486205924
- wall: @.722126929674@995

PR C.0011 0.0003 0.0000 0.0290 0.0000 0.0473

R 0.0006 0.0002 0.0080 0.0000 0.0014 00042 0.0054

- i : 0.4
stairs: ©.71778@4398539552 "SIB 0.0019 00080 00284 00117 0.0123 00189 00216 0.0097
- vault: ©.7471325764823437
- roof: @.8986664872541385
EECR 0.0002 00000 00010 01483 00002 00402 WONEP) 0.0173
0.2
VUIE 00122 00004 00287 00083 00065 00325 00018 WOCSEEM 0.0519
LR 0.0001 0.0000 00191 0.0004 00110 00007 0.0013
0.0
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TEST: SMV_27

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16

Scaler: 1

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

Skip connections

Overall Accuracy: 0.8350

"stair":6 - "vault":7 - "roof":8

1.000
0954
0.975
0.90 1 0.950
>
é 085 4 g 0.925
g 2
Test 856
0801 Training
0.875
075
0.850
0.70 4
o 100 200 300 400 500 3 4 5 6 7 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusien Matrix
- 1000000
eval mean loss: 1.888251 are 1528 7563
eval accuracy: ©.835871
column 14080 1030
Accuracy: |- 800000
.8350709349244505 moldings
report: floor Raaay : 500000
precision recall fl-score support
B
B
2 d
arc @.0478  ©.8215  ©.0297 45453 4 deonvindew
column 8.8691 8.3513 9.5083 28227 200000
moldings @.4581  ©.3311  ©.3844 147924 wall
floor 8.8617 8.8449 @.8227 199423
doorwindow 9.4642 8.3337 8.3883 41821 stairs iigese
wall 8.7862  ©.9167  ©.8465 580829 200000
stairs 8.9848 8.7481 @.8190 158854 vault 463
vault 8.8181 8.8598 @.8384 327676
roof 8.9313 8.9296 @.9305 1879745 roof 624 12899 BUREXLH
) 0
accuracy ©.8351 2609152 & \\)@“ o & ‘é@‘ & !’@\x'” 4@&‘ &
macro avg 8.6757 8.5930 @.6177 2609152 & & S ‘
weighted avg 8.8230 8.8351 @.8254 2689152 -
Confusion Matrix, Normalized
arc 00009 01004 00319 00336 01664 0.0006 0.0503
Mean Jaccard (Mean_IoU):
9.5050412517599326 -0.8
column LY 0.0021 0.0255 0.0001 0.0012
Jaccard:
- arc: ©.815052537515792068 moldings R 0.0000 0.0267 0.0000 0.0446
- column: ©.3336025032805087
. . 06
- moldings: ©.2379108842116512 FIS@ 0.0620 0.0010 JOETEEN 00013 0.0199 00102 0.0204
- floor: ©.6988117218344041 R
- doorwindow: ©.2489618911650827 H
_ wall: @.733882191865481 HCEE sV MEEE 00042 00003 00148 00009 00019 0.0102 0.0037
5
- stairs: ©.6935238195283365 - 0.4
- vault: ©.7217847096618828 I"CIR 0.0013 0.0023 00234 0.0113 0.0108 0.0126 0.0169 0.0047
- roof: ©.869981807576334
EEICE 0.0003 00000 00025 01628 00023 0.0536 0.0180 0.0124
02
vault 0.0000 00055 00230 0.0076 0.0346 00014 0.0648
g 00045 00000 00319 00002 00002 00211 00006 0.0118
0.0
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TEST: SMV_28 Overall Accuracy: 0.8448

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16
Scaler: 2

Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
0.95 1
0.98
0.90 1 0.96
0.94
0.85 1
> [
g g
3 2 0.92
B
2 0.80 1 %
Test
. . 0.90
Training
0.754
0.88
0.704 0.86
0.84
1] 100 200 300 400 500 1 2 3 4 5 6 7 8 -}
Epachs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1000000
eval mean loss: 1831.152518 arc
eval accuracy: ©.844824
column
Accuracy: - 800000
9.8448239121369702 moldings
report: floor 3 2110 170011
precision recall fl-score support 600000
door-window 6 12101
arc 9.9738 9.0246 8.0369 45678
column ©.7376 9.4264 0.5404 28320 wall 5 10893 6 520872 17005 10681 400000
moldings 9.56034 8.3543 8.4159 147559
floor 9.7994 8.8529 8.8253 199341 <tairs o oL B
door-window 9.5436 8.2964 8.3836 49826 )
wall 9.8126 8.8972 8.8528 580548 . J88419 200000
stairs ©.8386  0.7685  0.8020 158370 vault i
vault 9.83687 9.8781 8.8538 328445
roof 9.9279 9.9496 0.9386 1080065 e g el
i 0
< & > ) & 3
accuracy 0.8448 2609152 S & & _6@0‘“ & &S
macro avg 9.6742 9.6053 8.6277 2609152 © & n«“‘
weighted avg 9.8277 9.8448 8.8335 2699152 Confusion Matrix, Normalized
EIR 00246 00045 01302 00264 00090 01775 0.0002
Mean Jaccard (Mean_IoU):
©8.5148255864126497 column R 00416 00022 0.0005 00000 00122 0.0045 -08
Jaccard: moldings -JEueE X IieE] 0.0000 0.0298 0.2365 0.0000 0.0155
- arc: ©.91877478623182343
- column: @.3702363798019438 JESE 00492 00004 00106 [OEEPEM 00005 00362 00295 00184 0.0025 06
- moldings: ©.26255423429214283
- floor: ©.7024928618947073
_ door-window: 8.23733508696255908 e R 0.0001 0.0038 00768 0.0001 00007 00133 0.0072
- wall: ©.7433934473959136 04
- stairs: B.6694700828373725 ISR c.0015 0.0 00188 00161 0.0064 X 00293 00184 0.0061
- vault: ©.7448318428208777
- roof: ©.8843416354765089 PR 00001 00001 00010 01686 0.0014 0.0434 0.0114 0.0053

0.2
vault 0.0006 00140 00157 00027 0.0245 0.00 0.8781 [ULEE

[GleJ@@ 0.0005 0.0000 0.0218 0.0001 0.0004 0.0147 0.0001 0.0127

0.0
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TEST: SMV_29 Overall Accuracy: 0.7744

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16
Scaler: -

Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
0.8 4
0.95
0.7 4
> 2 090
g Test g
5 . g
< 05+ — Training g
0.85
0.5
0.80
0.4
o 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 2174.671181 arc 6 26465 - 1000000
eval accuracy: 6.774458

column
Accuracy: | 800000
0.7744497062647174 moldings 6 25400
report: floor 9 73805 67158 26895
precision recall f1l-score support 600000
E doorwindow 4 J 16230
arc 9.9339 9.9111 8.9167 45674 :
column 8.5836 8.2788 8.3773 28084 wall . s 200000
moldings 9.3871 9.18597 8.2345 147467
floor 9.00e0 9.00e0 6.0000 199618 <tairs
doorwindow 9.3547 9.5028 8.4159 49912
wall 9.8267 9.8143 8.8205 580668 vault 200000
stairs 9.6176 9.8624 8.7198 158667
vault 9.6639 9.9287 8.7715 327776
roof 8.8830 8.9741 £.9296 1080286 roof
0
o & & & A & g 5
accuracy 0.7744 2609152 G P A
macro avg 9.4752 9.5060 8.4762 2609152 MR &
weighted avg ©.7028  ©.7744  ©.7323 2609152 Confusion Matrix, Normalized
Flge 0.0111 0.0071 0.1598 0.0000 0.0543 0.1228 0.0051 0.0603
Mean Jaccard (Mean_IoU): . a . . _ |
column RIS 0.0367 0.0000 0.029 0.0005 00317 0.0150 |
8.3767424685665054 08
Jaccard: [NEELEE 0.0000 00001 01897 00000 00401 01722 00001 0.0537
- arc: ©.00841888092108547
- column: ©.23255123255123256 [TIN@ 00602 00125 00072 0.0000 00147 0.0646 0.1347 06
- moldings: ©.1328359484822685 g
- floor: 0.0 E (LI 0.0034 0.0009 0.0514 0.0000 0.3967 0.0124 0.0297 0.0028
5
- doorwindow: ©.2625686331376053 E
- wall: 8.6955761898837601 PR 0.0010 00041 0.0393 0.0000 0.0 0.0165 0.0692 0.0191 04
- stairs: ©.5621985192002695
- vault: 0.6280448687636386 BelcR 0.0002 00017 00046 00000 00114 0.039 0.0401 0.0405
- roof: ©.8684966042388163

0.2
YEUllj& 0.0048 0.0003 0.0218 0.0000 0.0068 0.0339 0.0011 [EUEPLYE 0.0106

f(elsj 0.0001 0.0000 0.0130 0.0000 0.0000 0.0042 0.0002 0.0024

0.0
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TEST: SMV_30

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Overall Accuracy: 0.8409

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16

Scaler: 1

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

Focal loss | Skip connections

"stair":6 - "vault":7 - "roof":8

0.90

o
@
&

Accuracy

o
@
3

0.70 4

1.00 4

0.98 1

0.96 4

0.94 4

0.92 4

Accuracy

0.90 1
0.88 4
Test 0385

Training

0.84 4

100

Epochs

300

400 500 1 2 3 4 5 6 7

METRICS and CONFUSION MATRIX

eval mean loss:

834.284829

eval accuracy: ©.840968

Accuracy:
0.8409678700206044
report:
precision recall
arc 9.1043 9.0420
column 8.7169 8.2636
moldings 0.4734 8.3738
floor 9.38106 9.8585
door-window 8.5261 0.3856
wall 9.7919 9.8941
stairs 9.8785 9.7476
vault 9.8224 9.9008
roof 9.9408 9.9363
accuracy
macro avg 9.6739 9.5993
weighted avg 8.8296 8.8416
Mean Jaccard (Mean_IoU):
0.5876490855968214
Jaccard:
- arc: 9.930874674684383235
- column: ©.23875377013412052
- moldings: ©.26402219484476025
- floor: ©.7095627146586322
- door-window: ©.2858746017955401

- wall: ©.7239230534385198

- stairs: @.6775141346082532
- vault: ©.7541831353472591
- roof: ©.8842134908605249

fl-score

[s~ I« I~

OO0 Q

.@59%

3855

L4177
.8301

4446

.8399
.8078

8598

.9385

.841e8
.6204
.831%9

Confusion Matrix

arc 3 1154 8070

column

moldings 3 6 6679

floor 48 169616
support
45453 door-window
28227
147924 wall E 2 519291
199423
4‘192‘1 stairs 4 6 26270 68 118754
580829
158854 vault 9 10787
327676
1879745 roof
2609152 & S¢°'L’ & & %@\@ & ¢
2689152 s 6@ C§F
2689152 °

Confusion Matrix, Normalized

El(se 0.0420 0.0029 0.0640 0.0196 0.0254 01775 0.0017

column UGS 00621 00010 0.0077 - 0.0000 0.0334

[l EE 0.0012  0.0022 0.0000 0.0246 0.2898 0.0004 0.0452

JilblJ 0.0613 0.0002 0.0012 QEEGEE 0.0075 0.0291 0.0291 0.0117

LEISWRGITE 0.0041 0.0010 0.0403 0.0008 055234 0.0031 0.0071

OEIE 0.0010 0.0033 0.0336 00157 0.0104 VEEESM 0.0166 0.0215
ek 0.0003 00004 0.0014 01654 00012 00429 BUNZESEN 0.0060
EOll® 0.0051 0.0002 0.0082 00063 0.0030 00329 0.0013 [VERLE

jeJ)@g 0.0002 0.0000 0.0301 0.0011 0.0005 0.0203 0.0002 0.0112
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0.0096
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-1000000

-800000
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-0.8

- 0.6

0.4

0.2



VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall Il Floor MMRoof WMColumn [ElMoldings Vault M Arch WM Stair Window/Door

116



TEST: SMV_31 Overall Accuracy: 0.8469

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16
Scaler: 2

Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.0
1.00
0.98
094
0.96
08 0.94
g >
g g
3 5
o] o 092
b H
074
0.90
0.88
061 Test
int 0.86
Training
T T T T T T 0.84
1] 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1000000
eval mean loss: 849.585518 arc
eval accuracy: 0.846962
column
Accuracy: - 800000
@.8469621547537284 moldings 6 49090 57
report: floor ] 172642
precision recall fl-score support 600000
E doorwindow 3 8 36 15139
arc 2.8981 9.8337 9.9582 45529 2
column ©.7992  ©.2679  0.4013 27997 o B i s200 O -cos: 100000
moldings 2.5314 9.3594 9.4288 148533
floor 9.7685 9.8644 9.8136 199724 <tairs i . . B
doorwindow 9.4656 9.3699 9.4122 40932 .
wall 9.8804 9.83948 9.8450 581183 n Jas426 200000
stairs ©.8046  ©.7948  ©.7937 157965 e : :
vault 2.8318 8.8709 9.856e9 327754 .
roof ©.9546  ©.9528  ©.9537 1879535 roof i i e
[1]
¢ o 5 KY N o © 3
accuracy 0.8470 2609152 L I R
macro avg B.6727 9.606810 9.6173 2609152 ¢ & S
weighted avg 8.8331 ©0.8470 08.8365 2609152 Confusion Matrix, Normalized
arc JJUEEY 0.0033 0.0548 0.0379 0.0213 0.1662 0.0010 0.0690
Mean Jaccard (Mean_IoU):
0.5049873724231839 column Akl 0.0484 0.0023 Xo 0.0019 0.0471 0.0170 - 0.8
Jaccard: INSEICER 0.0007  0.0001 0.0000 0.0279 0.0004 00767 0.2043
- arc: ©.82574675651211968
- column: ©.25899561594324155 [l ® 00491 00001 0.0017 00008 00324 00300 00136 0.0081 o6
- moldings: ©.27289365117503617 P
- 2 e
- :lOOP ' g 6858411825697295 AR 00002 00002 00157 0.0033 I 00087 00161 0.0029
- doorwindow: ©.25963847156479386 H
- wall: 8.73155930548737 ) : , = = 04
_ ctairs: 0.6662985798424111 IR 0.0007 00028 00212 00136 00107 JOECEEE o. 0.0196  0.0040
- vault: 0.74047766085735455
_ r"OOf . 9 9115251281396882 stairs AN 0.0000 0.0006 0.1716 0.0011 0.0234 QUFEREE 0.0005 0.0079
0.2
II® 00096 00002 00034 00416 00134 00220 0.0094 0.0295
INS@ 00005 00000 00266 0.0013 00011 00137 00018 0.0021
0.0
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TEST: SMV_32 Overall Accuracy: 0.8491

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16

Scaler: 2

No Z normalisation | Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00 4
0.95
0.98 4
0.90 0.96 1
0.85 1 0.94 -
> z
e e
2 S 0921
£ 080 e
0.90 4
0.75
0.88 1
Test
0.70 =l
Training o
0.65
(] 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

B e - 1000000
eval mean loss: 1132.364260 arc -SCEE 3 1o
eval accuracy: ©.849186
column
Accuracy: - 800000
9.8491057630985086 moldings
report: floor 3 4 173981
precision recall fl-score support 600000
E doorwindow 3 20194
arc 9.0683 2.9189 9.9288 45296 2
co]:umn 9.6946 2.3887 9.4985 28189 wall 11120 I 10706 200000
moldings 9.50%6 9.4388 9.4716 147018
floor 9.77%94 9.8704 9.8224 199876 cai : coss o
doorwindow §.4986  ©.4195  ©.4556 41064 N : ’
wall 8.8355 9.8336 9.8346 580281 . 200000
stairs 8.8658 8.7269 8.7903 158331 vault s
vault 8.8082 8.9628 8.8787 328093
roof 0.9462 8.9558 8.9589 1881812 roof
accuracy 8.8491 2689152
macro avg 8.6665 9.6239 B.6368 2609152
weighted avg 0.8368  0.8491  0.8407 2609152 Confusion Matrix, Normalized
FY(R 00189 00008 0.0603 00169 00318 01075 0.0028 0.0386
Mean Jaccard (Mean_Iol):
©.5231188796868977 column -SRI 0.0506 0.0035 0.0059 0.0000 0.0614 0.0186 ~08
Jaccard: ICIEAER 0.0000  0.0002 0.0000 00244 02101 00003 00479
- arc: ©.014627160830577244
- column: ©.33200824238081733 [ 00616 00004 0.0002 - 00005 00300 00183 00013 00171 06
- moldings: ©.30854065635551475 5
g
- floor: ©.6983486665783322 SR 0.0002 00007 0.0455 00018 04918 00161 00125 0.0119
- doorwindow: ©.2958345134713872 :
- wall: ©.7160906115524844 SIE 0.0004 00079 0.0405 00200 0.0192 00184 0.0526 0.0073 04
- stairs: B.653276667302489
- Vauj't : 6 - 7836933275773951 [S&]lg 0.0001 0.0000 0.0009 0.2016 0.0005 0.0381 ENFILEN 0.0011 0.0308
- roof: ©.9064640711418064
0.2
WAOll@ 00023 00001 00052 0.0041 00021 00134 0.0 0.0080

[(elsjfs 0.0000 0.0000 0.0284 0.0032 0.0001 .0 0.0018 0.0018
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TEST: SMV_33 Overall Accuracy: 0.8403

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zH S V Nx Ny Nz f1 {2 3 f4 {5 {6
Scaler: 2

No Z normalisation | Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00 4
0.95
0.98 4
0.90 0.96
0.85 0.94 4
oy
g g
3 5 092
< 080 £
0.90
0.75
0.88 4
o6 Test vl
Training
0.65 0.84 4
0 100 200 300 400 500 1 2 3 2 5 5 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 913.384535 arc 8 661 6766 |- 1000000
eval accuracy: ©.848368
column
Accuracy: | 800000
0.8403676750147174 moldings
report: floor JREEEEY 172027
precision recall fl-score support . 600000
% doorwindow 1 15968
arc 0.8589 9.8212 9.8312 45674 E]
column 8.6523 8.1759 8.2771 28113 .
moldings 9.5682  ©.4007  ©.4481 147958 wall = 7055 400000
floor 8.77e1 ©.8656 9.8151 199779
doorwindow 9.5436 8.3934 8.4565 40592 stairs : Hee
wall ©.8282 9.8535 0.84a7 580717 200000
stairs 8.7881 9.7511 0.7692 158641 vault e 2 5 B
vault 9.8542 9.8695 0.8618 327585
roof 8.9182 2.9619 9.9395 1886093 roof 1 26950 55 6 10756 1046 LI 1038906
o
accuracy 9.8404 2609152
macro avg 0.6580 9.5881 9.6043 2689152
weighted avg 8.823% ©6.8404 0.8295 2609152
Confusion Matrix, Normalized
Flgse 00212 0.0005 0.0597 00147 0.0145 0.1481 0.0013
Mean Jaccard (Mean_IoU):
.49357954307414975 [CUTUNE 00031 01759 00792 0.0023 0.0188 - 0.0004 0.0505 0.0166 -08
Jaccard: . . . L
- arc: ©.@15859002027336342 moldings -y 0.0008 .0 00239 02027 0.0003 0.0178
- column: ©.16885075937428858 .
- moldings: @.2887379160883434 [itTI® 0.0615 00002 0.0015 0.0042 00276 00338 00022 0.0034 06
- floor: ©.6878532702733879 g
- doorwindow: 0.2957281325999593 A E R 00011 0.0004 00754 0.0000 0.5033 00061 00091 0.0112
- wall: ©.725148645801634 : 0a
- stairs: 8.6249869111276683 PR 0.0019 00042 00353 00151 0.0122 0.0402 00264 0.0111 '
- vault: ©.7571852371686497
- roof: ©.8859540132068878 ETlICR 0.0001 00000 0.0006 02124 00029 0.0244 0016  0.0069

0.2
FUIeE 0.0056 0.0000 0.0046 0.0214 0.0008 0.0217 0.0016 [EUECIEEE 0.0747

[felJf& 0.0000 0.0000 0.0250 0.0013 0.0001 0.0100 0.0010 0.0009

0.0
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TEST: SMV_34 Overall Accuracy: 0.8628

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z L. A B Nx Ny Nz f1 {2 3 f4 {5 {6

Scaler: 2

No Z normalisation | Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
085
0.98
0.90 a4
. 0.94 4
. 085 >
g g
< 1
— 0.92
0.90 4
075
Test 0.88
070 P
— Training
0.86 1
0 100 200 300 400 500 2 2 g ¥ 2 9 7 L 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 737.585571 1000000
eval accuracy: 6.862886
column 2 6062
Accuracy: 800000
0.8628864857240973 moldings
report: floor JRUETE] 6 4 171707
precision recall f1-score support 600000
E doorwindow
arc 9.08787 9.8246 8.8375 45482
column 8.6925  ©.4697  8.5597 28162 - s - w0000
moldings 8.5278 9.5062 8.5168 147431
floor @.7912  ©.8618  ©.8258 199236 e I ; . .
doorwindow 9.4214 B.3678 8.3928 48824
wall 9.8532 @.8569 8.8551 588609 it 200000
. ‘vaul
stairs 9.8459 @.7755 8.8092 158133
vault ©.8502  ©.9366  ©.8913 329157 L . Z
roof ©.9598  ©.9696  ©.9647 1080118 roof e 2 =
' 0
C o < N G 3 N
accuracy 0.8629 2609152 s D\\)@(\ & ¢ & R
macro avg 9.6690 8.5410 8.6502 2609152 ¢ & &
weighted avg 9.8514 0.8629 8.8561 2609152 Confusion Matrix, Normalized
PR 00246 00031 01340 00320 00170 01148 0.0032 0.0310
Mean Jaccard (Mean_IoU): = . . . . -
8.5405200484554952 column ke 0.0014 0.0123 00018 00223 0.0027 o8
Jaccard: moldings JERuNEN 0.0000 00336 0.1639 0.0000 00628 02314
- arc: 0.91916371318822023
- column: ©.38861793395228583 floor -JEEEGETE RS - 0.0019 0.0326 0.0313 0.0117 0.0053 0.6
- moldings: ©.34848929676630156 5
g
- floor: ©.7@21546312918382 AR 00005 00009 00785 0.0012 05314 | 0.0082 0.0069 0.0046
- doorwindow: ©.24436451229634934 H
- uell: 0.7463526010040255 e e PR oo T
- stairs: @.
- vault: ©.8639152793424291
_ I"OO'F' ©.9317216517408332 Sl 0.0017 0.0001 0.0020 0.1808 0.0020 0.0348 NUFFEE] 0012 0.0020

0.2
YEUIE ©0.0038 0.0004 0.0118 0.0121 0.0067 0.0213 0.0017 [EVEELGE 0.0056

[felJf 0.0000 0.0000 0.0173 0.0035 0.0005 0.0072 0.0012 0.0007

0.0
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Tests with the whole ArCH benchmark on the Pilato’s building from the SMV
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TEST: B_SMV_1 Overall Accuracy: 0.8368

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: -

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

098 1.00
0.98
0.90
0.96
0.85
0.94
§°'3° go.ez
g g
558 0.90
0.88
0.70
Test 086
063 Training
0.84
0 100 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
- 1000000
eval mean loss: ©.800134
eval accuracy: ©.836875
column
Accuracy: 800000
§.8368753526049842 moldings o
report: floor 6004 -
precision recall fl-score support . 600000
2 doorwindow 32909
arc 8.2891 8.0804 8.1258 45696 3
column 8.7626 8.1916 8.3862 27923 " s 200000
moldings ©.4143  ©.3598  0.3851 148895 e
floor 8.8251 @.8739 0.8488 199419 o
doorwindow ©.7785  ©.1778  0.2894 241132 stairs —
wall 9.7870 9.9266 8.8511 579307 200000
stairs 8.8087 8.4979 9.6148 158515 vault a8
vault 8.7922 8.9511 0.8644 328550
roof 8.94%96 8.9361 0.9428 18860515 roof
0
accuracy 8.8369 2609152 s (}Q@“ @@L’ & _Sbo*‘ & & & &
macro avg 8.7118 8.5558 8.5808 26089152 © © S
weighted avg 9.8285 8.8369 8.8223 26089152
arc 00010 0.0601 0.1997  0.0000 0.0054
Mean Jaccard (Mean_IoU):
@.4699637725325119 (IR 0.0028 01916 0.1388 0.0007 o.r::-na- 0.0005 0.0237 0.0001 -08
Jaccard: moldings JRUCLENN] 0.0008 0.0041 02921 0.0001 01214
- arc: 0.06711617878156635
- colur[m: ©0.1807827497634176 [TIE 00286 00002 00117 WUGEECH 00001 00289 00301 00224 0.0039 oo
- moldings: ©.23848078377664692 R
- floor: ©.7372932267208191 3 : , , : e
- doorwindow: ©.16921225585485514 gdoorwmdow 0.0001 0.0001 0.0088 0.0035 0.0029 0.0068 0.0000
- wall: 8.7407627701063451 : s
_ stairs: ©.44297148291303005 B 0.0006 00026 00159 00148 0.0013 00209 00166 0.0008
- vault: ©.7612356608144681
- roof: ©.891818924061459 EEICE 0.0000 00003 0.0453 01302 00001 0.1023 0.0088 0.2151
02
vault 00001 00079 00102 00001 00239 0.0000 0.0003
[REIE 0.0002 00000 00435 00038 00003 00114 00013 00035
0.0
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TEST: B_SMV_2 Overall Accuracy: 0.8318

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z f1 2 3 {4 £5 f6
Scaler: 1

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

0.95 1.000
0.90 0.975
0.950
0.85
g Z 0.925
g
5 o080 g
g o
< £
\/ 0.900
0.75
0.875
0.70
Test
nt 0.850
Training
0.65
0.825 T T T T T T T T
0 100 200 300 400 500 1 3 3 A M 5 7 8 H
Epochs REr

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1000000
eval mean loss: @.887864
eval accuracy: ©.831896
column 9 19594
ACCUPHCY : -800000
8.83189595768005887 moldings 9 1 oyapl
report: floor JEEER 143582 6563 .
precision recall fl-score support 600000
door-window 9 3 30107
arc 9.3956 8.1195 8.1836 45852
column @.71e1  ©.6988  ©.6999 28398 wal s o e 100000
moldings 8.3715 8.1893 8.2508 147781
floor 9.8150 8.7180 8.7634 199977 stairs - . . L
door-window 8.3312 8.2046 8.2529 40798 = . .
wall 9.8125 8.8765 8 .8485 579454 ’ . e 200000
stairs ©.8818  0.8094  0.8448 158187 vault S 2 7 |
vault 8.7874 8.9361 6.8058 329392 - ~
roof ©.9409  ©.9495 ©.9452 1879313 roof - =
[ 0
o & o 5 © N & N )
accuracy ©.8319 2609152 L A R
macro avg 8.6629 8.6096 8.6207 2609152 ¢ ® o
weighted avg 9.8158 8.8319 8.8181 2609152
Flfee 0.1195 0.0200 0.0431 0.0214 0.0102 0.0955 0.0018 0.0200
Mean Jaccard (Mean_IolU}:
©.587865295377123 column -0k 00858 00004 00002 01875 0.0000 0.0301 0.0000 -08
Jaccard: P ER 00023 00011 01893 00004 0.0258 00023 0.1224
- arc: @.10197511818496321 |
- column: ©.5383767816638277 [@ 00025 0.0006 0.0025 0.0001 00793 00328 0.593 0.0048 06
- moldings: ©.14336970840146185
- floor: ©.6173472239540113 RN R 00044 00014 00175 0.0001 00150 00191 0.0000
- door-window: ©.14477267682213395 04
- wall: ©.7249314840124572 WS 00027 00109 00272 00081 0.0187 00148 00457 0.0014 )
- stairs: 8.7381584929942917
- vault: ©.67479827811468 BelleR 0.0002 00000 00032 01198 0.0012 0.0461 0.0196 0.0005
- roof: 0.89601646304628

0.2
VFIllE 0.0150 0.0012 00023 00199 00027 00087 0.0002 EVCELNE 0.0139

fieljf 0.0006 0.0000 0.0229 0.0012 0.0006 0.0098 0.0009 0.0146

0.0
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TEST: B_SMV_3 Overall Accuracy: 0.8535

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16
Scaler: 2

Focal loss

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
0.95
0.98 4
0.90 4
0.96
0.85 4
0.94 4
2 0.80 4 2
g g
g § 092
0.75 1
0.90 4
0.70 4
0.88
Test
0.65 .
Training
0.86
0.60
0 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1000000
eval mean loss: 721.637469 arc
eval accuracy: 0.853567
column 1749
Accuracy: |- 800000
@.8535665994162088 moldings 52 50503
report: floor -SREFEN - 00000
precision recall f1-score support
door-window
arc 2.117@ 2.0748 2.0912 45774
column ©.7879  ©.8064  ©.7971 27983 wall . . 100000
moldings @.4854 @.3417 @.4911 147788
floor ©.7855  ©.8619  ©.8219 199798 . - e .
door-window 8.4989 8.3756 8.4256 49868
wall @.8659 8.8826 a.8742 580208 vault 200000
stairs 2.8585 a.7786 2.8166 158131
vault @.7338 2.9401 @.8242 328620 . . .
roof ©.9789  ©.9434  ©.9608 1079982 oo B
o
9 R ] 5 QD > & g 5
accuracy ©.8536 2609152 ¢ @“)@ o\o@g & fbc’ € gy &
macro avg B.6782 8.6672 8.6681 2689152 &
weighted avg 9.8480 9.8536 9.8479 2609152 Confusion Matrix, Normalized
PITR 00748 00282 O .0073 00129 0.0837 0.0005 0.0173
Mean Jaccard (Mean_IoU): ™
8.5579260269895833 column JIOEEN 08064 VIR 00004 01201 0.0000 0.0048 0.0003 -
Jaccard: moldings JISECRIE] 00001 00392 01849 0.0004 0.1140
- arc: B.04778728930720999
- column: ©@.6625851538642237 filTI® 0.0615 00005 00022 0.0000 00321 00289 0.0041 0.0087 Ll oe
- moldings: ©.25083565528784785
- :loom-6369?6?2?3;23???51715%3 ITIEMENROMR 00036 00019 00206 0.0 PO5AL| coo7s 00175 00016
- door-window: @.
- wall: ©.7764652368714321 0.4
-~ ctairs: 0.6000266215299005 [PSIE 00036 00066 00240 00172 00116 OECPLM 00233 00289 0.0021
- vault: @.7@1027067751071
- roof: ©.9246129190918776 ESICE 00001 00000 00010 01668 0.0068 0.0399 0.0065 0.0004
0.2
WI® 00129 00013 00029 00278 00019 00085 0.0008 0.0038
Y@ 00045 00001 00296 00011 00010 00055 00003 0.0145
0.0
& & & S & & & 3 S
® L&o“‘ RS &‘(\bc S 5
&
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TEST: B_SMV_4 Overall Accuracy: 0.8656

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 16

Scaler: 2

No Z normalisation | Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
0.95 4
0.98
0.90 4
0.96
0.85
bl 2 094
g 0.80 4 2
0.92
0759
0.90
o701 Test
.. 0.88
Training
0.65 0.86
0 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank
METRICS and CONFUSION MATRIX
Confusion Matrix
eval mean loss: 586.624341 arc - 1000000
eval accuracy: ©.865664
column
Accuracy: | 00000
8.8656643997743328 moldings
report: o floor 2 4 173329
precision recall f1-score support R 600000
H
arc ©.1440  0.9378  0.0598 45346  y doorwindow
column 8.7225 9.8033 08.76e8 28088
moldings 8.5976 0.3673 8.4550 147242 wall Ty los07 4170 REEEER 11155 = 400000
floor ©8.8345 0.8688 ©8.8513 199565
doorwindow ©9.5745 9.3190 @.4182 41251 stairs ; e
wall ©9.8422 @.8718@ 9.8563 586661 200000
stairs 9.8780 9.7368 9.8087 157591 vault
vault 8.7928 8.9780 @8.8757 329894
roof ©9.9493 9.9721 9.9686  1@8e374 roof
o
accuracy 9.8657 2609152
macro avg 8.7039 9.6615 9.6781 2609152
weighted avg 9.8504 9.8657 ©.8536 2609152
FUcE 00378 00244 00405 00004 00017 00887 0.0001
Mean Jaccard (Mean_IoU):
©.5619875313755578 : o - - & .
column N 00011 00007 01501 00000 00045 0.0019 | 0s
Jaccard:
- arc: ©.838847079161564504 moldings IRl E] 0.0000 0.0306 02374 0.0010 0.0987

- column: ©.6139257727470614

- moldings: ©.2944975008439416 [il® 00411 0.0007 r).oozz 00004 00331 00205 00217 00115 | X0
- floor: 6.741105443413047

- doorwindow: ©.25803984626245197
- wall: @©.7487552797960076

- stairs: @.6676990564571376

- vault: ©.7789157792836399

- roof: ©.9241820244211697

[eLLTILELITE 0.0004 0.0027 0.0349 0.0003 0.0043 0.0150 0.0036

\UEIE 0.0007 0.0116 .0218  0.0181 0.0072 0.0192 .0472  0.0031

BENEE 0.0001  0.0001 0.0023 0.1448 0.0005 0.0464 EWELLE 0.0
0.2
YEBl 0.0034 00016 00013 0.0009 0.0024 0.0068 0.0003 QR 0.0053

jelad@@ 0.0001 0.0000 0.0168 0.0006 0.0000 0.0091 0.0004 0.0008

0.0
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TEST: B_SMV_5 Overall Accuracy: 0.8587

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zH S V Nx Ny Nz f1 {2 3 f4 {5 {6

Scaler: 2

No Z normalisation | Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00 1
0.95
0.98
0.90
0.96
0.85
-~ o 0.94 4
g g
3 0.80 =
é & 0.92 4
0.75
0.90 1
0.70
Test 5
Training
0.65 0.86 1
0 100 200 300 400 500 i é 3‘ L‘l 5‘ é T‘[ é 9‘
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1000000
eval mean loss: 691.327382 arc
eval accuracy: 8.858783
column 1 4 4640
Accur‘acy : - 800000
©.85870827589321836 moldings 75180 4751 26910 23206
report: floor -JECERE ] 169099
precision recall fl-score support | 600000
% doorwindow 6 4 22140 14456
arc 9.1354 9.9366 8.0576 45434 :
column 8.7754 8.5836 0.6660 280881 wall . - , b 00000
moldings 8.5184 9.5894 8.5899 147582 '
floor 8.7831 9.8483 8.8144 199346 ’ . s
doorwindow 0.6504 9.5403 0.5903 40976 stairs -
wall 0.8714 0.8418 8.8563 579746 200000
stairs 0.8605 8.7654 0.8102 158851 vault
vault 8.7747 9.9612 8.8580 328250
roof 8.9636 9.9538 8.9586 1980886 roof
0
accuracy 0.8587 26089152 R A I
macro avg 0.7028 8.6711 0.6801 2609152 ¢ & &
welghted avg 8.8523 @.8587 8.8532 2609152
M 3 d (M I U) Figels 0.0366 0.0090 0.1143 0.0005 X 0.0957 0.0000 0.0312
ean accar ean_lo :
9.5642313478457818
column JRNUER 0.2027 00006 00016 01652 0.0010 0.0376 0.0064 -08
Jaccard:
- arc: ©8.829637427735350795 moldings 0.0014 0.0000 00322 01823 0.0005 01163 0.1572
- column: ©.4992879931765566
- moldings: ©.34219545833162646 . . L , ‘ = 06
_ floor: 0.6868638043787318 hifefe]@e 0.0421 0.0008 0.0049 QNEEELEN 0.0001 0.0421 0.0222 0.0156 0.0240
- doorwindow: ©.4187313235238492 g
- wall: @.7487296245018067 E [eLlRMI LIV 0.0015 0.0025 0.0517 0.0003 0.3528 0.0059 0.0419 0.0030
- stairs: ©.68088800277780889 : s

- vault: ©.7512506399038061 WEIE 0.0016 0.0065 0.0355 00219 0.0109 [UEESEM 00240 0.0529

- roof: ©.9205778558825
EEIER 00000 0.0000 00139 01887 00015 00169 MOVLEES 0.0095 0.0042

0.2
VERlj 0.0033 0.0003 0.0079 0.0005 0.0009 0.0086 0.0000 EEEIIFE 00173

(Ll 0.0000 0.0000 0.0303 0.0037 0.0000 .0 0.0009 0.0041
0.0
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VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall Il Floor MMRoof WMColumn [ElMoldings Vault M Arch WM Stair Window/Door
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TEST: B_SMV_6 Overall Accuracy: 0.8647

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z L. A B Nx Ny Nz f1 {2 3 f4 {5 {6

Scaler: 2

No Z normalisation | Focal loss | Skip connections

TRAINING EVALUATION and CUMULATIVE MATCH CHARACTERISTICS (CMC) CURVE

1.00
0.95 4
0.98
0.90
0.96
0.85 1
> bl 0.94
g g
g ] g
0.80 0.92
0.75 4 0.90
Test -
070 s :
Training
0.86
0] 100 200 300 400 500 1 2 3 4 5 6 7 8 9
Epochs Rank

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 701.382755

arc - 1000000
eval accuracy: ©.864797
column 4 6662
Accuracy:
- 800000
0.8647974514324961 moldings JEE 68 66711 11681 36002
report: fl 8 174985
precision recall fl1-score support oor 600000
H
arc 0.1698  0.0487  0.0757 45639 g eorwindow g =
column 8.7396 9.5053 8.6004 28005 ° . I
moldings 0.5904 0.4514 9.5117 147780 wall e 3 400000
floor 9.7582 8.8726 9.8114 200527
doorwindow 9.5214 8.2621 ©9.3488 41026 stairs S o : Jsc
wall ©.8583 8.8576 ©8.8580 580589 200000
stairs 08.8565 8.7192 8.7819 158195 vault
vault 0.8116 08.9722 ©0.8846 328277
roof 8.9552 8.9792 8.9671 1879114 roof 16281 1638 108
0
accuracy 9.8648  26@9152 & \\)@ﬂ‘ b\@" Q\oo‘ ‘o‘@‘ & {;@\@ ﬁo\* &
macro avg 08.6957 9.6298 0.6488 2689152 & & 0‘
weighted avg 0.8509 0.8648 ©9.8542 2609152 -
Confusion Matrix, Normalized
IR 00487 00032 00927 00083 00015 01086 0.0010 0.0134
Mean Jaccard (Mean_IoU):
©.5364952163167295 column -JEIBIE 0.0027 0.0526 0.1586 0.0003 0.0233 0.0170 ™

Jaccard:

- arc: B.83935447338618347

- column: @.42897417242633684 .

- moldings: 0.3437791293949716 floor JUGEENS 0.0005 0.0008 0.8726 0.0001 0.0237 0.0116 0.0147 0.6
- floor: ©.6826125627082147

doorwindow: ©.21125817191583
- wall: ©.75124884017416859
stairs: ©.6418630365736013

- vault: ©.7931357564461012 wal

- roof: ©.9362478038252203
EEISE 0.0004 0.0003 0.0009 0.0007  0.0240 . 0.0010 0.0102

0.2
YEUIE ©0.0040 0.0003 0.0044 0.0011 0.0027 0.0045 0.0003 [EuEFFFE 0.0106

[l 0.0000 0.0000 0.0151 0.0015 0.0001 0.0029 0.0002 0.0010

[NGIGIGIGER 0.0020  0.0005 0.0000 0.0250 0.1982 0.0004 0.0790

[olele]aWila[e[s]U 0.0014 0.0006 0.0068 0.0023 0.0155 0.0062 0.0054

0.4

0.0005 0.0077 0.0294 0.0255 0.0061 WeK:EyM 0.0229 0.0430 0.0073

0.0
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VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall Bl Floor HERoof MEColumn ElMoldings Vault EMArch WM Stair Window/Door
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Tests on the SMG scene
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TEST: SMG_4 Overall Accuracy: 0.8860

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: -

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: ©.583092 - 1600000
eval accuracy: ©.886688
column 22568 1743 - 1400000
Accuracy:
©.886087538551676 moldings 2587 32760 5 58 69800 - 1200000
report: floor 4 594746 1000000
precision recall fl-score support 3
E doorwindow
arc ©.4737  ©.1819  ©0.2628 29160 : 800000
column @.7837  ©.7915  ©.7875 28514 wall sos 12302 10750 (NN
moldings 8.5284 8.2221 9.3127 147515 600000
floor 9.8792  0.8695  ©.8744 683395 stairs o
doorwindow 8.1859 8.1294 9.1454 23587 400000
wall ©.7896  ©.9199  ©.8498 698910 . - ..
stairs ©.3256  ©.4186  ©.3663 46657 200000
vault 08.8973 08.8745 0.8858 293315 roof
roof 8.9777 8.9747 9.9762 1714267 o
& & & & o & & & &
accuracy 0.8861 3665920 I (s-se"’ g e ©
macro avg 0.6468 8.5980 9.6868 3665928 & 0
weighted avg P.8799  0.8861  ©.8789 3665920 Confusion Matrix, Normalized
FIeE 01819 00229 00459 00267 00087 01041 0.0000
Mean Jaccard (Mean_TolU)
0.5058712911274125 [SIMOLE 00026 MOPESEM 00611 00068 00039 01279 00054 00008 0.0000  0s

Jaccard:

- arc: ©.151289512723953

- column: ©.6495510016117891 -

_ moldings: 0.18534129161834179 jilsle]lge 0.0000 0.0006 0.0116 QEELE 0.0022 0.0672 0.0444 0.0000 0.0044 0.6
- floor: 8.7767583458821409

doorwindow: ©.878393095653960876
- wall: ©.7388164328597529

- stairs: ©.2242670897695937

moldings R GV 0.0015 0.0128 0.0001 0.0510 0.2055

[N GILIVE 0.0000 00001 0.0239 0.0011 01294 0.0000 0.0001 0.0001

0.4
0.0024 0.0024 0.0193 0.0176 0.0154 0.0141 0.0043 0.0045
- vault: ©.7949485558447398 wall :
- roof: ©.9535363749823804
Sl 0.0000 0.0000 0.0000 0.0024 0.0001 0.0013
0.2
vault X 0.0029 0.0075 X 9 0.0013 .0161 0.0001 0.0049
roof 00000 0.0011 0.0002 0. 0.0000  0.0006
0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EEFloor HlRoof MEColumn MMoldings Vault HEMArch WM Stair Window/Door
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TEST: SMG_S Overall Accuracy: 0.8562

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: 1

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: ©.8626878 arc - 1600000
eval accuracy: 0.856265
column 6 18670 153 - 1400000
Accuracy:
0.8562650030551676 meldings 86 ] 27316 26875 1200000
report: floor 495208 guizss 1000000
precision recall fl-score support
§
E doorwindow
arc 9.3154 8.9693 9.1137 29168 : 800000
column 9.9335 8.1772 9.2979 28514 wall . _—
moldings 9.2412 8.1916 2.1430 147515 600000
floor 9.9484 8.724@ 9.8212 683995 i . o 2688
. 6
doorwindow 9.8218  ©.8064  ©.6099 23587 stairs 100000
wall 9.6759 8.9483 9.7865 5698910
stairs 0.2917 6.1648  8.2106 46657 vault
vault 0.8015  8.9784  ©.8779 293315 200000
roof 9.9783 8.9754 9.9769 1714267 roof
o
< 3 9 > . % Y
accuracy 0.8563 3665920 B 0\0@“ @(\"7 ¢ & &8
macro avg 9.5786 8.4588 2.4708 3665920 © <& ,éﬁ
weighted avg 9.8508 8.8563 9.8419 3665928 Confusion Matrix, Normalized
arc X 0.0045 0.0373 0.0000 0.0001 0.1996 0.0000 0.0013
Mean Jaccard (Mean_Iol):
6.396751260549462 S GIE 00013 01772 - 00054 00000 01533 00043 0.0038 0.0000 | oe

Jaccard:

- arc: 9.06027184929056874

- column: ©.17500173166170258

~ moldings: ©.07698590449576724 [iEE 00000 0.0000 0.0062 . 00076 02256 00253 00003 0.0110 0.6
- floor: ©.6965734541157936

- doorwindow: @.0084998027@94567934
- wall: ©.648106636265285

- stairs: ©.11769208395205365

- vault: @.7823598776274233

- roof: ©.9547717884414559

[uGIGIGGER 0.0151  0.0006 01016 0.0006 0.0001 0.0000 0.1852 0.1822

[Tl L[] 0.0000 0.0000 0.0121 0.0000 0.0064 0.0000 0.0006 0.0000

wall ,0023  0.0001 0.0268 0.0136 0.0023 0.0018 0.0104 0.0025 0.4

EeeR 00000 0.0000 0.0148 0.0000 01648 00001 0.0000

0.2
ZUlli& 0.0013 0.0003 0.0030 0.0000 0.0000 0.0222 0.0000 VEFHZNE 0.0028

[(LJ@@ 0.0001 0.0000 0.0015 0.0000 0.0000 0.0140 0.0000 0.0091

0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EHEFloor HlRoof MlColumn lMoldings Vault B Arch WM Stair Window/Door
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TEST: SMG_6

Overall Accuracy: 0.7386

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz

Scaler: 2

METRICS and CONFUSION MATRIX

eval mean loss: 1.760810
eval accuracy: 8.738678

Accuracy:
©.7386776034392458

report:

precision recall
arc 8.3443 8.1166
column 8.7778 8.4777
moldings 8.28802 8.1876
fleor 8.9589 8.2989
doorwindow 0.1156 9.0054
wall 8.4659 8.9487
stairs ©.0288 8.0889%6
vault 8.7962 8.8846
roof 8.9797 8.8992

accuracy
macro avg 8.5274 9.4244
weighted avg 68.8108 8.7387

Mean Jaccard (Mean_IoU):
0.3339998389176136

Jaccard:

- arc: ©8.09541181422758524

- column: ©.42818381329383273

- moldings: ©.12632335782249248

- floor: ©.29507257255451064

- doorwindow: ©.88521@453472278759
- wall: ©.4526641253064538

- stairs: ©.007226416928610778

- wvault: ©.7212838119596342

- roof: ©.8827038854939231

VISUAL INSPECTION

fl-score

(]

L0000

L1742

5917

.2243
.4557

214
6232

.9143
.8381
L9377

L7387
.4300
.7246

support

29160
28514
147515
683995
23587
6989180
46657
293315
1714267

3665920
3665920
36659208

column

moldings

floor

doorwindow

wall

stairs

vault

roof

moldings

floor

doorwindow

wall

stairs

0.1166

0.0012

0.0117

0.0000

0.0020

0.0000

0.0104

0.0002

10060

27587

11593

25782

Confusion Matrix

- 1400000

- 1200000

- 1000000
204413 450661

800000

657496 600000

400000

8376
200000

127638

Confusion Matrix, Normalized

0.0530

0.0000 0.0003 0.1247 0.0000

0.0014  0.0000 -0.8

0.0827 0.1177

0.0005 0.0020 0.6
0.0000  0.0046
04
0.0068 0.0067
0.0001 0.0000
02
oo

Ground truth
Wall I Floor HMRoof

M Column

Il Moldings
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Vault

Il Arch I Stair

Predicted
‘Window/Door



TEST: SMG_7 Overall Accuracy: 0.8951

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: -

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 398.832326 1600000
eval accuracy: ©.895143
column 3 15619 3 4 - 1400000
Accuracy:
©.8951425563023743 moldings 3 3 - 1200000
I"EPOI"t : floor 49 51 592456 4937 61687 20500 1000000
precision recall fl-score support g
E doorwindow
arc 8.4581 8.1685 8.2464 29168 800000
column 8.7928 9.5478 8.6479 28514 wall W weEE s
moldings 8.5973 8.2241 8.3260 147515 600000
floor ©.9196  0.8662  ©.8921 683995 wtairs
doorwindow 9.1080 8.0788 9.09856 23587 400000
wall 8.7740 9.9417 9.8497 698918 - : : -
. vault ! 355 0 265920
stairs 9.4392 9.4487 9.4439 46657 200000
vault 9.8895 8.9066 9.8980 293315 " x
roof ©.9799  0.9851  ©.9825 1714267 e
' 0
& & o & S N & e o
accuracy ©.8951 3665920 @ @\o“ Q@@ S
macro avg 9.6621 8.5733 @.5969 3665920 & .
weighted avg 9.8887 9.8951 9.8860 3665920
FI(® 01685 00155 00625 00349 00029 00591 0.0024 0.0061
Mean Jaccard (Mean_ToU)
0.49651149408780564 column JERLEY 01431 0.0 0.0065 00152 00125 0.0000 o6

Jaccard:

- arc: ©.14848783277572846
column: 8.4791839239147108

- moldings: ©.1947176255815323 [T 0.0000 0.0002 0.004& 0.0072 0.0300 0.0000 5 0.6
floor: ©.8851774375924154
doorwindow: ©.04469587546140266
- wall: ©.738619147976326

stairs: ©.28525291616781187

moldings AU Rt 0.0041 0.0123 0.0006 0.0592 0.2087

el TG LITE 0.0009 0.0000 0.0277 0.0012 0.0708 0.0000 0.0010 0.0003

- EIE 00018 00021 00144 00154 0.0082 0.0076 0.0057 0.0031 0.4
- wvault: ©.814873151045098
- roof: ©.96559553555608257
ECIEE 00000 00000 00017 02095 0.0071 0.0002
0.2
Ol 00110 00018 00035 00645 00010 0.0097 0.0005 0.0014
JRIR 0.0000 00000 0.0008 00062 00003 0.0070 0.0001
0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EHEFloor HMRoof WMColumn [l Moldings Vault B Arch WM Stair Window/Door
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TEST: SMG_8

Overall Accuracy: 0.8887

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz

Scaler: 1

Focal loss

METRICS and CONFUSION MATRIX

eval mean loss: 546.997199

eval accuracy: ©.888740

Accuracy:
©.8887400767853073

report:

precision
arc 8.6831
column 8.8851
moldings ©9.40954
floor 8.9389
doorwindow 8.1265
wall 0.7497
stairs 8.3129
vault 8.7881
rooft 8.9794

accuracy
macro avg 9.6432
weighted avg 9.8719

Mean Jaccard (Mean_JIoU):

©.44405602290809466

Jaccard:

recall

8.0662
08.5066
08.0%66
8.8727
8.0137
8.9413
8.1095
8.9687
08.9818

8.5063
8.8887

- arc: ©.06342425238251725

- column: ©.4753364784333805

- moldings: ©.8845981188542112
- Tloor: ©.8258090667493038

- doorwindow: ©.012475301228158537
- wall: 8.7161656243825959

- stairs: ©.08827340739844844
- vault: ©.7685154882874365

- roof: 8.9619964764648058

VISUAL INSPECTION

fl-score

[~ I~ ]

OO0

L1193
.6444

1560

.984ds
.9246

8346

.1622
.8691
.98086

.8887
.5217
.8704

support

29160
28514
147515
683995
23587
698916
46657
293315
1714267

36659268
3665926
36659268

column

moldings

floor

doorwindow

wall

stairs

vault

roof

column

moldings

floor

doorwindow

wall

stairs

vault

roof

0.0662

0.0009

0.0014

0.0000

0.0002

0.0006

0.0000

0.0021

0.0000

14445

0.0128

0.0066

0.0000

0.0000

0.0003

0.0000

0.0009

0.0000

3861

1009

Confusion Matrix

596927

68320

657859

10762

284144

Confusion Matrix, Normalized

0.0242

0.1354

0.0966

0.0026

0.0176

0.0126

0.0216

0.0023

0.0021

0.0000
0.0047
0.0006
0.0001

0.0191

0.0000

0.0004

0.0020

0.0005

0.0012

0.0006

0.0137

0.0020

0.0002

0.0005

0.0000

0.1550

0.0999

0.0248

0.0077

0.0000

0.0090

0.0003

0.0126

0.0000

0.1095

0.0000

0.0000

0.0070
0.1938
0.0021
0.0001
0.0154
0.0047

0.9687

0.0080

0.0006

0.0000

0.1691

0.0095

0.0000

0.0000

0.0006

- 1600000

- 1400000

- 1200000

1000000

800000

600000

400000

200000

-0.8

0.6

0.4

0.2

0.0

Ground truth

Wall M Floor

Il Roof

Il Column

Il Moldings
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Predicted

Il Arch
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TEST: SMG_9 Overall Accuracy: 0.7813

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: 2

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 881.344720 arc LN 489 22203 - 1400000
eval accuracy: ©.781382

column 6 20840

Accuracy: .
8.7813822996682961 moldings
- 1000000
report: floor 432809 79215 1560993
precision recall fl-score support 200000
5 doorwindow
arc 9.3461 9.1327 9.1919 29168 2
column ©.8013  ©.7309  ©.7644 28514 wail - . 600000
moldings 9.3253 9.1812 @.2327 147515
floor 9.9798 9.6328 9.7689 583995 . - i
y stairs 9 3763 e 400000
doorwindow 8.0204 8.1393 8.8355 23587
wall 9.6212 8.8685 9.7243 6989180 t . i
stairs ©.4627  0.1461  ©0.2221 46657 vau : 200000
vault 9.6229 9.9630 9.7565 293315
roof 7.9883 8.8637 8.9218 1714267 roof
[']
¢ o < Y > o % Y
accuracy 9.7814 3665920 < D\fo & & £ & &
macro avg ©.5742  9.5176  ©.5131 3665920 c & S
weighted avg 0.8413 8.7814 8.7931 3665920 Confusion Matrix, Normalized
arc Jkryy 0.0124 0.0168 0.0000 0.0023 0.0743 0.0000 0.0000
Mean Jaccard (Mean_TIoU): . . . .
©.40614563886275057 column 01890 0.0004 00000 00713 00006 0.0056 0.0000 _o0s
Jaccard: [CIGIGGER 0.0165 0.0119 01812 0.0002 0.0107 0.0000 0.2375 0.0855

- arc: 0.108618879578855012
- column: ©.6187097348810973 , = , - , o6
_ moldings: 8.13169811134817122 [l 0.0000 00005 0.0086 0.1158 0.0101 0.0040 0.0001

- floor: @.6246287375199522

- doorwindow: ©.01808442702369418
- wall: ©.5678136856520666

[l Telg eIV 0.0000 0.0032 0.0456 0.0000 0.1393 0.0000 0.0001 0.0000

- stairs: ©.124912962216440086 M 00020 00029 00480 00030 0053 0.0003 00171 0.0037 o4
.0029 .0029 .0 .0C ) .0 5 .0003 .0 .0C
- vault: 8.6083713496771304 wa g
- roof: ©.8549829456576532
PelleR 0.0000 0.0000 0.0095 01233 O. 0.1461 0.0023 0.0000
0.2
vault X 0.0021 0.0035 0.0000 0.0010 LAGCTIRERO 09630 k]
roof 0.0000 0.0044 0.0006 0.0208 0.0519 0.0004
0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EHEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: SMG_10

Overall Accuracy: 0.8736

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y z f1 2 3 {4 £5 f6

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: 0.635961
eval accuracy: ©8.873665

Accuracy:
B.8736652916783315
report:
precision recall
arc 8.4986 9.2806
column 0.8986 8.8216
moldings 8.6102 ©8.4907
floor 8.9425 Q.8772
door-window 8.1884 8.2753
wall 6.8444 B.8326
stairs 8.4884 8.6128
vault 8.6890 9.9813
roof 8.9717 9.9314
accuracy
macro avg 8.6715 B.6693
weighted avg ©.8887 0.8737

Mean Jaccard (Mean_ToU):
8.5428806416572523

Jaccard:

- arc: 0.166892617878553

- column: ©.7514609722968064

- moldings: ©.3736@783686607896

- floor: ©.8326556055193746

- door-window: ©.07941754730892112
- wall: ©.7217912768122856

- stairs: ©.373197@367267873

- vault: ©.6800637150871502

- roof: ©.9068391618429612

VISUAL INSPECTION

column
moldings
floor
fl-score support

door-window

9.2860 29463
8.8581 28955
8.5440 147581 wall
9.9087 683735
8.1471 23473 stairs
9.8384 695960
9.5435 46532 vault
9.80896 292805
9.9511 1709224 roof

8.8737 3657728
8.6541 3657728
8.8776 3657728

moldings

floor

door-window

wall

stairs

vault

roof

0.0061

0.0017

0.0048

0.0024

0.0000

0.0017

0.0000

0.0017

0.0008

0.0000

0.0019

0.0000

0.0007

0.0000

Confusion Matrix

599761

10311

10404

Confusion Matrix, Normalized

0.0422

0.0200

0.0071

0.0366

0.0456

0.0003

0.0039

0.0034

0.0153
0.0154
0.0025
0.0001

0.0148

0.0049

0.0056

0.0023 0.0361

0.0252 0.0632

0.0125

0.0100 0.0467

0.0689

0.0004 0.0862

0.0004

0.0002

0.0002

0.0084

0.0008

0.0278

0.0002

0.0149

0.0000

0.0402

0.0441

0.0056

0.0020

0.0139

0.0552

0.0000

0.1814

0.0199

0.0018

0.0050

0.0000

0.0028

- 1400000

- 1200000

1000000

800000

600000

400000

200000

-0.8

0.6

0.4

0.2

0.0

Ground truth
Wall I Floor M Roof

Bl Column M Moldings
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TEST: SMG_11 Overall Accuracy: 0.9092

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 2

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: ©.463988 - 1600000
eval accuracy: ©.909239
column - 1400000
Accuracy:
0.9092392873390257 moldings - 1200000
report: floor 607929 1934 27808 - 1000000
precision recall fl-score support
door-window 800000
arc 8.5584 9.2644 8.3589 29706
column 0.8826 ©.8890 ©.8858 28708 wall 6081 588187 11274 9205
moldings 9.6289 9.5561 8.5983 147651 600000
floor 6.9673  ©.8894  0.9267 683525 ctairs
door-window 8.1633 @.3491 6.2225 23645 400000
wall 8.8565  ©.8437  ©.8501 697142 o B : - c P
stairs 8.4358  0.6606  ©.5251 46367 200000
vault 9.88% 9.9729 8.9294 292814 roof
roof 8.9783 9.9896 8.9839 1708170 .
& & & IS & > & & “
accuracy 0.9092 3657728 S A S
macro avg 8.7e67 9.7128 8.6970 3657728 & &
weighted avg 8.9155 9.9892 8.91a9 3657728 Confusion Matrix, Normalized
arc 00088 00237 00001 00003 0.0211 0.0000 0.0154
Mean Jaccard (Mean_TIoU): = — - - — . - _
column -JEGI) 00209 00097 00015 00561 00064 00036 0.0057
@.5947505260918935 -08
Jaccard: moldings G EREIE] 0. 0.0292 02621 0.0009 0.0990
- arc: 0.21869866636968566
" colum: 0.79a5971504363591 oo [T ... RS | .
- mo ings: .
- floor: ©.863479098854859
- door-window: ©.12519526214416793 door-window RS BT 0.0000 0.0000 0.0008 0.0018
- wall: ©.7392144196498143
- Stf”l.‘zs : a@sz;igzg?iigizggi% WS 00035 00030 00590 00087 0.0494 00162 00132 0.0029 0.4
- vau H -
- roof: ©8.968301704350496
ETlCE 00000 00000 00068 02377 0.0006 0.09. 0.0000 0.0017
02
VI® 0.0010 00007 0.0009 00001 00041 00001 [VCFPE]
Y& 0.0004 00000 00022 00008 00009 00053 0.0001 0.0006
0.0

VISUAL INSPECTION

Predicted
I Stair

Ground truth

Wall EHEFloor HERoof MMColumn [l Moldings Vault [l Arch Window/Door
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TEST: SMG_12 Overall Accuracy: 0.9121

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 1

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1600000
eval mean loss: 344.354613 are
eval accuracy: ©8.912163
column - 1400000
Accuracy:
9.9121626867826148 moldings - 1200000
report: floor 489 | 621035 836 26199 | 1000000
precision recall fl-score support @
E doorwindow 800000
arc 8.6036 ©9.2253 8.3281 29463
column ©.8582 0.8977 8.8775 28955 wall 3 52 26881 | 509885 14120
moldings 8.6507 8.5555 8.5993 147581 600000
ftloor 08.9549 ©8.9083 8.9316 683735 stairs 10074 158
doorwindow 8.1592 8.2678 8.1997 23473 400000
wall 08.8515 8.8620 9.8567 695960 vault o 5 e eETEn
stairs 0.4535 8.7258 8.5582 46532 200000
vault 8.8792 8.9760@ 9.9251 292805 roof
roof 8.9873 8.9800 08.9837 1709224 o
accuracy 8.9122 3657728
macro avg 8.71a9 8.710¢8 8.6955 3657728
weighted avg 9.9170 9.9122 8.9129 3657728 Confusion Matrix, Normalized
arc 00108 00205 00007 00010 00095 0.0000 0.0078
Mean Jaccard (Mean_TolU):
9.5947394111245178 column RS 0.0404 00189 0.0000 0.0211 00079 00116 0.0000 o8

Jaccard: moldings JRUUEECITEE 00019 0.0268 0.0003 00581 0.0810
- arc: B8.19623322098042695
- column: 6.7817142857142857 [ 0.0000 0.0010 o.oom 00012 00413 00383 00001 0.0091 0.6
- moldings: ©.42788471575607007

- floor: ©.87089349892787074

- doorwindow: ©.11891857233201581
- wall: ©.7493129980763946

[Tl eIV 0.0015 0.0000 0.0514 0.0000 0.0001 0.0002 0.0058

- stairs: ©.3871921859953226 "I o0.0028 00033 00486 00101 0.0386 00203 0.0106 0.0037 0.4
- vault: @.860624439131037
- roof: 9.9678388928564 EelcR 0.0000 00000 0.0007 02165 00034 0.0536 - 0.0000  0.0000
0.2
IEI[® 00006 00004 00015 00142 00001 O. 0.0001 [UERWE 0.0013
Y & 0.0001 00000 0.0036 00042 0.0008 0.0000  0.0009
0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EHEFloor HMRoof WMColumn [l Moldings Vault B Arch WM Stair Window/Door

147



TEST: SMG_13 Overall Accuracy: 0.9135

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 2

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 350.261853 arc : B 21750 1600000
eval accuracy: ©.913549
column 26569 416 ki 4 2 476 - 1400000
Accuracy:
9.91354879313085991 moldings 4 12205 - 1200000
report: floor 610878 35870 1000000
precision recall fl-score support
door-window 500000
arc 9.6479 9.1849 9.2866 29706
column B.7626 9.9255 9.8362 28708 wall 25634 621136
moldings B.6659 9.4974 B.5695 147651 600000
floor ©.9669  ©.8937  ©.9289 683525 stairs ®  wve
door-window 9.2183 2.3681 9.2741 23645 400000
wall 9.8377 2.891@ 9.8635 697142 v =
vault 9 E 286772
stairs ©.4799  8.6317  ©.5455 46367 200000
vault 9.8870 9.9794 9.9309 292814 roof ; o
roof 8.9839 8.9831 8.9835 1788178 = .
& Q[, & QD ,§ & §~ &
accuracy 8.9135 3657728 © cﬁ,\f S q‘\obc’ A €
macro avg 2.7167 2.7060 2.691@ 3657728 < &
weighted avg 9.9165 9.9135 9.9125 3657728 Confusion Matrix, Normalized
IR 01840 00106 00370 00000 00092 00254 0.0000 0.0023
Mean Jaccard (MeaanDU) ; column -JEeteloE:: 0.9255 0.0145 0.0073 0.0123 0.0148 0.0046 0.0166 0.0027
8.5869855584391416 -08
Jaccard: INCCIER 0.0087 0.0089 | 04974 0.0006 0.0309 0.0000 00612 0.0827
- arc: ©.167273617529148893
- column: ©.7184694429421309 filsl® 00000 00019 0.0004 0.0025 00525 00325 0.0001 0.0165 0.6
- moldings: ©.398866198830842703
- Floor: @.8672021396204559 d ind 00030 00004 00491 0.0000 05640 0.0022 00068 0.0063
- door-window: @.1588089330024814 i 6 e B : S =
- wall: ©.7598319194093937
- stairs: 8.375% VIR 0.0011 0.0074 0.0368 0.0076 0.0318 0.8910 pueNvkl] 0.0047 04
- wvault: ©.8706893934333652
- roof: ©.9675283819848721 BENER 0.0000 00004 0.0009 0.0017 0.1179 . 0.0000
0.2
VATI® 0.0019 00004 00016 0.0078 00003 00074 00000 WUEFEEM 0.0013
roof .0 2 0.0000 0.0045 0.0009 0.0011 0.0097 0.0000 0.0004
0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: SMG_14 Overall Accuracy: 0.9161

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 2

No Z normalisation | Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 353.844514 arc - 1600000
eval accuracy: ©.916147
column - 1400000
Accuracy:
9.9161474007908734 moldings - 1200000
Peport : floor 1 613407 2182 26574 1000000
precision recall f1l-score support
door-window
arc 9.5326 8.2498 8.3401 29677 800000
column 9.8601  ©.8739  0.8669 28925 wail oss 21250 O
moldings 0.6984 08.5228 8.5980 147476 600000
tloor 9.98651 9.8976 9.9301 683390 stairs
door-window 9.1320 8.1877 8.1550 23683 200000
wall 9.8468 9.8944 9.8699 597804 t , o . e
stairs 9.4617  6.6840  0.5513 46229 vau - 200000
vault ©.8888 8.9867 9.9352 292931
roof 8.9851 0.9830 ©.9841 1707613 roof
]
accuracy @.9161 3657728
macro avg 8.7878 8.6978 9.6923 3657728
weighted avg 9.9189 8.9161 ©.9157 3657728 Confusion Matrix, Normalized
arc 0.0082 00131 00000 00003 00184 0.0000 0.0001
Mean Jaccard (Mean_TolU):
©.5941215371423311 column UGN 00170 0.0093 0.0010 0.0789 0.0029 0.0058 0.0011 | os
Jaccard: INCCIER 0.0185 0.0026 | 05228 0.0009 0.0269 0.0002 0.0504 0.0911
- arc: 8.20489719212911783
- Coi:'f'" : 0. ;623222233223233 FPETE 00000 00009  0.0002 00032 00389 00447 00000 00145 06
- mo ings: -
- floor: ©.8693422184555251 ) - = 7 2 ] .
. door-window: ©.88401519303085348 L RULE LR 00001 00000 00255 0.0000 0.1877 0.0008 0.0033 0.0007
- wall: 8.7698180095768852
- stairs: ©0.3805495p4A77176175 wall k] 0.0039 0.0406 0.0087 0.0305 PR:ELER 0.0086 0.0075 0.0018 0.4
- vault: ©.8782477644328609
- roof: ©.9686088515987455 BeleR 0.0000 00000 0.0010 01970 0.0006 0.1173 . 0.0000 0.0000

0.2
VEUliE 0.0008 0.0004 00015 0.0010 0.0003 0.0067 0.0000 [eAELyM 0.0025

[(elsjfe 0.0003 0.0000 0.0017 0.0037 0.0010 0.0090 0.0001 0.0013

0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EEFloor HMRoof WMColumn [l Moldings Vault B Arch WM Stair Window/Door
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Tests with the whole ArCH benchmark on the SMG scene
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TEST: B_SMG_1 Overall Accuracy: 0.8958

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: -

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 9.411544 arc - 1600000
eval accuracy: ©.895828
column 22275 3604 9 56 4 - 1400000
Accuracy:
0 .8958277867493016 moldings 3 47005 71 4493 9 42097 | 1200000
report: floor 4624 584935
precision recall f1-score support 1000000
E doorwindow
arc 8.4766 8.2325 8.3126 29367 2 800000
COlUmn 6.8115 @.7875 @.7933 28284 wall 26369 5412 536 627201 11817 5169 i
moldings 8.4809 8.3175 8.3825 148855 600000
floor 0.9653 0.8539 8.9062 684996 ) : : s
0 stairs 4 12018 22600
doorwindow 0.1336 0.1415 0.1374 23841 400000
wall 8.8338 8.8992 8.8653 697536 ‘ — e
stairs ©.3568  0.4853  0.4112 26573 vautt : fm rooncn
vault 8.9846 8.9446 8.9242 292614
roof 0.9545  B.9876  0.9708 1714654 roof = a2
0
accuracy 8.8958 3665928
macro avg 8.6575 8.6277 @.6344 3665920
weighted avg 8.8926 8.8958 8.8920 3665920
arc 00121 00722 0.0234 0435 0.0000 | 05376 | 0.0569
Mean Jaccard (Mean_IoU)
@.5348087508818643 column XIS 0.1274 0.0036 0.0187 0.0515 0.0014 0.0052 0.0000
-08

Jaccard:

- arc: ©.18522135416666666

- column: 8.6657481595983143

- moldings: ©.23644960889358385 floor JEEE] :).0053 0.0010 00551 0.0421 0.0000 0.0367 0.6
- floor: ©.8284611571418454

- doorwindow: 8.07379218336504603
- wall: ©.762588981227866

- stairs: ©.25884185449880887

- vault: ©.85900894465105458

- roof: 8.943254514434182

moldings -JREE RN 0.0005 0.0303 0.0002 0.0506 0.2843

[LLIAMGLITE 0.0005 0.0000 0.0179 0.0001 0.1415 0.0000 0.0004 0.0013

WWEIE 0.0023 0.0012 0.0378 0.0078 0.0194 0.0169 0.0074 0.0080 0.4

SElsE 00006 0.0151 0.0141 01062 0.0088 0.0003 0.1117

0.2
PEUj& 0.0046 0.0009 0.0106 0.0205 0.0017 0.0140 0.0000 eE=EEIE 0.0031

jela}@ 0.0000 0.0000 0.0057 0.0022 0.0007 0.0034 0.0000

0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EEFloor HMRoof WMColumn [l Moldings Vault HEEArch WM Stair Window/Door

151



TEST: B_SMG_2

Overall Accuracy: 0.8719

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y z f1 2 3 {4 £5 f6

Scaler: 1

METRICS and CONFUSION MATRIX

eval mean loss: ©.625519
eval accuracy: 8.871936

Accuracy:
@.8719355293777995
report:
precision
arc 8.2333
column 9.9706
moldings ©.5682
floor 8.9635
door-windouw 8.1884
wall 9.8321
stairs 9.5257
vault 9.6644
roof 8.9795
accuracy
macro avg 0.6486
weighted avg 8.8891

Mean Jaccard (Mean_IoU):
9.5479784455194734

Jaccard:

- arc: ©.0991173392784821

recall

8.147@
8.8176
8.5693
8.8831
8.1778
8.8635
8.7115
8.9841
8.9052

8.6732
8.8719

- column: ©.7978216473791695
- moldings: 8.39738214444581155

- floor: ©.8545295378819163

- door-window: @.86857704273784182

- wall: ©8.7353708876815579

- stairs: ©.4333223489092467

- vault: 9.6572976765056248
- roof: ©.8883873848556892

VISUAL INSPECTION

fl-score

8.1804
©.8875
8.5688
8.9216
8.1284
8.8475
0.6046
8.7932
8.94089

08.8719
8.6525
8.8766

support

29642
28671
147491
684201
23549
696920
46282
293250
1787802

3657728
3657728
3657728

Confusion Matrix

column 23440

moldings 5 83974 265
floor S8 604231 156
door-window 68 4 18660
wall -] 4 601779
stairs
vault 6 3 689 120 288578

roof

0.1470 0.0020 0.0253 0.0107 0.0000 0.0376 0.0002 0.0751

column .0109 0.0339 0.0534 0.0000 .0325 0.0052 0.0466 0.0000
moldings -JReidsvy .0 0.0018 0.0130 0.2457 0.0012 0.0298 0.13'

hifele]l@ 0.0093 0.0002 0.0010 0.0002 00651 0.0301 0.0026 0.0084

L[t ] AMIRT IR 0.0000 0.0000 0.0290 0.0002 0.1778 0.0001 0.0000 0.0006

IWEIE 0.0012 0.0006 0.0516 0.0113 .0492 0.0122 0.0057 0.0047

BElefE 0.0000 0.0000 0.0007 0.2129 0.0001 0.0748 - 0.0000 0.0000
VEOllE 0.0026 0.0003 0.0023 0.0007 0.0001 0.006 0.0004 NUEEENE 0.0025

(LI 0.0034 00000 0.0141 0.0017 0.0007 0.0085 0.0000 0.0665

- 1400000

- 1200000

| 1000000

800000

600000

400000

200000

-0.8

0.6

0.4

0.2

0.0

Ground truth

Wall M Floor

Il Roof

I Column

Predicted

Il Moldings Vault HEMArch WM Stair Window/Door
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TEST: B_SMG _3 Overall Accuracy: 0.9144

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 2

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 313.865690 arc 6 3 606 - 1600000
eval accuracy: 0.914474
column 26688 500 4 ] - 1400000
Accuracy:
6.9144742309980463 moldings - 49 3 0 EEE = - 1200000
report: floor 438 | 617947 22830 ]
precision recall fl-score support 1000000
door-window
arc 8.5318 8.2578 8.3472 29334 800000
column @.8497 8.9250 .8858 28851 . : ‘
moldings ©.6502  ©.5950  ©9.6219 147123 vl - - - 500000
floor @.9566 8.9030 8.9290 684357
door-window 8.1355 8.1956 8.1601 23732 stairs 100000
wall @.8797 8.8551 8.8672 697062
stairs 8.4661 8.7101 0.5628 46149 vault ; ; B
vault 8.8909 6.9688 9.9282 293016 200000
roof @.9753 8.9880 8.9816 1708104 roof e 24
0
accuracy 0.9145 3657728 ¢ & N A
macro avg 9.7040 8.7110 8.6982 3657728 < < éf
weighted avg @.9173 6.9145 8.9148 3657728 .
Confusion Matrix, Normalized
arc 0.0122 0.0201 0.0057 0.0003 0.0062 0.0000 0.0207
Mean Jaccard (Mean_IoU):
©.599760445639908 column -JEIrZE 00173 00181 00000 00153 00065 00083 0.0021

Jaccard:

- arc: ©9.21008613503751042
column: ©.7949955317247542
moldings: ©.4512643926643093 [iLTI® 0.0000 00010 0.0006 0.0009 00320 00334 00000 0.0291
floor: ©.8673999491867779
door-window: ©.88702742216648738 LIENE IR 0.0010 00011 00334 00001 0.1956 0.0036 0.0007 0.0046
wall: 8.7655981874843895
stairs: B@.3915666969363858
vault: ©.8660203001394223

roof: ©.9638853954992957 .
SElcE 0.0000 0.0010 0.0005 0.0003 0.0296 0000 0.0006

FUi 0.0019 0.0003 0.0028 0.0146 0.0002 0.0038 0.0000 [NeElLEE 0.0075

[f*lJf 0.0002 0.0000 0.0043 0.0016 0.0005 0.0047 0.0000 0.0005

moldings USRIV 0.0229 0.2062 0.0011 0.0527 0.1060

wall .0052 0.0047 0.0525 0.0118 0.0354 0.0205 0.0087 0.0062

VISUAL INSPECTION

Ground truth Predicted
Wall EEFloor HMRoof WMColumn Ml Moldings Vault B Arch WM Stair Window/Door
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TEST: B_SMG _4 Overall Accuracy: 0.9157

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 {3 f4 5 6
Scaler: 2

No Z normalisation | Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

- 1600000
eval mean loss: 287.740481
eval accuracy: 8.915795
column E ] 3 - 1400000
Accuracy:
8.9157952696318589 moldings 4 100240 109 1569 25800 3 - 1200000
repo rt: floor 6 612263 B 30310 2 1000000
precision recall fl-score support g
E doorwindow 800000
arc 9.60849 9.4203 9.4960 29689
column ©.8539 0.8948 @.8739 28696 wall 15729 | 610622
moldings 9.6198 8.6813 9.6491 147128 600000
floor 8.9591 9.8952  8.9260 683958 stairs 10217
doorwindow 9.0951 8.9824 9.9883 23482 400000
wall ©.8619  ©.8762  ©.8698 696877 vault . , , -
stairs 8.4455 0.6676 8.5344 46382 200000
vault 9.9119 9.9843 9.9468 292481 roof
roof 9.9851 8.9758 9.9804 1789935 0
& & & S & SN & e o
accuracy ©.9158 3657728 O A R S
macro avg 8.7e41 8.7198 8.7871 3657728 < -
weighted avg 9.9195 8.9158 0.9168 3657728 Confusion Matrix, Normalized
arc 00144 00685 00000 00002 00082 0.0000 04875 0.0010
Mean Jaccard (Mean_IoU):
@.6097946377955138 column 00612 0.0074 00001 00218 0.0041 00064 0.0000 | os
Jaccard: moldings R EERIED 0.0007 00107 01754 0.0007 0.0488 0.0645
- arc: ©.32976558577129417
- column: 8.7759678442987656 fl 0.0001 00011 00015 [EVCEEPE 0.0004 00443 00369 0.0002 0.0201 —
- moldings: ©.48047472283869786 o T : - e ot 0000 O 06
- floor: ©.8622803158759594 !
_ doorwindow: ©.P4618689581095598 PR R 0050 00000 0.0290 0.0000 00824 0.0000 0.0085 0.0070
5
- wall: ©.7683718050675982 -
- stairs: 0.3646469999411176 "I 0.0054 0.0034 0.0597 0.0089 0.0226 00184 0.0029 0.0024 0.4
- vault: ©.8989068985547976
- roof: ©.9615506808084944 ESICE 0.0000 00001 00005 02203 00002 0.1081 - 0.0000 0.0033

0.2
UCINIE 0.0051 0.0007 00029 0.0037 00001 00029 0.0000 EEEEREN 0.0002

el 0.0002 0.0001 0.0078 0.0049 0.0005 0.0085 0.0001 0.0021
0.0

VISUAL INSPECTION

Ground truth Predicted
Wall EEFloor HlRoof MEColumn MMoldings Vault HEMArch WM Stair Window/Door
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Random Forest trained with multiple scenes
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TEST: RF_1 Overall Accuracy: 0.6630

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: -

Impurity: Gini

N. of trees: 200

METRICS

MAX score_test: 9.6630026127155574

precision recall fl-score support

5] 9.18 9.02 9.04 478397

1 9.62 9.39 0.48 427187

2 9.22 2.55 9.32 1112471

3 a.69 8.95 8.80 1147659

4 a.02 0.008 a.e1 484558

5 a.78 e.77 a.77 6457975

6 a.98 8.33 8.49 768890

7 a.85 9.48 8.62 2233582

8 0.74 9.87 .80 2499947
accuracy 8.66 15618578
macro avg 8.56 9.49 9.48 15618578
weighted avg 8.78 9.66 8.66 15618578

Iperparametri: [True, 'gini', 2088, None]

VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall EEFloor HMRoof WMColumn [l Moldings Vault HEEArch B Stair Window/Door
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TEST: RF_2 Overall Accuracy: 0.6782

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: -

Impurity: Entropy

N. of trees: 200

METRICS

MAX score_test: ©.678217936581208

precision recall fl-score support

a 9.20 9.082 9.04 A78397

1 9.60 9.31 9.41 427107

2 9.24 9.60 8.34 1112471

3 9.68 9.93 8.78 1147659

4 9.93 2.91 9.91 484550

5 B.78 8.75 8.76 6457975

6 9.87 9.32 9.47 768890

7 e.87 8.64 e.74 2233582

8 9.81 8.87 9.84 2499947
accuracy 8.68 15618578
macro avg 9.56 9.50 9.49 15618578
weighted avg 9.71 9.68 8.67 15618578

Iperparametri: [True, 'entropy', 208, None]

VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall EEFloor HMRoof WMColumn [l Moldings Vault HEEArch WM Stair Window/Door
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TEST: RF_3 Overall Accuracy: 0.3665

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: 1

Impurity: Gini

N. of trees: 150

METRICS

MAX score_test: ©.36652255925437227

precision recall fl-score support

5] 8.19 0.e9 0.08 478397

1 0.87 0.89 0.88 427107

2 0.82 0.e8 0.0 1112471

3 .21 .94 8.35 1147659

4 8.85 .51 e.e9 484550

5 0.89 .57 0.69 6457975

6 0.00 0.809 0.00 768890

7 0.85 .31 0.46 2233582

8 0.00 0.e0 0.00 2459947
accuracy 8.37 15618578
macro avg 8.25 8.27 8.19 15618578
weighted avg 8.51 8.37 8.38 15618578

Iperparametri: [True, 'gini', 158, None]

VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall EHEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: RF_4 Overall Accuracy: 0.3966

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: 1

Impurity: Entropy

N. of trees: 150

METRICS

MAX score_test: ©.39663784390302526

precision recall fl-score support

2] .00 0.00 8.00 AT78397

1 8.27 B.63 8.38 427187

2 08.80 9.00 8.00 1112471

3 9.21 9.98 8.35 1147659

4 8.85 0.47 8.89 484550

5 9.94 2.61 a.74 6457975

6 .00 0.00 8.00 768890

7 8.85 9.28 8.43 2233582

8 08.80 9.00 8.00 2499947
accuracy 9.40 15618578
macro avg 9.26 2.33 @.22 15618578
weighted avg 8.53 9.40 8.41 15618578

Iperparametri: [True, 'entropy', 158, MNone]

VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall EHEFloor HMRoof WMColumn [l Moldings Vault B Arch WM Stair Window/Door
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TEST: RF_S Overall Accuracy: 0.1760

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: 2

Impurity: Gini

N. of trees: 150

METRICS

MAX score_test: ©.17680820960146384

precision recall fl-score support

a 8.e8 8.e8 8.e8 478397

1 @.08 8.00 8.00 427107

2 8.08 8.08 8.08 1112471

3 8.26 8.98 a.42 1147659

4 a.e5 8.92 8.e9 484558

5 8.81 8.08 8.08 6457975

6 8.e8 8.e8 8.e8 7688980

7 a.79 a.53 a.63 2233582

8 8.11 8.08 8.08 2499947
accuracy 9.18 15618578
macro avg 9.23 9.27 9.13 15618578
weighted avg 2.49 2.18 2.12 15618573

Iperparametri: [True, 'gini', 158, MNone]

VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall EHEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: RF_6 Overall Accuracy: 0.1840

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: 2

Impurity: Entropy

N. of trees: 150

METRICS

MAX score_test: ©.1840699940778931

precision recall fl-score support

5] 9.00 8.00 .00 478397

1 9.00 8.00 .00 427187

2 9.00 8.00 .00 1112471

3 8.27 8.98 8.42 1147659

4 8.85 8.93 9.89 484558

5 8.85 9.00 0.00 6457975

6 9.00 9.00 9.00 768890

7 9.80 9.58 9.68 2233582

8 8.03 8.00 .00 2499947
accuracy 8.18 15618578
macro avg 8.22 9.28 8.13 15618578
weighted avg 8.49 8.18 8.13 15618578

Iperparametri: [True, 'entropy', 158, None]

VISUAL INSPECTION

Ground truth Predicted

Ground truth Predicted

Wall EEFloor HMRoof WMColumn [l Moldings Vault B Arch WM Stair Window/Door

161



DGCNN used as Feature extractor for the Random Forest
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TEST: FE_pieces_1

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: -
Impurity: Entropy
N. of trees: 200

Overall Accuracy: 0.6912

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
e 8.06 0.28 8.10 41684
1 9.60 8.69 9.64 19660
2 e.21 8.25 .23 171283
3 e.89 8.73 6.80 212136
4 .13 0.00 .01 6162
5 0.96 8.35 .51 622917
6 8.71 0.89 8.79 152094
7 .71 0.80 8.75 359297
8 0.80 8.96 .87 847871
accuracy 9.69 2433024
macro avg 8.56 8.55 8.52 2433024
weighted avg 0.77 .69 8.69 2433024

- 9.6915015811011904

- 9.6912714383417509

TEST: FE_pieces_2

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: -
Impurity: Gini
N. of trees: 150

Overall Accuracy: 0.6904

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
(=] 9.06 8.27 8.10 41684
1 0.60 0.66 .63 196608
2 0.21 0.24 0.22 171203
3 0.87 .72 .79 212136
4 0.13 e.01 e.01 6162
5 .96 8.36 .52 622917
6 8.71 0.89 08.79 152094
7 8.71 8.79 8.75 359297
8 .79 8.97 0.87 847871
accuracy 8.69 2433024
macro awvg 8.56 8.54 8.52 2433024
weighted avg 8.77 .69 .69 2433024

- 9.86939104352678571

- ©.6994535261468855
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TEST: FE_pieces_3 Overall Accuracy: 0.6833

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: 1

Impurity: Entropy

N. of trees: 200

METRICS
precision recall fl-score support
a 8.85 8.18 8.08 41684
1 8.69 8.59 8.64 19668
2 8.15 8.11 8.13 171283
3 8.86 8.65 a.74 212136
4 a.16 8.08 ©.08 6162
5 8.94 8.34 8.49 622917
&6 a.76 a.86 ©.80 152894
7 8.53 8.88 8.66 359297
8 a.82 8.95 ©.88 847871
accuracy 9.67 2433024
macro avg 8.55 8.51 8.49 2433824
weighted avg 8.74 .67 8.66 2433824

- 0.6934000651041666 - ©.6739062171191077

TEST: FE_pieces_4 Overall Accuracy: 0.6739

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
Scaler: 1

Impurity: Gini

N. of trees: 150

METRICS
precision recall fl-score support
=] 9.85 9.18 0.08 41684
1 8.71 8.55 8.62 19660
2 8.18 8.12 8.15 171283
3 8.87 8.69 8.77 212136
4 9.14 9.00 9.91 6le2
5 0.94 8.35 8.51 622917
6 8.75 9.86 .80 152094
7 9.51 9.90 8.65 359297
8 8.85 8.95 8.89 847871
accuracy 8.68 24330824
macro avg 8.56 8.51 8.50 2433024
weighted avg 8.75 .68 .67 2433024

- ©.8996012369791667 - ©.6833072752262206
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TEST: FE_pieces_5

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: 2
Impurity: Entropy
N. of trees: 150

Overall Accuracy: 0.6947

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
(5] 9.06 8.25 8.89 41684
1 9.57 8.71 8.63 19660
2 e.17 a.11 a.13 171283
3 B.72 8.84 8.78 212136
4 9.12 .00 9.01 6162
5 0.96 a.37 8.53 622917
6 B.70 8.86 8.77 152094
7 9.64 8.83 8.72 359297
8 9.83 9.96 8.89 847871
accuracy 8.69 2433024
macro avg 9.53 8.55 9.51 2433024
weighted avg B8.75 8.69 0.68 24330924

- ©.7069638206845238 - ©.6947547578651094

TEST: FE_pieces_6

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: 2
Impurity: Gini
N. of trees: 150

Overall Accuracy: 0.6968

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
] 08.86 8.25 8.10 41684
1 8.63 8.74 8.68 19660
2 8.22 8.14 8.17 171283
3 8.67 8.86 8.75 212136
4 08.86 8.81 8.01 6162
5 8.95 8.36 8.52 5622917
6 8.69 8.87 8.77 152094
7 8.66 8.82 8.73 359297
8 8.83 8.96 8.89 847871
accuracy 8.70 2433024
macro avg 8.53 8.56 8.51 2433024
weighted avg .75 .70 0.68 2433024

- ©.7022809709821428 - ©.696847626657197
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TEST: FE_slice_1

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: -
Impurity: Entropy
N. of trees: 100

Overall Accuracy: 0.8152

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
Q 9.39 9.21 a.27 30141
1 0.96 0.18 0.31 18696
2 8.76 8.53 0.63 88458
3 8.39 8.99 8.56 113972
4 8.50 8.27 8.35 22412
5 8.82 8.79 9.81 398189
6 0.68 8.84 0.88 149711
7 8.86 8.94 8.90 238315
8 8.95 8.97 9.96 938842
accuracy 9.82 1990656
macro avg 8.70 8.55 8.54 1990656
weighted avg .84 .82 8.79 1998656

- ©.678276134672619 - ©.8152257346322016

TEST: FE_slice 2

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: -
Impurity: Gini
N. of trees: 200

Overall Accuracy: 0.8130

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
<] 9.40 9.21 9.28 30141
1 8.96 8.14 8.24 18696
2 a.76 8.51 a.61 88458
3 a.39 8.99 8.56 1135872
4 8.47 8.24 8.32 22412
5 a.81 .80 8.81 3981e9
B a.67 8.04 8.a7 149711
7 9.86 8.%4 9.90 238315
8 8.94 8.97 8.95 938842
accuracy 9.81 1998656
macro avg 9.70 8.54 8.53 1990656
weighted avg .83 8.81 8.79 1996656

- 0.6675304594454048 - ©.8130736802340535
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TEST: FE_slice_3

Overall Accuracy: 0.8063

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

Scaler: 1
Impurity: Entropy
N. of trees: 200

METRICS
precision recall fl-score support
%] 9.21 8.27 8.24 38141
1 8.97 9.06 9.11 18696
2 9.67 9.55 9.60 88458
3 9.41 9.97 8.58 113972
4 9.43 9.30 8.36 22412
5 8.78 9.82 .80 398189
] 9.79 9.13 9.22 149711
7 8.83 9.94 8.88 238315
8 8.98 9.93 8.95 938842
accuracy 9.81 1990656
macro avg a.67 8.55 8.53 1998656
weighted avg 8.84 B.81 8.79 1998656

- ©.624336170014881 - ©.8063261557998971

TEST: FE_slice 4

Overall Accuracy: 0.8063

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

Scaler: -
Impurity: Gini
N. of trees: 200

METRICS
precision recall fl-score support
a a.22 8.28 9.24 308141
1 8.96 8.a7 8.13 18696
2 9.66 0.54 9.59 88458
3 0.41 8.97 8.58 113972
4 9.41 0.28 8.33 22412
5 0.78 8.81 8.79 398109
6 8.76 8.12 9.21 149711
7 a.83 8.94 ©.88 230315
8 0.98 8.93 8.95 938842
accuracy 8.81 1998656
macro avg 8.67 8.55 8.52 15990656
weighted avg .84 e.81 8.79 1998656

- ©.6271949404761905 - ©.8063703623328189
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TEST: FE_slice_5

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: 2
Impurity: Entropy
N. of trees: 200

Overall Accuracy: 0.8098

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
e 0.25 0.24 0.24 30141
1 0.94 0.22 0.36 18696
2 0.70 0.53 0.60 88458
3 0.38 0.98 8.55 113972
4 0.39 0.37 0.38 22412
5 0.84 .77 0.80 398169
6 8.71 0.e9 8.15 149711
7 0.82 0.96 0.88 230315
8 0.97 0.95 8.96 938842
accuracy 8.81 1998656
macro avg 8.67 8.57 8.55 1998656
weighted avg .84 8.81 6.886 1998656

- B.6628580729166667 - ©.8098054108796297

TEST: FE_slice 6

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

Scaler: 2
Impurity: Gini
N. of trees: 200

Overall Accuracy: 0.8089

"stair":6 - "vault":7 - "roof":8

METRICS
precision recall fl-score support
0 0.25 0.24 0.25 30141
1 6.94 0.21 0.35 18696
2 0.78 0.51 0.59 88458
3 0.38 0.98 0.55 113972
4 8.39 8.35 0.37 22412
5 0.84 .77 0.80 398109
6 0.71 0.8 0.14 149711
7 0.82 0.9 0.88 238315
8 0.97 0.95 0.96 938842
accuracy 8.81 1998656
macro avg 8.67 8.56 8.54 1990656
weighted avg 6.84 .81 8.79 1998656

- ©.6614966982886985

- ©.8089810595100309
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Fine tuning
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TEST: FT_pieces_1 Overall Accuracy: 0.6680
Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 2

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 1.644528 arc 700000
eval accuracy: 9.668082 [
column 16329 601
Accuracy: - 600000
0.6680821890782829 moldings
- 500000
report: floor 28 4 171671 2 23149
precision recall fl-score support
H 400000
, doorwindow
arc 8.8584 0.4364 9.1830 41684 3
ijljum" g i;i; g g;gg g ;g;g 1;32:2 WEIR 160048 8972 14780 193612 42148 87746 29494 300000
moldings . N .
floor 8.8229 0.8092 ©.8160 212136 : S
doorwindow 6.0101  0.0287  0.0150 6162 stairs i j 5 ‘ 200000
wall 08.9288 0.3108 0.4658 622917 .
stairs 8.6530 8.8217 8.7277 152094 vanit | R e 190000
vault B.6784 8.7949 B.7274 359297
roof ©.8668 8.9131 9.8893 847871 roof Zi=ug e 11678 EREE
0
S N g L
accuracy 0.65681 2433024 & S @é’f’ & \(\oﬂ“ & W & ¢
macro avg 08.5442 8.5759 8.5228 2433024 © <&° &
weighted avg B8.7766 0.6681 8.6786 2433024 Confusion Matrix, Normalized
arc 00075 00552 00000 00151 00228 00000 02365 0.2266
Mean Jaccard (Mean_TolU): -08
8.41016691435293873 eOTONE 01292 MOEEWGN 00306 00000 00003 00002 00001 00077 0.0007
Jaccard: moldings -JPEEERETLLES 0.0007 00137 00256 00013 0.1339
- arc: 0.85429769704929777 o6
- column: 8.5473182061337356 - : - e - L - :
A LPLIE 0.0029 00013 00021 QUELEFE 00046 00099 01091 00233 00375
- moldings: ©.14523618045524893 .
- floor: @.6892258649908834 H
- doorwindow: ©.8087555862318593137 E [elele ]Il 0.1037 0.0000 0.1295 0.0063 0.0287 0.1048 0.0946 0.0002
- wall: 9.30358223652231725 : 0.4
- stairs: @.5719856111156877 wall 0.0144 0.1178 00237 00205 03108 0.0677 0.1409
- vault: ©.571568660805594
- roof: ©.8807487897758185 EEeR 00205 00004 00200 00900 00004 0.0240
0.2
VEM[® 0.1418 00010 00107 00021 0.0007 0.0062 0.0003 0.0423
roof i) 0.0001 00294 00089 00003 00010 00002 0.0138
0.0

VISUAL INSPECTION (the missing parts are those used for training)

i

Ground truth Predicted
Wall EHEFloor HlRoof MEColumn ElMoldings Vault HEEArch M Stair Window/Door
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TEST: FT_pieces_2 Overall Accuracy: 0.7067

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 2

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

-800000
eval mean loss: 1232.613546 are
eval accuracy: ©.706747 - 700000
column
Accuracy: | 600000
0.7067468302819865 moldings : 78330
report: floor -JES 4 200236 7 68 500000
precision recall fl-score support
E doorwindow 400000
arc 0.08@2 9.1814 8.1112 41684 :
column 8.4682 8.7694 8.5821 19668 wall 114869 50983 224097 64036 41119 300000
moldings 8.2449 8.2815 8.2619 171283
floor ©.6785  ©.9439  ©.7895 212136 wtairs . o
doorwindow 0.60683 0.60610 8.6885 6162 200000
wall 8.9319 8.3598 8.5191 622917 vault - i
stairs 8.6829 8.7614 8.6730 152894 . - 100000
vault 8.7687 8.8379 8.7974 359297 . -
roof ©.8340  ©.9523  0.8892 847871 roof : : 10057
0
¢ <& o o & N & N 5
accuracy 9.7067 2433024 L A R
macro avg 9.5113 9.5654 9.5138 2433024 MR &
weighted avg 0.7688 8.7867 0.6965 2433024 Confusion Matrix, Normalized
PR 01814 0.0380 0.0487 00000 0.0000 00200 00132
Mean Jaccard (Mean_TolU):
9.3993250845656425 [SNULE 00080 MERLEEM 0.0560 0.0005 0.0000 0.1481 00029 00033 00119 -08
Jaccard: U CR 01071 00068 02815 00070 0.0001 00440 00014 0.0945
- arc: 0.85890803426684527
- cg}:rf'" - @ glfgggggiiz;;?j; [ieI® 0.0002 0.0046 0.0018 0.0000 00032 00361 00017 0.0083 06
- mo ings: - N
- floor: ©.6521877911829177 g
- doorwindow: ©.P0024778030146603347 E doorwindow -JEeieE] X [R:DEEN 0.0477 0.0010 0.1120 0.0000 0.0002 0.0271
5
- wall: 8.358539346652234 - 04
- stairs: @.5871875726522676 "=IIE 0.0793 00185 0.1844 0.0818 0.0289 0.1028 0.0785 0.0660 !
- vault: 8.6631239963963884
- roof: @.8085518423807751 EeICE 00059 00006 00166 01964 00000 0.0050 00134 0.0008

0.2
vault 00039 00235 00173 0.0000 O 0.0000 EVEEYEN 0.0752

[l 0.0056 0.0005 0.0168 0.0074 0.0000 0.0011 0.0044 00119

0.0
& o &
2 \\)6‘ < b\(@ o & &
< ) &
& S

VISUAL INSPECTION (the missing parts are those used for training)

Ground truth Predicted
Wall EHlFloor HMRoof WMColumn [l Moldings Vault HEEArch WM Stair Window/Door
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TEST: FT_pieces_3 Overall Accuracy: 0.7145

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 2

Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 1196.366017 are | 00000
eval accuracy: 8.714589
column
Accuracy: - 600000
9.7145889230850169 moldings
report: floor -JE 6 175729 973 15539 500000
precision recall f1-score support
E doorwindow 400000
arc 9.0995 9.2836 9.1473 41593
column 8.4879 2.8906 8.6384 19512 IR 45407 12931 165103 26113 233947 38064 300000
moldings 9.2453 9.4199 9.3897 171443
floor ©.7904  ©.8304  ©.8099 211618 - G s
doorwindow 9.9230 2.8046 0.0876 56153 200000
wall 9.9479 9.3752 8.5376 623504 vault oy
stairs ©.7148  ©.8309  ©.7684 151867 100000
vault 9.6900 9.89038 0.77786 359583 ] e o / . .
roof ©.8937  ©.9216  ©.9074 847831 oo : =
. 0
& & & & & » & N &
accuracy 0.7146 2433024 @ c,°\°(° O\Sé" SHEFCIE S
macro avg 9.5436 9.6853 0.54409 2433024 & .0
weighted avg 9.7926 2.7146 0.7167 2433024 Confusion Matrix, Normalized
arc 00312 01355 00000 0.0000 00194 0.0005 0.1036
Mean Jaccard (Mean_Iol): -0.8
0.4295123713895294 [SNuGE 0.0471 WUEENCE 00214 00002 0.0003 0.0340 00000 0.0005 0.0060
Jaccard: moldings RS ELSEIY 00001 00001 00366 00000 02076 0.2204
- arc: ©.87949877381353534 o6
COl""T'n: 0.4609317880734702 floor 48 0.0108 LEELEM 00006 00046 00539 00202 00734 !
- moldings: ©.18320461189768846 R
- floor: ©.680@5345787733036 H
- doorwindow: ©.8038131553860819827 E LTl sl 0.0206 0.0023 0.1487 0.0037 0.0046 0.1328 0.0208 0.0008
- wall: 8.36763252304902485 : 04
- stairs: 8.6239658591343135 WEIE 0.0728 0.0207 0.0419 0.0016 0.0610 0.1199 0.0419
- vault: 0.6361633570923423
roof: ©.83084886033647816 Lo o _ = 2 = - S ,
ESICE 00046 00002 00234 01222 00000 00111 UCEGEM 0.0076 0.0000

0.2
WEU|l@ 0.0567 0.0032 0.0266 0.0038 0.0000 0.0044 0.0007 EEEELEN 0.0138

[*ljf 0.0230 00003 0.0417 0.0006 0.0000 0.0000 0.0006 0.0122

0.0

VISUAL INSPECTION (the missing parts are those used for training)

Ground truth Predicted
Wall EEFloor HERoof WMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: FT _slice_1 Overall Accuracy: 0.8395

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Scaler: 2

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 8.734454 arc
eval accuracy: ©.839524
column - 800000
Accuracy:
0.8395242573362469 moldings 10348
report: floor 111909 600000
precision recall fl1-score support
H
E doorwindow
arc 8.5831 8.2270 @.3129 30141 >
column 8.8346 8.7334 @.7807 18696 2 400000
. wall 312384 26114
moldings 8.7862 8.5335 @.6078 88458
floor 8.4833 8.9819 @.6478 113972 . -
doorwindow 9.6924  0.5462  ©.6107 22412 Aensl : -
wall 8.8721 8.7847 @.8261 398109 200000
stairs 8.89a7 @.9677 @.1258 149711 vault 223408
vault .8650 @.9700 @.9145 238315
roof 8.9180 8.9942 @.9546 938842 roof 933383
0
< o & & N @ < 3
accuracy 8.8395 1990656 5 & * 5\‘9 & & & a;@\‘ 4,§ &
macro avg 8.7517 8.6487 @.6423 1990656 & & °¢\‘\
weighted avg 8.8567 8.8395 @.8137 1990656 -
Confusion Matrix, Normalized
02270 00190 00505 0.0000 0.0057 0.0000 0.0570
Mean Jaccard (Mean_IoU):
8.523038327430704 column JREER - 0.0050 0.0000 0.0000 0.0000 00127 0.0078
-08
Jaccard:
_ arc: ©.18544715447154472 moldings ST EEEEY 00000 0.0012 01170 00000 00966 0.2351
- column: ©.6482828584664238
- moldings: 0.43662401820654434 fl 0.0000 00000 00000 EEESEM 0.0002 00071 00019 00002 0.0086
- floor: ©.47984609431183864 cer T = = : B e ma o 06
- doorwindow: @.43953321364452425 g
- wall: ©.7@36816781899637 G SR 00024 0.0009 00408 0.0161 03497 00026 00154 0.0258
- stairs: ©.067899911231236 2
- vault: ©.8425117566533041 , : - : - , , o o4
 roof: @.913119961780957 EIE 0.0035 00044 00335 00747 0.0115 WGNEEVM 00024 00197 0.0656 -
EEIER 0.0001  0.0000 0.0050 0.0036 01108 0.0677 0.0109 0.2194
02
PTI® 0.0169 00007 0.0023 0.0005 0.0000 00088 0.0000 [UEFELM 0.0007
& 0.0001 00000 0.0027 00023 0.0000 00007 0.0000 0.0000
i 0.0
< & & S & & & & S
2 @\‘)& c\t’\o o8 & & & & &

VISUAL INSPECTION (the missing slice was used for training)

Ground truth

Wall EEFloor HMRoof WMColumn [l Moldings Vault
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Predicted

Il Arch I Stair Window/Door



TEST: FT _slice 2

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Scaler: 2

METRICS and CONFUSION MATRIX

Focal loss

Overall Accuracy: 0.8365

"stair":6 - "vault":7 - "roof":8

Confusion Matrix

eval mean loss: 1040.984327 arc
eval accuracy: ©.836501 800000
column
Accuracy:
9.836508630947788 moldings 34804 16984
- 600000
report: floor 113076
precision recall fl-score support |
H
E doorwindow
arc 8.4864 2.1640 @.2453 30141 >
: 400000
CO]:umn 8.9108 @.7248 @.8072 18696 wall . .
moldings 8.8646 @.3935 @.5408 88458
floor 8.4621 @.9921 @.6385 113972 . o -
doorwindow 9.9019  ©.5244  ©.6632 22412 stairs - - ”
wall 8.8282 @.8362 @.8322 398109 200000
stairs 9.9175 8.9318 8.0615 149711 vault 2
vault 8.7883 8.9867 8.8714 238315
roof 8.9514 9.9822 B.9666 938842 roof 922161
. 0
S K
accuracy 8.8365 19908656 & & b\@" & Qbo*‘ & é,,g\@ &S
macro avg 8.7893 9.6262 @.6243 1990656 & & & >
weighted avg @.8646  ©.8365  ©.8066 1990656 Confusion Matrix, Normalized
BItl 01640 0.0024 00016 0.0000 00005 01355 0.0000 0.0008
Mean Jaccard (Mean_TolU):
©.5185985313458619 column KAt - 00007 0.0006 00000 02350 00000 0.0116 0.0003
-08
Jaccard: moldings -SRISEERETEES 0.0000 00037 01920 00000 03189 00707
- arc: ©8.13981505847934165
- column: ©.6767217699645408
- moldings: @.37062199836097964 [ 0.0000 0.0000 00000 JOCCPSM 0.0000 0.0063 00009 0.0006 0.0000 06
floor: ©.4604184141306384 g
doorwindow: ©.49687429295061206 S O EYE 0.0031 0.0011 0.0197 0.0131 0.0031 0.0295 0.0122
wall: ©.7125632249599192 :
stairs: 0.03171061483025729 CUE 00034 00024 00026 00007 00266 0.0430 04
vault: ©.772143296443413
roof: ©.935318119993955 . . . . - :
ECIeE 0.0000 0.0000 0.0000 00003 02001 00318 00150 0.1564
02
vault JRLEE] 00001 00001 0.0000 0.0081 0.0000 0.0001
[ 00004 0.0001 0.0095 0.0000 0.0024 0.0000
0.0

Predicted
I Stair

Ground truth

Wall M Floor HMRoof MMColumn Wl Moldings

174

Vault Il Arch Window/Door



TEST: FT_slice_3 Overall Accuracy: 0.8109

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 2

Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

Accuracy: arc
8.8109236352237654 _ 800000
column
report:
precision recall fl-score support moldings 8 35970 5 21208
- 600000
arc 0.4920 8.3154 8.3535 29866 floor
column 0.8783 8.5214 8.6544 186686
. H
moldings 9.8240 9.4888 6.5464 87999 E doorwindow
floor 8.3291 8.9937 8.4944 114853 3
f B 400000
door‘w1ndiT g:%gg g?;i? g?gg; 3;;:;; wall 1016 72904 7241 291361 3185
wa . . .
stairs 0.5623 8.0310 0.0588 158372 T
vault ©.8658  ©.9486  ©.9053 230192 stairs
roof 8.9637 8.9786 8.9711 938597 200000
vault 4 32 6 218357
accuracy 8.8109 1998656
macro avg 8.70918 8.6116 8.5973 19908656 roof J ey S 018552
weighted avg 0.8483 9.8109 8.7970 1990656 . n N " N o
<
4 o\o@(‘ \5\0‘57 & & & & &
Mean Jaccard (Mean_IoU): Confusion Matrix, Normalized
0.47690901486342796 El i : 5 -
arc 0.0056 0.0074 0.0003 00027 0.1477 0.0060 0.0356
Jaccard:
- arc: B.2146861753842527 column X 0.0062 0.0063 0.0000 0.0000 0.0037 0.0013
R -0.8
- column: ©.4863157894736842
- moldings: ©8.375940635451505 moldings SRRl 0.0008 0.0029 01846 00000 01313 02410
- floor: ©.3283700149502014
- doorwindow: ©.424704837701845 [l 0.0002 0.0000 0.0000 0.0003 00012 0.0010 0.0001 0.0035 06
- wall: ©.6610377912846587 R
3
- stairs: 0.830279024162180763 E d d 00126 00003 00125 0.0217 0.0020 0.0108 0017
, doorwindow .0126 .0003 .0125 .0 .0020 .0 .0175
- vault: ©.8269938440365715 5
- roof: 8.9438529214113527 °
IR 0.0068 0.0025 0.0121 0.1829 0.0182 0 0.0161 0.0223 04

FClER 0.0001  0.0000 0.0000 0.0006 0.0137 0.0310 0.0062 0.0166

0.2
YEUIE 0.0318 0.0002 0.0006 0.0055 0.0012 0.0115 0.0000 [EEREELEE 0.0005

[l 0.0004 0.0000 0.0023 0.0172 0.0000 0.0011 0.0001 0.0003

0.0

VISUAL INSPECTION (the missing slice was used for training)

Ground truth Predicted
Wall EEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: FT _slice_4 Overall Accuracy: 0.8276

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 2

No Z normalisation | Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 844.314474 EICE 10906 107
eval accuracy: ©.827658 | 00000
column
Accuracy:
0.8276583196694959 moldings
-600000
report: floor - 12175 46
precision recall fl-score support |
E doorwindow
arc 9.3264 9.3606 9.3427 38242
column ©.8889  ©.2843  ©0.4307 18628 el e - o 400000
moldings 9.7996 8.5732 9.6677 88124 . .
floor 9.3942 9.9794 9.5622 114533 N . e
doorwindon ©.5740 0.3464  0.4321 22663 sl o
wall 9.8081 8.7995 9.8038 397869 200000
stairs ©.8410 ©.0865  B8.1568 14974€ vault
vault 9.8938 9.9220 9.9a77 229892
roof 8.9725 8.9775 8.9750 938965 o0 b
0
accuracy a.8277 199865€&
macro avg 9.7220 9.5922 9.5865 1990656
weighted avg 2.8646 9.8277 2.8132 1998656 Confusion Matrix, Normalized
arc 0.0035 00294 00000 00080 01869 0.0001 | 04065 0.0051
Mean Jaccard (Mean_IoU): . . . 7 7 7 .
9.4653595696440933 column -SR] 0.0000 0.0002 0.0000 0.0000 0.0000 0.0036 _08
Jaccard: moldings JRNEELRFS] 0.0000 0.0002 01670 0.0000 01034 0.1105
- arc: 0.20676057486108403
- column: 8.2744618281923715 [ilIE 0.0007 0.0000 0.0000 0.0004 0.0108 0.0054 00002 0.0031 0.6
- moldings: 8.5811887195443811 5
4
- floor: 8.39100879472414786 e R 0.0137 00015 00166 0.0041 05798 00071 00034 0.0273
- doorwindow: @.275580084843974865 H
| vell: 0.6719351300031667 . [ = S
- stairs: 9.
- vault: ©.83094969263580438
. roof: ©.9512694364152114 EEIER 0.0001 00001 0.0006 00013 01586 O, 0.0047 0.0314

0.2
VERl| 0.0623 0.0004 0.0024 0.0010 0.0001 0.0113 0.0000 EEFrLER 0.0005

[(elsjfg 0.0009 0.0000 0.0035 00162 0.0000 0.0018 0.0000 0.0000

0.0

Ground truth Predicted
Wall EEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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TEST: FT_slice_5 Overall Accuracy: 0.8401

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 1

No Z normalisation | Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 679.344561

14375

109

eval accuracy: ©.8401397

- 800000
column
Accuracy:
0.8401974022633745 moldings a5 50859
report - - 600000
P ' P floor 108953
precision recall fl-score support
3
arc 6.3779  ©.3013  ©.3352 30267  y doerwindow
column 8.8261 8.6247 2.7114 18314 - 400000
moldings 2.5480 0.5760 9.5616 88303 wall 1791 | aaeee 36810
floor 8.55680 0.9582 9.6988 113701
doorwindow 8.5985 8.3836 9.4651 22344 stairs 47788 1453 17965
wall 8.7773 ©.8458 2.8101 397993 200000
stairs 8.9367 8.1859 9.19a3 158283 vault BnEal 15
vault 8.8854 8.9412 9.9125 230618
roof 0.9601 9.9736  ©.9668 938833 roof SR
0
accuracy 9.8402 1998656 & & & & S q>\ & N &
S & ‘ ©
macro avg 0.7169  ©.6345  0.6280 1990656 S o @“‘b &£ P N
weighted avg 8.8572 0.8402 9.8197 1998656 -
Confusion Matrix, Normalized
03013 00022 00196 00000 00001 01983 0.0000 0.0036
Mean Jaccard (Mean_IoU):
©.5049577198%06203 column L) - 0.0030 0.0000 0.0000 0.0000 0.0001 0.0000 L os
Jaccard: moldings AUEREIES] 00000 00008 01516 00000 01071 01418
- arc: 9.2013781527452626
- column: ©.5520918785890074 fl 00007 00000 00001 QUCEEPM 00001 0.0344 00062 0.0000 0.6
- moldings: ©.39044219253800094 o T e : e i ’
- floor: ©.53788204139780844 [
_ doorwindow: 0.3029799568736965 AR 0.0053 00007 00310 00009 | 0.3836 | 05597 | 0.0034 00030 00123
- wall: ©.6808179280773432 :
- ctairs: 8.18516718530117139 [SIB 00052 00045 00368 00645 0.0141 0.0007 00064 0.0179 04
- vault: ©.838998314866512
- roof: ©.9356618286867843 ECIeR 0.0007 00000 01146 0.0016 03180 0.1059 0.0097 0.1195
02
IPMIIR 00360 0.0000 00012 00023 00000 0.0191 0.0000 0.0001
N8 00005 00001 00030 00142 00000 0.0025 00000 0.0002
) 0.0
< Ky N & § &
4 R & F O g P S

VISUAL INSPECTION (the missing slice was used for training)

Ground truth

Predicted

Wall EHEFloor HMRoof MEColumn [lMoldings Vault EMArch WM Stair Window/Door
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TEST: FT_slice_6 Overall Accuracy: 0.2355

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Scaler: -

No Z normalisation | Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Confusion Matrix

- 800000
eval mean loss: 14283.009143 arc
eval accuracy: ©.235555
column - 700000
Accuracy:
©.23555501302083334 moldings - 600000
report: floor 113020 : 500000
precision recall fl-score support
§
E doorwindow
arc 0.0000 0.0000 8.0000 39150 400000
column @.1855 2.6750 8.2918 18764 wall
moldings 9.0000 9.0800 8.0000 87972 300000
floor 9.9976 9.98%0 8.1777 114275 N . o e
54 ; 3640
doorwindow 0.0000  0.0000  0.0000 22538 stairs 200000
wall 9.4490 9.8629 8.5987 397761
stairs 0.0000  ©0.0000  0£.0000 150265 vault At
vault ©.0000  ©0.0000  0.0000 230671 100000
roof ©.0000  ©0.0000  0.0000 938260 roof
o
accuracy 8.2356 1998656
macro avg 9.9813 9.2808 e.1177 1998656
weighted avg 9.9971 9.2356 8.1318 1998656 Confusion Matrix, Normalized
FYR 00000 00265 0.0000 0.0025 0.0000 0.0000 0.0000 0.0000
Mean Jaccard (Mean_IoU):
@.87632302762119554 column Ry 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
- -08
Jaccard: [ ER 0.0000 00891 0.0000 = 03584 0.0000 0.0000 0.0000 0.0000
- arc: 9.9
- column: 8.17028342476067548 i@ 0.0000 00000 0.0000 [OEGENM 00000 00110 00000 0.0000 0.0000 06
- moldings: 0.9 ~
- floor: 8.8974916305738308 H , - . : , , ,
- doorwindow: 8.0 CCVGEENE 00000 00163 00000 00133 0.0000 0.0000 0.0000 0.0000
- wall: ©.41913219325625356 -
_ stai rs: 8.0 IWEIE 0.0000 0.0152 0.0000 0.1219 0.0000 0.0000 0.0000 0.0000 0.4
- vault: @.0
- I"OO'F : 8.9 [Se]le 0.0000 0.0006 0.0000 EeEyFl 0.0000 0.2423 0.0000 0.0000 0.0000
0.2
Z{’lj&¢ 0.0000 0.0052 0.0000 0.0768 0.0000 - 0.0000 0.0000 0.0000
[(ele}is 0.0000 0.0419 0.0000 0.0000 0.0702 0.0000 0.0000 0.0000
0.0

Ground truth Predicted
Wall EEFloor HERoof MMColumn [l Moldings Vault M Arch WM Stair Window/Door
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Data augmentation
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TEST: DA_1 Overall Accuracy: 0.7960

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz
Scaler: -

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 1.087316 arc d a1s5 5 15687
eval accuracy: 0.796074

column 2629
Accuracy: 800000
©.7960739734595761 moldings : 19200
report: .. floor 600000
precision recall f1-score support
3
arc ©.1361  ©.0376  ©.8589 45619 4 doonindow
column 0.6025 9.1413 9.2289 28032 B ... 400000
. 38 )
moldings ©.3154  ©.1296  ©8.1837 148131 wall
floor 9.5641 9.8931 08.6915 200298
doorwindow 8.3672 9.1259 8.1875 41085 stairs
wall 8.7624 9.8934 9.8227 579554 200000
stairs 0.7427 9.6071 0.6681 158588 vault 58 645 B
vault 08.7565 9.8012 08.7782 328498
roof 09.9517 9.9180 09.9345 1079427 roof 9 : 26935
0
accuracy 8.7961 2609152 & \\@ b‘(p? @u‘ Qbo“‘ & z@@ ﬁo\‘ &
macro avg 8.5776 9.5052 0.5068 2689152 & & 0@‘
weighted avg 8.7793 8.7961 8.777% 2689152 N
Confusion Matrix, Normalized
Ells® 0.0376 00027 00215 00911 00049 03439 0.0039 0.0250
Mean Jaccard (Mean_Iol): L os
@.40078596819085643 IR 0.0033 01413 00938 0.0016 0.0040 MVNZELE 0.0008 0.0107 0.0003
Jaccard: [MPICaeER 0.0010 0.0001 0.1296 0.0080 0.0093 0.0006 0.1984
- arc: 9.0383218048853896
-0.6
- COIUTn : 8.12922173274596183 [ 00412 00001 0.0022 [UGEESM 0.0001 00124 00297 00212 0.0000
- moldings: 8.108115165372417208 _
- floor: ©.5284439809115991 H
— doorwindow: @.10345864858993268 P CELLEEINE 0.0003 0.0001 0.0068 0.0069 0.1259 0.0334 0.0054
T 9. 3
- wall: 0.698835800026453 - 04
— stair‘s T B.5016047815671891 (UEIE 0.0005 0.0034 0.0153 0.0259 0.0099 pEEER 0426 0.0086 0.0005
- vault: 0.6369660286398146
- roof: 0.8770694514271957 EEIER 0.0011  0.0000 0.0020 0.0002 0.0330 . 00104 0.0012

0.2
YEj 0.0047 00011 0.0038 0.1212 0.0027 0.0585 0.0020 QR3¢ 0.0049

[(elejfg 0.0003 0.0001 0.0250 0.0214 00005 00136 00004 0.0209

0.0

Ground truth Predicted
Wall EEFloor HMRoof WMColumn [l Moldings Vault HEEArch WM Stair Window/Door
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TEST: DA_2 Overall Accuracy: 0.8384
Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: -

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: ©.783783 arc 99 4 1000 - 1000000
eval accuracy: 9.838421
column
Accuracy: | s00000
©.838420682275314
moldings
report: .. floor E 4 167448 66 4649
precision recall fl-score support 600000
3
arc 6.0356  0.8198  0.8254 45477 g doerwindow
column 8.8376 8.3171 0.4681 28482 °
moldings 8.5869 9.4635 9.5180 147147 wall 1545 15282 | 484172 | 18720 6039 400000
floor 8.6983 8.8399 @.7626 199362
doorwindow 8.4415 8.5038 @.4782 41066 stairs : EIE)
wall ©.8447 9.8342 9.83%94 580406 206000
stairs 8.8039 8.6178 8.6986 158523 vault 2 1064
vault 8.7689 9.9290 9.8414 328685
roof 8.9589 8.9573 8.9581 1e30004 roof
o
accuracy ©.8384 2609152 & & & %Oé O A
macro avg 8.6640 8.6091 8.6193 2609152 & @o\b o(s\“ & N
weighted avg 8.8337 9.8384 @.8321 2609152
Confusion Matrix, Normalized
P 00198 00009 01100 00220 0.0188 0.0905 0.0000 00123
Mean Jaccard (Mean_IoU):
@.49896759086394647 i - S L 3 5 i
column -JEELIE 00327 00096 00822 05182 00000 00411 0.0008 -08
Jaccard:
_ arc: ©.912870252394382328 moldings -CIEREIE 0.0000 00406 0.1844 00007 00801 0.2297
- column: ©.29874648293718785
- moldings: ©.34949963875608912 File @ 00561 0.0001 ().(:mzo. 0.0003 0.0409 00233 00325 0.0047 L o6
- floor: 9.6163087285375145 5
. H
- doorwindow: ©.307379793748792 LG 00026  0.0000 00715 0.0009 00068 0.0281 0.0003
- wall: ©.7232468418586796 3
- stairs: 6.5368464907712465 ) IE 0.0012 0.0027 0.0261 0.0156 0.0263 0.0506 0.0104 o4
wa .0019 .002 .026 .0 6 .026 .0 6 .0
- vault: B8.72622751186840857
- roof: ©.9195834548908828
ETICE 00006 00003 00013 0.0027 0.0 00125 00157
02
EUIE 00011 0.0000 0.0069 00032 00233 0.0000
PSR 00106 0.0000 0.0007 00001 0.0053 00001 0.0063
0.0

Ground truth Predicted
Wall EHEFloor HlRoof MEColumn ElMoldings Vault HEEArch WM Stair Window/Door
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TEST: DA_3

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Scaler: 1

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.8397

"stair":6 - "vault":7 - "roof":8

eval mean loss:

1.838319

eval accuracy: ©.839753

Accuracy:
9.8397532991562009
report:
precision
arc 8.8313
column 8.7035
moldings ©.5527
floor 8.7538
doorwindow 08.5624
wall 9.8176
stairs 8.8554
vault 8.7823
roof 8.9226
accuracy
macro avg 8.6646
welghted avg 9.8201

Mean Jaccard (Mean_IolU):
©.4935754642354923

Jaccard:
- arc:
- column:

0.0805808412387360319
©.19865907241659885

recall

8.0071
8.2073
9.3058
8.8682
8.5176
9.8588
8.7304
8.8412
8.9766

8.59@3
8.8398

moldings: ©.2451272855706795
floor: ©.6764093326404057
doorwindow: @.3698311266988163
wall: @.7206997658893176
stairs: 8.658145132982314
vault: ©.6816317486890372
roof: ©.9026673010049013

fl-score

OO0 0000 o0

[ev]

.9115
.3283
.3937
.8070
.5391
.8377
.7888
.81e7
.9488

.8398
.6063
.8251

support

45614
28256
147519
199377
40653
580138
158232
329131
les8e232

2609152
2689152
2689152

column

moldings

floor

doorwindow

wall

stairs

vault

roof

moldings

floor

doorwindow

wall

stairs

vault

roof

0.0071

0.0010

0.0008

0.0411

0.0013

0.0000

0.0026

0.0000

2358

0.0010

0.2073

0.0000

0.0003

0.0000

0.0041

0.0000

0.0000

0.0000

Confusion Matrix

173106

16850

498232

13312

115575

276872

10830 10231

Confusion Matrix, Normalized

0.0778 0.0154 0.0105 01261

- -

0.0443

0.0001

0.0658 0.0036 0.0004

0.0000 0.0002

0.0328

0.0813

0.0005

0.0244

0.0290

0.0008

0.0068

0.0100

0.0011
0.0198
0.2164
0.0256

0.0014

0.0012

0.0132

0.0019

0.0025

0.0002

0.0321 0.0212

0.4153

IHHHI
(XL 0.7304

0.0105

0.0229

0.0168 0.0007 [EUE:ESW}

0.0095 0.0012

0.0241

0.0220

0.0451

0.0004

0.0010

1054922

0.0799

0.0125

0.0114

0.0086

0.0058

0.0051

0.1038

- 1000000

- 800000

600000

400000

200000

-0.8

0.6

0.4

0.2

0.0

Ground truth

Wall M Floor

Il Roof

Il Column

Il Moldings
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TEST: DA_4

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Scaler: 2

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.8542

"stair":6 - "vault":7 - "roof":8

Confusion Matrix
eval mean loss: 1.142922 - 1000000
eval accuracy: ©.854227
column
Accuracy: | 800000
©.8542273504954867 moldings 41404
report: floor 169107
precision recall f1-score support 600000
B
E doorwindow
arc 6.0480 8.9155 9.0234 45491 2
column ©.6924  9.1993  ©.3895 28124 wall o it e sao00s
moldings 8.5476 8.2843 @.3743 148299
floor 8.7831 8.8493 9.8148 199116 S
. stairs 116762 97
doorwindow 8.5772 8.5476 @8.5628 40936
wall 8.8119 0.8989 8.8532 580456 it e oz B 200000
. ‘vaul 6 6 E
stairs 6.8486 8.7376 @.7892 158298
vault 8.8393 8.9161 @.8760 328081 o 100, [HTIE
20 092
roof ©.9404  ©.9716  ©.9557  1@8@357 roof
) 0
< 5 ) > < K
accuracy ©.8542 2609152 s @o“(‘ @ﬁ& K S
macro avg 8.6765 8.6023 0.6176 2609152 ¢ ® &
weighted avg 8.8353 8.8542  ©.8396 2609152 Confusion Matrix, Normalized
IR 00155 00015 00999 00114 00206 01710 0.0014 0.0435
Mean Jaccard (Mean_IolU):
0.5104477528107391 STOLR 00001 01993 00415 00001 0.0193 00000 00310 00113 L o8
Jaccard: P CR 0.0002  0.0000 00001 00285 02995 0.0000 0.1082
- arc: 0.911328047446790611
- column: ©.18308616972626984 _ _ 2 _ : — _
- moldings: ©.23024124411633612 [EE 00590 00004 00016 [UGECEN 00004 00347 00322 00044 00179 0.6
- floor: ©.687527443040445 g
- doorwindow: ©.3998418776592035 : EOBINLTNE 0.0011  0.0000 0.0070  0.0006 0.4173 0.0108  0.0046
- wall: ©.74400819734384313 :
- stairs: ©.6518501150041313 "SR 00013 00039 00199 00167 0.0151 0.0208 00159 0.0075 04
- vault: 9.7794244353588913
- roof: 8.9152284795061599 .
ESICE 00000 00000 00006 01723 00007 00444 [OFEREM 0.0006 0.0437
02
VS 0.0042 00002 00087 0.0204 00039 00205 00021 EUENSN 0.0240
[PeIE 0.0000 00000 00129 00024 00005 00105 00011 0.0010
0.0

Predicted
I Stair

Ground truth

Wall EHEFloor HERoof MMColumn [l Moldings Vault [l Arch Window/Door

183



TEST: DA_S Overall Accuracy: 0.8458

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6
Scaler: 2

Focal loss

METRICS and CONFUSION MATRIX

Confusion Matrix

- ) - 1000000
eval mean loss: 1269.248858 arc o L
eval accuracy: ©.845812
column 4 5 20600
Accuracy: - 800000
©.8458119726255887 meldings
report: floor JREELES 173703
precision recall fl-score support 600000
2 doorwindow ] ! 9 17160
arc 8.0091 2.0030 .e045 45491
column e.7204 0.8879 0.1566 28124 wall e 6 505271 10581 400000
moldings 8.5728 @.3182 8.4991 148299
floor 8.7268 0.8724 9.7930 199116 ctairs : o
doorwindow 6.5422 @.4193 8.4729 48930
wall ©.8215  ©.8705  ©.8453 580456 - e 200000
stairs 8.8596 @.6920 8.7668 158298
vault 8.7598 @.9578 0.8469 328081 roof
roof 8.9592 8.9600 8.9596 1088357 0
< S Y N P
accuracy 8.8458 2609152 ° P & D €
macro avg 6.6634 @.5757 8.5839 2689152 R
weighted avg 8.8320 9.8458 8.8314 2609152
EICR 0.0030 0.0000 0.0586 0. 00133 01359 0.0003 0.0348
geig@i;;;g;g;tézl;:gglow : R 00001 00879 00451 O. . 00001 01222 00011 -0.8

Jaccard: moldings -SR] 0.0006 0.0327 02376 0.0000 0.1847 0.2247
- arc: 0.0022526253022824394
column: ©.08496372451260187 - : : .. . . B B .
moldings: ©.25717866971852094 iY@ 0.0618 0.0001 0.0000 00003 00314 00249 00032 O.

floor: 8.656975468800823
doorwindow: ©.36963551064597616
wall: ©.7320465882468846
stairs: ©.6217492479709484

PEIE 0.0021 00016 00168 0.0314 0.0130 [UGPGEN 00182 0.0437 0.0028
vault: ©.734443673240964 -

roof: 0.922375574403674
EETSE 0.0002 0.0000 0.0001 0.0012  0.0245 0.0035 0.0176

0.2
VAUl 0.0033 0.0000 0.0033 0.0074 0.0030 0.0134 0.00: 0.9578 [N

jel)@® 0.0000 0.0000 0.0187 0.0028 0.0001 0.0115 0.0015

LREITIRGGITE 0.0002  0.0000 0.0048 0.0007 05068 00063 0.0610 0.0009

0.4

0.0

Ground truth Predicted
Wall EHEFloor HlRoof MEColumn lMoldings Vault B Arch WM Stair Window/Door
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TEST: DA_6

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz f1 {2 3 f4 £5 6

Scaler: 2

Focal loss | Skip connections

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.8533

"stair":6 - "vault":7 - "roof":8

eval mean loss: 885.128411
eval accuracy: ©.853300

Accuracy:
9.853299846080259

report:

precision recall
arc 2.8897 8.8325
column 8.7756 8.1558
moldings 9.5485 ©.3938
floor a.77e9 8.8606
doorwindow 8.5895 08.4808
wall 8.8294 8.8639
stairs @.8586 8.7679
vault @.8004 6.9448
root @.9557 8.9609

accuracy

9.6820 0.
9.8409 0.

6068
8533

macro avg
weighted avg

Mean Jaccard (Mean_IoU):
©0.58942361919687396

Jaccard:

- arc: ©0.024435496540356447

- column: ©.14912221612526413
moldings: ©.29738868293477816
- floor: 0.6853705651563569
- doorwindow: ©.3286959716747946
- wall: ©.7335028239496677
- stairs: 8.6816917520916983
- vault: 0.7646447961482683
- roof: ©.9199603781835323

fl-score

@

OO0 O®

.0477
.2585

4584

.8133
.4948
.8463
.81e7

8666

.9583

.8533
.6173
.8427

support

45491
28124
148299
199116
40930
580456
158298
328081
1880357

2609152
2609152
26089152

column

moldings

floor

doorwindow

wall

stairs

vault

roof

moldings

floor

doorwindow

wall

stairs

vault

roof

Confusion Matrix

363 1297 4940

58400

32050

171368 68

19681

19927

18016

29097

121562

309961

11038

2583 1559

o o £ & N @ § 5
& & 0 & & {}o\& & 0
Confusion Matrix, Normalized

0.0001 0.0864 0.0080 0.0285

0.0337

0.1086 0.0005

0.0041 0.1558 0.062%9 0.0119 0.0001 0.0639

0.0017 0.0001 0.0002

PAUORER 08606

0.0136

0.2161 0.0002 0.1241

0.0573 0.0004 0.0003 0.0372 0.0242 0.0089

0.0005 0.0001 0.0108 0.0042

0.0010 0.0020 0.0310 0.0238 0.0170

0.0000 0.0000 0.0008 0.1838 0.0029

0.0078 0.0000 0.0059 0.0076 0.0034

0.0001 0.0000 0.0199 0.0045 0.0006

0.0341

0.0029

0.0100

0.0028

0.0051

0.0092

-1000000

- 800000

600000

400000

200000

-0.8

0.4

0.2

0.0

Ground truth

Wall M Floor

Il Roof

Il Column

Il Moldings
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Automatic training data generation
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TEST: ATDG_KAS_1

Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 -

k-NN features: x y zR G B Nx Ny Nz
Scaler: -

Automatic annotation

METRICS and CONFUSION MATRIX

Overall Accuracy: 0.9183

"stair":6 - "vault":7 - "roof":8

eval mean loss: ©.298790
eval accuracy: ©.918366

Accuracy:
©.9183603922526041
report:
precision recall f1-score support s
arc ©.00080 0.00600 ©.0060 ] 5
column B.6233 8.9240 @.7445 6935
floor 8.7191 8.9508 @.8189 29933
doorwindow ©.0000 0.0000 ©.0000 2]
wall @.9394 8.5339 @.6809 26087
vault @.0000 8 .0000 @.0000 2}
roof @.9992 8.9858 @.9925 133653
accuracy 9.9184 196608
macro avg @.4687 8.4849 @.4624 196608
weighted avg @.9353 8.9184 @.9159 196608
Jaccard:
- arc: 9.9
- column: 0.5929490145276209
- floor: ©.6933083237923559
- doorwindow: 8.8
- wall: ©.5161385955160275
- vault: 8.0

- roof: ©.9858183985983673

VISUAL INSPECTION

column

floor

doorwindow

vault

roof

column

floor

doorwindow

wall

vault

roof

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0001

0.0000

0.0289

0.0000

0.1150

0.0000

0.0001

Confusion Matrix

- 120000
- 100000
80000
60000
40000
20000
131760
' -0
N Y N N 3
o o
o & & & o
o
.o
Confusion Matrix, Normalized
0.0000 0.0000 0.0000 0.0000 0.0000
-0.8
0.0215 0.0020 0.0000 0.0160
0.0000 0.0203 0.0000 0.0000
0.6
0.0000 0.0000 0.0000 0.0000 0.0000
0.4
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.2
0.0135 0.0000 0.0003 0.0002
0.0

Ground truth
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TEST: ATDG_KAS 2 Overall Accuracy: 0.9246
Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: -

Manual annotation

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: ©.322533 arc - 120000
eval accuracy: ©.924622
column
Accuracy: |- 100000
9.92462158203125 moldings
report: floor 80000
precision recall f1-score support
H
E doorwindow
arc 6.0000 g.0000 2.0000 8 : 60000
column 8.7615 8.9097 @.8290 9738 wall
moldings &.0000 0.0000 9.0000 a
floor 8.7392 8.9482 a.8307 29261 . 40000
doorwindow 0.0000 9.0000  0.0000 @ stairs
wall 8.8994 8.7152 8.7968 25737
stairs ©.0008 9.0008  ©.0000 e vault 20000
vault .0000 2.0000 2.0000 @
roof 8.9996 8.9614 @.9801 131872 roof
0
accuracy 9.9246 196608
macro avg 8.3777 8.3927 @.3818 196608
weighted avg 8.9359 8.9246 8.9264 196608 Confusion Matrix, Normalized
EY{E 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
Mean Jaccard (Mean_IoU):
©@.33795831089180645 [SIMGLE 00000 MGEWEVE 00003 00233 00000 00614 00000 00004 0.0048 -08

Jaccard: UCIGIMGER 0.0000 00000 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000
- arc: 0.8

- colur[m: 8.7879836969551666 [T 0.0000 00188 0.0001 [REEEH] 0328 0.0000 0.0000 0.0001 06
- moldings: 8.8

- floor: ©.7104373655638636

; L& 0.0000 00000 0.0000 00000 00000 00000 00000 00000 0.0000
- doorwindow: @.@

- wall: ©.6621816838645849 0.4
_ stairs: 0.0 PEIIE 0.0000 00673 0.0003 02158 00002 WURAEFEN 00012 00000 0.0000
- vault: @.@
- roof: ©.9618221268789655 [Se]l&f 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2
ZUl& 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1@ 0.0001 00037 0.0003 0.0304 00000 0.0038 0.0000 0.0003
0.0

VISUAL INSPECTION

Ground truth Predicted
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TEST: ATDG_SMG_1 Overall Accuracy: 0.6332
Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: -

Automatic annotation

METRICS and CONFUSION MATRIX

Confusion Matrix

- wall: @.6053657872393184

- stairs: 9.13305678810154062 DEIR 00002 00430 00134 00160 0.0183 QUEEYEN 00076 00010 0.1127 03
- vault: ©.3804914385642043 -
- roof: @.5047944877586038

- 1000000
eval mean loss: 3.201186 A
eval accuracy: ©.633202
column
Accuracy: [r800000
8.6332017610858939 moldings
report: floor 46  [496198 600000
precision recall f1l-score support g
E doorwindow
arc 8.2379 8.1017 9.1425 19157 2
column 8.3851 8.5e83 9.4386 68745 wall 6 12691 5305 68 400000
moldings 8.0347 9.1048 9.8521 141647
floor 9.9080 9.7238 0.8024 685508 <tairs I e
doorwindow 8.1010 8.8905 @.8954 23677
wall ©.7233  ©9.7878  ©.7542 694133 i . - e 200000
stairs 8.1987 8.3115 @.2426 46544
vault 8.4609 8.6857 @.5512 278599 roor IS s 5 N 1022805
roof 8.7673 8.5961 @.6709 1715918 g
accuracy B.6332 3665920
macro avg 8.4232 8.4346 @.4167 3665920 .
weighted avg 8.7115 8.6332 2.6625 3665920 Confusion Matrix, Normalized
PO 01017 00126 00117 00000 00161 0.0710 0.0060 | 04251
Mean Jaccard (Mean_ToU): o7
5.30367879344325116 column 00053 00040 0.0013 00005 00704 0.1001
06
Jaccard: CCIGER 00102 00711 01048 0.0023 0.0282 0.0017
- arc: ©.97670499291226965%
- column: ©.28086756001016816 -~ -~ -~ o . R 0.5
- moldings: B.026742598592868853 fil*l & 0.0000 . 0.0001 0.0003 . 0.0627 0.0013 0.1273
- floor: ©.6699881246529916 g
- doorwindow: ©.850185263157894736 E LOURGGIYE 0.0000 01321 0.0272 0.0059 0.0905 0.0000 0.0000 0.2267 0.4
5

stairs LI 00002 02428 00121 02269 03115 00000 01741

0.2
DENII® 0.0121 0.0071 0.0035 0.0000 00034 00210 00117 [EGEEYE 0.2554

0.1
[LEIE 0.0004 0.0 02342 00187 00002 00297 00038 0.1165

0.0

VISUAL INSPECTION

Predicted
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TEST: ATDG_SMG_2 Overall Accuracy: 0.7292
Classes: "arch":0 - "column":1 - "molding":2 - "floor":3 - "door/wind.":4 - "wall":5 - "stair":6 - "vault":7 - "roof":8
k-NN features: x y zR G B Nx Ny Nz

Scaler: -

Manual annotation

METRICS and CONFUSION MATRIX

Confusion Matrix

eval mean loss: 1.987524
eval accuracy: ©.729249

- 1200000
column
Accuracy:
8.72924941087891861 moldings - 1000000
report: floor 417312 349 23501 165557
precision recall f1-score support . 800000
g
arc ©.3764  ©.2542  0.3034 29781 ¢ “eonvindow S
column 8.7227 8.6378 8.6776 28364 600000
moldings 9.1863 9.2349 9.2078 147592 wall 231089
floor 8.9528 8.6097 8.7433 684472
doorwindow 0.0831  ©.0423  0.9568 23537 stairs R = fooane
wall 8.7949 2.7615 8.7778 6974709
stairs ©.2297  ©.5585  0.3242 46568 vault 200000
vault 9.5427 9.9258 9.6843 292862
roof 8.8017 8.7969 8.7993 1715274 roof 1 315 5 1366880
) 0
accuracy 9.7292 3665920 & \&é‘ &Qs’ Qoé ‘Q&f‘ & W ﬁo\‘ S
macro avg 8.5211 8.5348 0.5882 3665920 >
weighted avg 9.7671 9.7292 0.7360 3665920
It 02542 00181 00300 00000 00058 01186 0.0003 | 04814 00916
Mean Jaccard (Mean_IolU):
8.38256621718135936 ) s N N 08
column -JRUUGRE 0.0465 9 . 0029 6 00083
Jaccard:
- arc: 0.1788516868065293 MCCMEER 0.0204 00179 02349 0253 0.0012
- column: ©.512391318504959 | .
- moldings: ©.1159371342584852 FPYe® 00000 00002 0.0018 [ROK 5 00343 01095
- floor: ©.5915682104308261 _
- doorwindow: ©.828828881833783393 5
_ wall: @.5354356468865418 ;doorwmdnw 0.0002 O 0.0523 0.0 0.0001 0 1 01793
- stairs: ©.19342936263006588 : 0.4
- vault: ©.5200558556346673 [PS[E 00015 00030 00352 00160 0.0078 00149 00020 01583
- roof: ©.6656579464475728
stairs 0.0 0 1322 00186 0.1096 [BISSO8M 0.0000 0.1703
0.2
CUlE 0.0267 00026 0.0115 .0 0.0001 0.0110
PG 0.0004 00000 00692 0.0018 00001 00137 0.0002
0.0

VISUAL INSPECTION

Predicted
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ANNEX B

FOCAL 10SS .ttt et e e e e 192
Data QUZMENTATION ......iiiiiiiiiiiieeee e ettt e e e ettt e e e e e e ettt et e e e e e e s asbbbbbeeeeeeeeeannnbbbeeeeeeeens 193
Point selection for distance computation in the Euclidean space .............cccceveeeeieiiniiiiiiieeeeennnn. 194
DiStance COMPULATION ......uueeiiiiiieeeeeiiiiiiit e e e e e e ettt e e e e e s ettt et eeeeeesaabbbtbeeeeeeeseaannnbbbeeeeaeeens 195
Global feature EXCIUSION ...ccoouiiiiiiiiiiiee ettt et e e st e e e s e e e sinneeees 196

The DGCNN-Mod implemented code is available at https://github.com/martinimass/dgcnn
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Focal loss

#https://github.com/ailias/Focal-Loss—implement—-on
Tensorflow/blob/master/focal_loss.py

def focal_ loss(prediction_tensor, target_tensor, weights=None, alpha=0.25,
gamma=2, num_classes=10) :

"""Compute focal loss for predictions.
Multi-labels Focal loss formula:
FL = —-alpha * (z-p)”“gamma * log(p) —-(l-alpha) * p“gamma * log(l-p)
,which alpha = 0.25, gamma = 2, p = sigmoid(x, z= target_tensor.
Args:
prediction_tensor: A float tensor of shape [batch_size, num_anchors,
num_classes] representing the predicted logits for each class
target_tensor: A float tensor of shape [batch_size, num_anchors,
num_classes] representing one—-hot encoded classification targets
weights: A float tensor of shape [batch_size, num_anchors]
alpha: A scalar tensor for focal loss alpha hyper—-parameter
gamma: A scalar tensor for focal loss gamma hyper—-parameter
Returns:

loss: A (scalar) tensor representing the value of the loss function
nmmn

print ("DEBUG-1 Focal_loss:", prediction_tensor.shape, target_tensor.shape,
num_classes)

# I need to transform target_tensor to one-hot label first and then to float32

# (B x NUM_POINTS) to (B x NUM_POINTS x NUM_CLASSES)

onehot = tf.one_hot (target_tensor, num_classes) #this function already
transform into float32

target_tensor = tf.dtypes.cast (onehot, tf.float32)

#DONE !

sigmoid_p = tf.nn.sigmoid(prediction_tensor)
zeros = array_ops.zeros_like (sigmoid_p, dtype=sigmoid_p.dtype)

# For poitive prediction, only need to consider front part loss, back part 1is

# target_tensor > zeros <=> z=1, so poitive coefficient = z - p.

print ("DEBUG-2 Focal_Loss:", target_tensor.get_shape(), zeros.get_shape(),
sigmoid_p.get_shape())

pos_p_sub = array_ops.where (target_tensor > zeros, target_tensor - sigmoid_p,

ZEeros)

# For negative prediction, only need to consider back part loss, front part 1is

0;
# target_tensor > zeros <=> z=1, so negative coefficient = 0.
neg_p_sub = array_ops.where(target_tensor > zeros, zeros, sigmoid_p)
per_entry_cross_ent = - alpha * (pos_p_sub ** gamma) *

tf.log(tf.clip_by_value(sigmoid_p, le-8, 1.0)) \
- (1 - alpha) * (neg_p_sub ** gamma) *
tf.log(tf.clip_by value(l.0 - sigmoid_p, le-8, 1.0))
return tf.reduce_sum(per_entry_cross_ent)

def get_loss (pred, label, focal_loss=False):
"m" pred: B,N,13; label: B,N """
if focal_loss:
loss = focal_loss(pred, label)
else:
loss = tf.nn.sparse_softmax_cross_entropy_with logits (logits=pred,
labels=label)
return tf.reduce_mean(loss)
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Data augmentation

def rotate_point_cloud_by_angle (batch_data, rotation_angle):

rotated_data = np.zeros (batch_data.shape, dtype=np.float32)
for k in xrange (batch_data.shape[0]) :

cosval = np.cos(rotation_angle)

sinval = np.sin(rotation_angle)

rotation_matrix = np.array([[cosval, 0, sinval],
[0, 1, O],

[-sinval, 0, cosvalll)
shape_pc = batch_datalk, ...]

rotated_datalk, ...] = np.dot (shape_pc.reshape((-1, 3)), rotation_matrix)
return rotated_data

def jitter_point_cloud (batch_data, sigma=0.01, clip=0.05):
B, N, C = batch_data.shape
assert (clip > 0)
jittered_data = np.clip(sigma *np.random.randn(B, N, C),-1l*clip, clip)
jittered_data += batch_data
return jittered data

def shift_point_cloud(batch_data, shift_range=0.1)
B, N, C = batch_data.shape

shifts = np.random.uniform(-shift_range, shift_range, (B, 3))
for batch_index in range (B):

batch_data[batch_index,:,:] += shifts[batch_index, :]
return batch_data

def random_scale_point_cloud(batch_data, scale_low=0.8, scale_high=1.25)
B, N, C = batch_data.shape

scales = np.random.uniform(scale_low, scale_high, B)
for batch_index in range (B):

batch_datal[batch_index, :,:] *= scales[batch_index]
return batch_data
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Point selection for distance computation in the Euclidean space

if coords:
#1) insert the coordinates
x = 11.058006
y = 19.310059
z 4.917603
else:
#2)choose a class
classe=7

if coords:

npyr = np.round(npyl[:, :3],decimals=6)
a = np.where (npyr[:,0]==x)

npyr = npyr(la]

b = np.where (npyr[:, 1]==y)

npyr = npyr[b]

c = np.where (npyr[:,2]==z)

random_i = np.random.choice(c[0])
npy_x = npyl[al

npy_xy = npy_xI[b]

rand_el = npy_xy[random_i]

posO0 = np.argwhere (c==random_i)
posl = posO0[0][1]

pos2 = b[0] [posl]

pos3 = a[0] [pos2]

rand_el = get_point (txt_path, pos3)

else:

a np.where (npy[:,3]==classe)

b = npylal

c = np.where (npyl[:,4]==classe)
random_i = np.random.choice(c[0])
rand_el = npy[random_i]
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Distance computation

Through scipy.spatial.distance.cdist or numpy.linalg.norm(a-b).

print (.format (rand_el[0],rand el[1l],rand el[2],npy.shape[0]-1))
log.write(.format (rand_el[0],rand el[l],rand_el[2],npy.shape[0]-1))
distanze=[]
with open (txt_path, "r") as fr:
for 1 in fr:

feats = l.strip().split (" ")

lfeats = [float (feats[0]), float (feats[l]), float (feats[2]),
int (feats[3]), int (feats[4])]

for fe in feats[5:]:

lfeats.append(float (fe))
p=np.array (lfeats)

d = np.linalg.norm(rand_el[5:]-p[5:]) # xyz gt pred 256features
distanze.append(d)

minimo=min (distanze)

massimo=max (distanze)

print ("MIN:",minimo, "— MAX:",massimo)

log.write ("MIN: {} - MAX: {}\n".format (minimo,massimo))
hist_points, hist_limits = np.histogram(distanze, bins=20)
print ("Histogram:",hist_points, hist_limits)

log.write (.format (hist_points,hist_limits))

plt.clf ()

plt.hist (distanze, bins=20)

out_plot = base_path + "histogram_" + basename[-10:-4] + ".png"
plt.title("{} — da {:.3f} a {:.3f}".format (basename[-10: 4], minimo, massimo))
plt.savefig(out_plot)

plt.close()

distance_np=np.array (distanze)
convl = distance_np * 255 // np.max(distance_np
convl=convl.astype ("uint8")

#depth_npt2 = depth_npt2 * 256 // 1000
jetl = cm. jet (convl)

jet2 = jetl * 255

jet3 = np.uint8(jet2)

out_path = base_path + "distance_" + basename[-10:-4]+".txt"
with open(out_path,"w") as fw:
for i in range (npy.shape[0]):
p = npyli,:5]
d = jet3[1,0:3]
dist = distance_np[i]
fw.write("{} {} {} {} {} {} {} {}
{}\n".format (p[0],p[1],p[2],int (p[3]),int(p[4]),dist,d[0],d[1],d[2]))

log.close()
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Global feature exclusion

out7 = tf_util.conv2d(tf.concat([net_1, net_2, net_3], axis=-1), 1024, [1,
11,

padding='VALID', stride=[1,1],

bn=True, is_training=is_training,

scope='adj_conv7', bn_decay=bn_decay, is_dist=True)

out_max = tf_util.max_pool2d(out7, [num_point, 1], padding='VALID',
scope="maxpool"')

expand = tf.tile(out_max, [1l, num_point, 1, 17])
concat = tf.concat (axis=3, values=[expand,
net_1,
net_2,
net_3])
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