range of values range of values .
g g excluded combinations

for feature 1 for feature 2
dsprites 0-5 0-2 (0,0),(5,2),(2,1),(3,1),(3,2)
3dshapes 0-7 0-3 (0,0),(5,2),(2,1),(3,1),(3,2),(7,3),(0,3),(7,1)
mpl3d 0'5 0‘2 (050),(1,4),(075)’(1’3)’(1’1)’(0’2)

Table 1: Specific combinations of features excluded for the NCFF task.

1 MIG EXAMPLE CALCULATION

Let g; denote shape and g5 denote colour, and let H denote entropy and M I denote mutual infor-
mation. We then calculate the MIG for the model in Table 1 as follows. First, note that

MI(z1,91) = MI(z1,92) =0, (D
because z; is just noise. Then, assuming balanced classes, we have H(g1) = H(g2) = 1. As g1
encodes each to an accuracy of 75%, the conditional entropy is

—0.7510g(0.75) — (0.25) log 0.25 = 0.8113,
and so
The MIG, which is identical for both features, is then
MI(ZQ, 91) — MI(Zl, 91) = _]\4-]'(,2’27 92) - MI(Zl, gg) =0.1887 — 0 = 0.1887.

Now, we calculate MIG for the second described model. Here,
MI(z2,91) = MI(%2,g2) = 0.1887,
as above, and also M1(z1,g2) = 0 as above. Now, however,
MI(z1,91) =1—(—0.710g(0.7) — (0.3)log0.3) =1 — 0.8813 = 0.1187,
So, the MIG for g is the same as for the first model, but the MIG for ¢, is
MI(z9,91) — MI(21,91) = 0.1887 — 0.1187 = 0.07 .

2 NCFF RESULTS WITH STANDARD DEVIATIONS

Tabel@] shows the central tendency, i.e. mean and standard deviations, across all the different feature
combinations we exclude. For the the ‘full’ results, which just excludes a random testset rather than
specific feature value combinations, we report the mean and standard deviation of 5 independent
runs. Each runs included a training from scratch of the VAE-model as well as training the various
classifiers on top of it. The feature values excluded for given in Table[I}

3 FULL RESULTS

Here we show the full results for all the experiments reported in the main paper. Each of the fol-
lowing tables shows all results for a particular dataset and method combination. That is, each table
shows results for single-neuron classification (SNC), neuron knockout (NK1 and NK2) and recog-
nition of novel combinations of familiar features (NCFF) under the various settings described in the
main paper.

For the NCFF settings, we indicate the values of two features excluded. Recall that we always ex-
clude a combination of size and shape. So, for example “NCFF 3-2” means that the disentanglement
model and the classifer trained on top of it, used a train set that excluded exactly those data points
with size 3 and shape 2 (under some arbitrary ordering of the values of shape, e.g. O=square, 1=cir-
cle, 2=crescent).

For all settings, we report the results for all features (where measured). The feature lists for each
data set are as follows:



Table 2: NCFF results as a central tendency, mean and standard dev. (in parentheses) from each com-
bination of feature values that was excluded. For the ‘full’ results, we show the mean and standard
dev. of 5 independent runs.

dsprites 3dshapes mpi3d
size shape both size shape both size shape both
normal testset  99.0 (0.1)  99.6(0.3)  98.7(0.2) 99.4(1.2) 100.0(0.0) 99.9(0.2) 989(0.1) 858(1.9) 85.1(1.9)
NCFF 5.3 (4.0) 4209.2) 0.0 (3.7) 169 (23.2) 27.7(30.3) 0.0(19.8) 72.8(3.1) 5.2(9.6) 43 (8.3)
bVAE NCFF linear 2.5 (8.2) 91.6 (4.8)  2.0(0.0) 36.0(23.8) 70.6(37.5) 17.2(0.0) 95.1(17.5) 7.6(10.4) 5.0(10.5)
NCFFexcl1  3.2(3.0) 90.4 (13.9) 2.0(2.2) 32.7(2277) 71.6(31.4) 14.0(16.3) 885(53) 9.1(4.8) 7.0 (4.8)
NCFFexcl2 42(5.7) 94.9 (18.1) 3.8(3.0) 36.1(22.1) 70.8(27.4) 17.4(14.1) 97.8(124) 11.3(8.6) 10.0(8.4)
normal testset  88.6 (0.2) 943 (0.6) 857(0.3) 99.6(0.5) 100.0(0.1) 99.6(0.6) 97.6(2.1) 81.2(7.6) 79.9(8.7)
NCFF 0.2 (0.0) 38.0(35.8) 0.0(0.0) 7.1(32.00 61.4(20.1) 39(33.0)0 83.0(4.6) 3.6(6.1) 34(5.2)
btcVAE NCFF linear 0.0 (0.3) 99.8 (43.4) 0.0 (0.0) 41.2(15.7) 81.1(36.0) 28.9(9.3) 98.0(11.4) 11.3(82) 10.6(8.3)
NCFFexcl 1 0.0 (0.0) 92.5(0.3)  0.0(0.0) 28.7(26.2) 79.8(19.0) 19.9(25.5) 92.1(3.00 13.0(12.1) 11.6(10.8)
NCFFexcl2 0.0 (0.0) 82.9 (16.5) 0.0(0.0) 32.6(25.5) 80.6(16.0) 20.3(19.2) 96.8(5.0) 6.4(10.0) 5.3(9.0)
normal testset  97.5(0.6) 98.4(0.6) 96.4(1.0) 92.6(143) 988(1.0) 9I1.5(141) 979(04) 823(1.7) 80.9(1.9)
NCFF 3.1(13.3) 283(284) 03(133) 13.5(26.8) 369(28.5 1.2(16.5 673(24) 26(108) 2.19.9)
factorVAE  NCFF linear  14.4 (4.6)  92.6(24.8) 122(0.7) 40.8(27.5) 62.1(358) 18.1(3.2) 91.9(17.4) 9.6(4.0) 8.8(3.5)
NCFF excl 1 11.2(20.3) 95.6(8.7) 11.0(17.2) 36.1(20.7) 60.3(34.1) 19.4(21.9) 87.7(122) 9.6(9.5) 8.6 (9.1)
NCFFexcl2 85(16.1) 70.6(3.9 64(159) 288(15.7) 67.8(322) 93(22.1) 97.8(9.00 9.0(8.9 8.3(7.9)
normal testset  77.0 (7.6)  97.4(23) 759(7.8) 96.7(34) 99.0(0.1) 958(3.3) 80.6(0.9) 352(1.7) 29.1(1.8)
NCFF 3.6(1.3) 25.6(39.7) 0.0(1.0) 10.0(32.1) 874(9.1) 9.7(319) 794(8.3) 0.0(04) 0.0 (0.3)
pVAE NCFF linear 2.2 (6.8) 12.7 (41.9) 0.3 (0.0) 142(20.5) 953(9.6) 45(20.1) 87.8(154) 0.0(0.0) 0.0 (0.0)
NCFFexcll  3.1(2.6) 28.3(16.0) 1.3(0.5) 257(34.2) 21.1(74) 05(11.1)  92.6(10.6) 0.0(0.0) 0.0 (0.0)
NCFFexcl2  0.6(2.9) 62.9(24.5) 0.4(2.8) 22.2(33.7) 95.2(39.0) 21.6(0.7) 90.1(3.8) 0.2(0.0) 0.2 (0.0)
MTD normal testset  100.0 (0.2) 99.7(0.0)  99.7(0.2)  100.0(0.0) 100.0(0.0) 100.0(0.0) 99.9(0.1) 958(0.0) 95.8(0.6)
NCFF 11.3(7.5) 3345 29(1.6) 1214.1)  233(19 13(0.7) 59.9(184) 16.5(21.5) 5.0(3.6)

* dsprites: x-position (x), y-position (y), object size (size), object orientation (orient), and
object shape (shape)

* 3dshapes: floor colour (floor h), wall colour (wall h), object size (size), camera azimuth
(orient), object shape (shape), and object colour (object h)

* mpi3d: azimuth of robot arm (hor), altitude of robot arm (vert), size of object (size), colour
of object (obj h), shape of object (shape), height of camera above the object (cam he), and
background colour (bg h)

We also report the accuracy on both of the novel features, i.e. the fraction of the points for which the
classifier correctly predicted both size and shape. This is shown in the “NCFF” column.



Table 3: Full results for BTCVAE on dsprites

X y size orient shape NCFF
SNC 76.9 750 446 139 52.7 25.5
linear 47.6 492 548 11.8 84.6 48.7
NK1 - - 99.0 - 99.0 -
normal testset 0 NK2 - - 989 - 98.4 97.8
NCFFexcl1 304 352 799 28.7 99.0 98.5
NCFF excl2 - - - - - -
MLP 80.7 793 989 43.1 98.9 98.5
SNC 755 747 446 3.1 52.4 19.9
SNC 75.5 747 444 12.0 524 22.2
linear 59.2 604 469 142 73.6 33.3
normal testset 1 NK1 ) ) 99.5 - 9.9 -
NK2 - - 9.1 - 99.8 80.7
NCFFexcl1l 32.8 356 914 60.8 100.0 -
NCFFexcl2 257 337 856 404 100.0 -
MLP 592 604 469 142 73.6 333
SNC 585 650 442 105 49.8 20.9
linear 73.1 553 447 10.7 65.1 31.5
NK1 - - 95.6 - 99.0 94.9
normal testset 2 NK2 - - 939 - 99.1 93.1
NCFFexcl1 435 430 832 379 97.9 -
NCFFexcl2 40.5 359 743 232 96.4 -
MLP 79.5 815 99.0 60.7 98.9 98.6
SNC 741 762 446 93 45.5 21.0
linear 60.0 517 452 84 68.8 31.0
NK1 - - 99.0 - 99.5 98.5
normal testset 3 NK2 - - 9.2 - 99.0 98.2
NCFFexcll 289 425 86.5 626 99.3 -
NCFFexcl2 183 354 789 372 99.1 -
MLP 82.8 90.0 993 76.5 100.0 99.3
SNC 7677 516 446 123 49.3 20.4
linear 815 87.1 99.0 729 100.0  99.0
NK1 - - 98.9 - 99.2 98.1
normal testset 4 NK2 - - 98.1 - 98.8 96.9
NCFFexcl1 29.1 457 872 429 100.0 -
NCFFexcl2 19.0 420 814 254 98.8 -
MLP 815 87.1 99.0 729 100.0 99.0
linear 320 38.6 0.6 3.0 0.0 0.0
NK1 - - - - - -
NCFF 0-0 NK2 - - 0.0 - 63.0 0.0
mlp 91.2 96.7 0.0 6.4 19.0 0.0
linear 233 224 0.0 21.4 0.0 0.0
NK1 - - 0.0 - 99.7 0.0
NCFF 5-2 NK2 - - 00 - 96 00
mlp 22.1 198 0.0 40.2 95.5 0.0
linear 65.6 66.1 04 16.0 26.2 0.0
NK1 - - 0.0 - 100.0 0.0
NCFF 2-1 NK2 - - 00 - 1000 0.0
mlp 97.7 955 0.0 78.8 100.0 0.0
linear 99.5 994 0.0 82.2 100.0 0.0
NK1 - - 0.0 - 100.0 0.0
NCFF 3-1 NK2 - - 0.0 - 100.0 0.0
mlp 99.5 994 0.0 82.2 100.0 0.0
linear 226 286 0.1 5.3 63.6 0.0
NK1 - - 0.0 - 99.4 0.0
NCFF 3-2 NK2 - - 00 - 99.9 0.0
mlp 389 51.7 0.0 94.2 100.0 0.0




Table 4: Full results for BVAE on dsprites

X y size orient shape NCFF
SNC 8.6 8.8 253 25 374 9.3
linear 70.1 721 480 72 44.3 17.6
NK1 - - 99.0 - 99.5 98.6
normal testset 0 NK2 - - 984 - 99.0 97.6
NCFFexcl1 19.1 209 527 55.1 99.0 -
NCFFexcl2 157 155 44.6 40.0 98.8 -
MLP 890.6 929 99.0 655 99.6 98.8
SNC 4.0 7.8 458 23 50.0 254
SNC 296 324 458 7.0 50.0 254
linear 577 624 503 9.1 46.8 20.1
normal testset 1 NK1 - - 99.0 - 99.3 98.4
NK2 - - 99.0 - 99.3 98.3
NCFFexcl1 21.0 267 559 555 98.9 -
NCFFexcl2 162 163 485 41.3 98.8 -
MLP 91.2 925 992 66.8 99.5 98.9
SNC 314 287 328 8.0 47.7 16.3
linear 61.5 623 425 173 41.2 16.4
NK1 - - 99.1 - 99.1 98.2
normal testset 2 NK2 - - 98.8 - 98.9 97.7
NCFFexcl1 20.8 225 822 50.5 99.5 -
NCFFexcl2 152 145 447 444 99.0 -
MLP 904 914 989 65.7 99.8 98.8
SNC 383 432 309 74 51.5 15.6
linear 68.1 714 449 8.0 53.6 25.0
NK1 - - 99.0 - 99.1 98.1
normal testset 3 NK2 - - 989 - 98.8 97.8
NCFFexcl1 25.0 23.8 88.1 58.7 99.6 -
NCFFexcl2 189 169 457 488 99.5 -
MLP 94.1 942 989 67.5 99.9 98.8
SNC 315 28.6 451 6.6 48.1 22.9
linear 59.7 572 503 6.1 53.6 20.6
NK1 - - 99.0 - 98.8 98.1
normal testset 4 NK2 - - 99.0 - 99.3 98.4
NCFFexcl1 27.7 279 545 520 99.0 -
NCFFexcl2 225 205 460 39.8 98.7 -
MLP 899 894 99.0 61.7 99.1 98.4
linear 30.1 194 79 2.6 0.0 0.0
NK1 - - 7.4 - 67.6 5.0
NCFF 0-0 NK2 - - 133 - 58.0 7.2
mlp 95.8 940 7.0 10.8 78.5 5.1
linear 21.1 214 185 84 8.9 0.0
NK1 - - 0.1 - 91.6 0.1
NCFF 5-2 NK2 - - 00 - 977 00
mlp 444 512 0.0 76.8 96.9 0.0
linear 3.1 3.1 0.0 2.5 0.0 0.0
NK1 - - 1.8 - 99.3 1.7
NCFF 2-1 NK2 S - 12 - 9.7 13
mlp 89.1 87.8 5.6 38.7 99.7 5.5
linear 86.1 30.0 0.0 9.9 2.2 0.0
NK1 - - 33 - 99.9 3.3
NCFF 3-1 NK2 - - 1.6 - 99.7 1.6
mlp 984 979 84 73.5 99.9 8.4
linear 22,5 204 0.0 94 9.7 0.0
NK1 - - 0.0 - 99.7 0.0
NCFF 3-2 NK2 - - 00 - 99.6 0.0
mlp 79.6 843 0.0 92.2 994 0.0




Table 5: Full results for FACTOR on dsprites

X y size orient shape NCFF
SNC 109 17.0 451 4.6 43.7 18.9
linear 314 29.8 49.1 4.7 46.3 20.5
NK1 - - 969 - 95.8 93.1
normal testset 0 NK2 - - 96.5 - 95.6 92.3
NCFFexcl1 46.6 262 365 22.7 96.8 -
NCFFexcl2 23.0 172 316 175 94.7 -
MLP 763 717 974 34.0 98.6 96.3
SNC 3.6 6.6 463 2.6 46.7 24.4
SNC 10.7 7.8 464 4.0 46.7 22.2
linear 20.3 217 498 39 43.9 22.9
normal testset 1 NK1 ) ) 3.4 - 93.9 -
NK2 - - 953 - 95.0 91.0
NCFFexcl1 263 458 37.6 22.1 96.6 -
NCFFexcl2 19.6 333 312 159 94.6 -
MLP 75.0 749 970 324 97.5 95.2
SNC 10.3 59 33.1 8.0 54.0 16.7
linear 5.5 275 498 6.3 53.4 27.5
NK1 - - 96.5 - 98.8 95.5
normal testset 2 NK2 - - 955 - 98.5 94.2
NCFFexcl1 48.7 469 43.1 27.6 97.5 -
NCFFexcl2 26.7 208 373 189 96.3 -
MLP 78.2 787 984 422 99.0 97.7
SNC 134 484 435 46 38.6 17.4
linear 314 323 527 4.0 46.5 24.2
NK1 - - 97.5 - 97.7 95.6
normal testset 3 NK2 - - 96.7 - 97.0 93.6
NCFFexcl1l 294 234 37.1 227 98.0 -
NCFFexcl2 20.1 162 336 142 94.8 -
MLP 76.1 778 979 364 98.6 96.8
SNC 42.8 159 319 82 46.8 154
linear 297 26.0 514 43 48.4 27.4
NK1 - - 94.8 - 97.5 92.6
normal testset 4 NK2 - - 949 - 96.6 -
NCFFexcl1 49.3 51.1 415 279 95.1 -
NCFFexcl2 339 240 325 21.5 94.6 -
MLP 74.0 754 970 37.7 98.6 96.0
linear 373 29.6 2.1 2.9 0.0 0.0
NK1 - - - - - -
NCFF 0-0 NK2 - - 0.0 - 92.5 0.0
mlp 96.6 955 04 75 31.5 0.0
linear 338 358 00 72 6.3 0.0
NK1 - - - - - -
NCFF 5-2 NK2 - - 00 - 97.0 0.0
mlp 347 209 02 46.8 67.8 0.2
linear 27.0 278 112 72 57.4 1.6
NK1 - - - - - -
NCFF 2-1 NK2 S - 348 - 997 347
mlp 27.0 278 112 172 57.4 1.6
linear 247 17.1 23 4.8 31.8 0.0
NK1 - - 28.8 - 86.5 24.4
NCFF 3-1 NK2 - - 213 - 90.6 20.3
mlp 89.3 852 306 28.8 98.8 30.1
linear 231 17.1 0.0 6.2 46.2 0.0
NK1 - - 0.0 - 98.7 0.0
NCFF 3-2 NK2 - - 00 - 981 0.0
mlp 41.8 39.6 0.0 64.7 97.5 0.0




Table 6: Full results for MTD on dsprites

size orient

normal testset O

SNC

linear

NK1

NK2

NCEFF excl 1
NCFF excl 2
MLP

normal testset 1

SNC

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 2

SNC

linear

NK1

NK2

NCEFF excl 1
NCFF excl 2
MLP

normal testset 3

SNC

linear

NK1

NK2

NCEFF excl 1
NCFF excl 2
MLP

normal testset 4

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

NCFF 0-0

linear
NK1
NK2
mlp

NCFF 5-2

linear
NK1
NK2
mlp

NCFF 2-1

linear
NK1
NK2
mlp

NCFF 3-1

linear
NK1
NK2
mlp

NCFF 3-2

linear
NK1
NK2
mlp




Table 7: Full results for PVAE on dsprites

X y size orient shape NCFF
SNC 471 124 276 91 436 140
linear 422 489 429 86 521 229
NK1 745 380 732 365 462 338
normal testset 0 NK2 373 741 71.0 323 45.0 314
NCFFexcll 95 641 553 108 863 -
NCFFexcl2 80 529 514 75 - ]
MLP 721 689 756 320 959 740
SNC 63 38 171 30 443 72
SNC 75 65 307 82 444 135
linear 362 367 337 117 443 155
Cormal tesisa | NK 305 305 629 529 443 255
NK2 308 307 61.8 531 444 245
NCFFexcl1 157 273 711 155 902 -
NCFFexcl2 128 222 620 68 - ]
MLP 723 735 672 461 990 668
SNC 103 59 331 80 540 167
linear 308 316 398 111 600 240
NK1 20 383 635 577 504 318
normal testset 2 NK2 393 689 827 189 46.6 39.2
NCFFexcl1 101 714 723 212 934 -
NCFFexcl2 88 533 729 61 - ]
MLP 703 742 789 550 99.0 785
SNC [34 484 435 46 386 174
linear 527 418 425 43 460 174
NK1 301 689 820 189 481 412
normal testset 3 NK2 42.1 387 63.8 578 50.6 31.3
NCFFexcll 655 7.6 505 113 831 -
NCFFexcl2 591 59 446 79 - ]
MLP 666 751 749 209 941 728
SNC 8 159 310 82 468 154
linear 375 461 463 117 455 203
NK1 621 498 558 521 519 287
normal testset 4 NK2 373 741 710 323 450 314
NCFFexcl1 112 383 727 152 925 -
NCFFexcl2 74 322 577 49 - ]
MLP 703 735 882 501 990 877
Tinear 88 258 158 25 25 00
NK1 943 919 16 25 06 00
NCFF 0-0 NK2 87.0 597 27 03 324 00
mlp 994 991 00 25 00 00
Tinear 98 215 02 161 13 00
NK1 174 95 61 280 144 1.1
NCEF 5-2 NK2 173 89 77 279 687 64
mlp 168 205 02 366 607 00
Tinear 506 496 00 267 987 0.0
NK1 807 896 00 818 01 00
NCFF 2-1 NK2 576 627 15 351 75 00
mlp 93.1 904 00 742 957 00
Tinear 313 396 22 59 232 00
NK1 37.0 309 31 262 93 02
NCFF 3-1 NK2 379 315 37 261 125 02
mlp 8.6 862 29 330 982 22
Tinear 751 256 00 108 24 00
NK1 246 232 00 115 393 00
NCFF 3-2 NK2 253 233 00 122 203 00
mip 276 227 00 132 601 0.0




Table 8: Full results for BTCVAE on 3dshapes

floorh wallh size orient shape objh NCFF
SNC 314 20.09 36.03 20.68 39.68 21.13 14.58
linear 99.13 99.08 59.18 82.33 2942 99.03 17.38
NK1 - - 99.09 - 99.62 - 98.97
normal testset 0 NK2 - - 98.88 - 99.02 - 97.98
NCFFexcl1 9532 9867 9895 8435 9938 99.02 -
NCFF excl 2 81.34 82.8 86.69 47.37 98.97 9897 -
MLP 100 100 98.76 9998 99.81 100 98.51
SNC 27.81 19.68 21.44 2579 3933 2551 9.74
linear 98.83 98.75 31.02 833 37.69 98.96 10.72
NK1 - - 98.93 - 98.99 - 97.92
normal testset 1 NK2 - - 9643 - 98.92 - 95.41
NCFFexcl1 9572 99.03 95.06 9434 9894 9923 -
NCFF excl 2 87.47 93.61 8591 4249 99.02 99.02 -
MLP 100 100 99.72 99.98 100 100 99.72
SNC 27.81 19.68 21.44 25.79 39.33 2551 9.74
linear 98.87 99.1 31.58 7353 3515 99 9.22
NK1 - - 9892 - 08.82 - 98.74
normal testset 2 NK2 - - 96.9 - 98.93 - 95.86
NCFFexcl1 99.05 99.07 99.05 87.41 99.02 99.03 -
NCFFexcl2 9575 9595 89.21 4975 9899 98.94 -
MLP 100 100 100 99.03 100 100 100
SNC 20.73 1997 1753 19.13 3565 285 6.03
linear 9894 98.77 17.01 832 67.16 98.97 10.27
NK1 - - 9895 - 99.36 - 98.31
normal testset 3 NK2 - - 98.95 - 99.07 - 98.02
NCFFexcl1 9892 9891 9893 96.57 99.38 98.81 -
NCFF excl2 96.42 9728 91.59 57.44 98.81 99 -
MLP 100 100 99.71 99.99 100 100 99.71
SNC 23.88 18.2 22.18 1996 4296 20.8 10.38
linear 98.96 99.06 18.62 83.3 70.9 99.03 12.27
NK1 - - 9898 - 100 - 98.98
normal testset 4 NK2 - - 9442 - 99 - 93.58
NCFFexcl1 97.49 98.93 9899 6441 99.85 9895 -
NCFFexcl2 86.04 90.1 98.8 33.5 9899 9469 -
MLP 100 100 99.99 99.85 100 100 99.99
linear 93.59 95.03 453 90.57 7621 76.68 26.85
NK1 - - 4542 - 48.15 - 2.16
NCFF 0-0 NK2 ] ; 4505 - 5179 - 2.49
mlp 99.11 100 4535 9996 49.21 80.89 0.03
linear 99.12 98.65 1.41 9791 9538 90.47 141
NK1 - - 32 - 100 - 32
NCFF 5-2 NK2 - - 3.75 - 100 - 3.75
mlp 100 100 0 100 100 9393 0
linear 100 100 0 88.6 7431 9999 0
NK1 - - 18.69 - 73.73 - 14.02
NCFF 2-1 NK2 ) ] 5034 - 73.89 - 38.66
mlp 100 100 4331 9995 7391 100 36.43
linear 99.85 9988 O 83.13 8491 100 0
NK1 - - 78.05 - 84.9 - 64
NCFF 3-1 NK2 ; ] 4127 - 8195 - 27.46
mlp 100 100 12.79 100 84.64 100 0
linear 99.04 99.73 O 8546 9999 9987 O
NK1 - - 5.95 - 100 - 5.95
NCFF 3-2 NK2 - - 0.12 - 100 - 0.12
mlp 100 100 0 99.69 100 9993 0
linear 9999 9921 8.26 83.51 25.83 100 2.92
NK1 - - 25.55 - 92.79 - 22.2
NCFF7-3 NK2 ) ] 13.59 - 8425 - 13.09
mlp 100 99§99 39.67 9791 90.04 100 30.63
linear 99.94 100 0.04 87.69 4.49 69.07 O
NK1 - - 46.62 - 59.9 - 20.53

NCFF O-R



Table 9:

Full results for BVAE on 3dshapes

floorh wallh size orient shape objh NCFF
SNC 20.17 23.3 3549 2459 36.73 20.51 12.85
linear 99.06 99.25 5555 87.31 35.56 99.03 13.93
NK1 - - 99.1 - 99.26 - -
normal testset 0 NK2 - - 98.95 - 98.89 - 97.82
NCFFexcl1 99 9897 9692 5759 9977 99.13 -
NCFF excl 2 93.12 91.86 84.05 34.11 99.86 98.58 -
MLP 100 100 100 99.92 100 100 100
SNC 22.05 17.04 16.64 1578 4145 1733 738
linear 99 99.12 1572 9639 64.16 99.05 8.39
NK1 - - 98.86 - 99.26 - 98.12
normal testset 1 NK2 - - 96.41 - 98.99 - 95.43
NCFFexcl1l 9895 99.06 99.04 93.06 9887 98.83 -
NCFF excl 2 92.94 90.57 93.66 57.28 99 99.01 -
MLP 100 100 97.34 100 100 100 99.74
SNC 20.08 18.85 285 13.11 36.68 18.89 10.97
linear 99.28 98.94 66.14 31.35 79.27 99.1 55.6
NK1 - - 99.03 - 99.08 - 98.12
normal testset 2 NK2 - - 9797 - 98.9 - 96.88
NCFFexcl1 98.66 98.97 98.80 96.66 99.21 99.06 -
NCFFexcl2 88.08 8579 8796 6375 9896 95.55 -
MLP 100 100 99.63 99.68 100 100 99.63
SNC 2547 18 3635 19.76 35.68 2222 147
linear 99.19 9934 4492 88.59 53.89 99 26.22
NK1 - - 99.38 - 99 - 98.38
normal testset 3 NK2 - - 98.01 - 99 - 97.04
NCFFexcl1 9891 9892 9431 93.18 9999 99.39 -
NCFF excl 2 98.11 9235 76.62 52.11 99.02 99.08 -
MLP 100 100 9998 99.97 99.99 9999 9997
SNC 2248 20.08 25.16 65.74 3574 2126 9.35
linear 99.3 98.8 46.12 83.24 36.65 99.01 13.09
NK1 - - 99.55 - 99.29 - 98.84
normal testset 4 NK2 - - 98.17 - 98.92 - 97.1
NCFF excl1 98.88 99 99.01 7341 99.04 99.13 -
NCFFexcl2 92.6 9695 9427 3871 9892 98.94 -
MLP 100 100 100 98.87 100 100 100
linear 99.25 99.03 4831 8655 O 96.83 0
NK1 - - 46.34 - 46.55 - 3.88
NCFF 0-0 NK2 ; ; 369 - 5223 - 3.43
mlp 100 100 46.61 100 52.34 99.89 4.97
linear 100 100 0 92.12 100 100 0
NK1 - - 0 - 100 - 0
NCFF 5-2 NK2 - - 0 - 99.87 - 0
mlp 100 100 0 100 100 100 0
linear 100 9987 0 64.17 16.77 100 0
NK1 - - 31.59 - 81.72 - 28.44
NCFF 2-1 NK2 ) ] 767 - 76.67 - 5.77
mlp 100 100 3827 99.66 79.52 100 32.94
linear 99.41 99.7 0 90.09 41.61 100 0
NK1 - - 5093 - 15.1 - 1.8
NCFF 3-1 NK2 - ; 68.52 - 186 - 6.14
mlp 100 100 47.07 100 15.8 100 0
linear 9995 9993 1586 90.67 O 9933 0
NK1 - - 5.95 - 100 - 5.95
NCFF 3-2 NK2 - - 4035 - 99.01 - 40.05
mlp 100 100 0 99.77 100 100 0
linear 97.3 96.9 5935 7843 0 100 0
NK1 - - 35.61 - 96.09 - 35.09
NCFF7-3 NK2 ] o 3503 - 88.95 - 29.86
mlp 100 99788 43779 83.65 93.99 100 37.78
linear 99.59 9981 O 89.38 63.08 68.14 0
NK1 - - 6297 - 4537 - 21.31

NCFF O-R



Table 10: Full results for FACTOR on 3dshapes

floorh wallh size orient shape objh NCFF
SNC 30.77 23.69 3155 16 31.86 12.84 1041
linear 9894 98.97 3843 3827 3199 7498 11.52
NK1 - 64.7 - 88.42 - 54.93
normal testset 0 NK2 - - 68.93 - 68.19 - 44.36
NCFFexcl1 98.81 9142 5891 39.2 9227 9134 -
NCFFexcl2 68.03 7444 61.11 2347 71.67 6394 -
MLP 100 99.54 67.03 98.46 98.9 98.99 66.2
SNC - - - - - - -
linear 96.79 99.02 18.76 57.48 5474 86.12 9.14
NK1 - - 98.95 - 99.07 - 98.02
normal testset 1 NK2 - - 89.64 - 98.56 - 88.33
NCFFexcll 71.14 99 9294 9344 98.11 9626 -
NCFFexcl2 43.72 64.14 68.53 3844 9027 7741 -
MLP 100 100 98.95 99.25 98.86 99.19 97.82
SNC 21.96 2048 23.11 1592 26.72 1829 6.63
linear 99.03 99.04 37.24 49.19 36.76 90.54 10.63
NK1 - - 8597 - 98.97 - 85.2
normal testset 2 NK2 - - 66.17 - 96.04 - 64.21
NCFFexcl1 90.7 95.84 90.88 83.87 99.08 98.98 -
NCFFexcl2 76.32 7068 66.23 53.14 95.09 8391 -
MLP 100 100 99.02 99.3 9991 99.99 98.93
SNC 2419 4123 17.67 1879 41.61 2371 7.63
linear 99.08 99.09 17.62 5232 50.72 7624 8.7
NK1 - - 96.52 - 99.09 - 95.61
normal testset 3 NK2 - - 81.57 - 93.16 - 76.05
NCFFexcl1 79.03 8178 86.41 57.75 98.78 99.01 -
NCFFexcl2 54.14 46.17 62.67 3297 87.83 7792 -
MLP 100 99.99 99.04 94.05 97.18 99.27 96.33
SNC 21.77 20.19 21.08 15.01 31.19 2371 6.46
linear 9549 9347 1897 31.85 3835 75.64 5.68
NK1 - - 98.96 - 99 - 98
normal testset 4 NK2 - - 7893 - 84.64 - 66.78
NCFFexcl1 5742 7205 99.03 60.61 94.3 87.4 -
NCFFexcl2 39.54 5149 5798 3279 1725 64.89 -
MLP 100 99.49 9894 9921 99.03 99.06 97.99
linear 100 99.8 0 65.11 47.82 4882 O
NK1 - - 43.19 - 3347 - 0.77
NCFF 0-0 NK2 ] ] 447 - 3286 - 5.69
mlp 100 100 38.69 100 40.93 99.16 0.73
linear 9381 9539 O 59.65 56 7795 0
NK1 - - 32 - 100 - 32
NCEF 5-2 NK2 - - 26.28 - 96.82 - 26.51
mlp 100 100 0 99.97 100 100 0
linear 88.57 9095 O 3327 2.14 61.83 0
NK1 - - 1296 - 4947 - 9.41
NCFF 2-1 NK2 ) ] 658 - 3947 - 2.75
mlp - - 1.92 99.32 51.35 100 0.91
linear 9355 8859 O 56.3 0 6576 0
NK1 - - 67.06 - 95.35 - 61.92
NCFF 3-1 NK2 - ; 47.03 - 86.03 - 59.64
mlp 100 100 49.81 100 98.73 100 48.74
linear 100 100 0 83.4 99.06 100 0
NK1 - - 31.6 - 99.02 - 31.34
NCEF 3-2 NK2 - - 44.69 - 99.37 - 44.67
mlp 100 100 11.51 99.8 99.9 100 11.51
linear 91.25 89.19 13.79 5155 O 9749 0
NK1 - - 31.27 - 69.24 - 7.17
NCFF7-3 NK2 ) ] 2041 - 743 - 10.93
mlp 100 951 .%3 2648 9497 67.05 100 2.47
linear 98.27 9994 1473 5826 61.55 90.27 0.32
NK1 - - 3235 - 4042 - 0.14

NCFF O-R



Table 11: Full results for LEI on 3dshapes

floor h

wall h

size

orient

normal testset O

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 1

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 2

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 3

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 4

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

NCFF 0-0

linear
NK1
NK2
mlp

NCFF 5-2

linear
NK1
NK2
mlp

NCFF 2-1

linear
NK1
NK2
mlp

NCFF 3-1

linear
NK1
NK2
mlp

NCFF 3-2

linear
NK1
NK2
mlp

NCFF 7-3

linear
NK1
NK2
mlp

25.027

96.347

NCFF O-R

linear
NK1



Table 12: Full results for PVAE on 3dshapes

floorh wallh size orient shape objh NCFF
SNC 99.86 3753 3802 9953 9345 8214 31.89
linear 8072 9697 1746 782 8205 822 1372
NK1 100 5364 9392 9916 99.11 3471 32.84
normal testset 0 NK2 95.06 8724 9072 2131 9736 2951 26.67
NCFFexcl 1 2294 9337 2848 1378 27.66 9845 -
NCFFexcl2 1559 807 2452 1325 2297 - ]
MLP 99.07 98.86 9097 99.07 99.03 98.94 90.13
SNC 9081 393 7216 8671 9574 9996 7215
linear 99.04  90.69 3307 1541 89.03 98.97 3004
NK1 37.65 100 99.65 98.84 100 3353 3347
normal testset 1 NK2 100 1841 9987 87.87 31.04 - 30.99
NCFFexcl 1 87.08 3135 3822 2447 2582 100 -
NCFFexcl2 7166 17.97 30.66 1961 1615 - ]
MLP 98.86 9937 9894 9595 99.12 997  98.07
SNC 9088 3463 2025 9078 931 6949 1211
linear 91.98 9053 5064 9.16 7954 42.59 4033
NK1 9089 9671 6662 3742 9794 3991 26
normal testset 2 NK2 4206 2818 9876 100 9244 2678 2639
NCFFexcl1 313 7071 9307 2794 5003 9751 -
NCFFexcl2 2331 5538 7543 2383 4565 - ]
MLP 98.87 99.04 9626 3039 98.95 98.84 9529
SNC 3084 3122 2936 0952 6694 3449 8.79
linear 97.81 9428 2881 7605 879 5723 256l
NK1 100 4595 9837 99.00 98.97 32.87 32.35
normal testset 3 NK2 100 7621 6973 100 9851 4692 34.93
NCFFexcl1 3727 9893 3416 1855 3564 9875 -
NCFFexcl2 1644 722 2705 921 1944 - ]
MLP 98.98 9834 98.12 9929 99.11 99.05 97.32
SNC 9088 472 5580 9934 9751 67.04 39.71
linear 9644 9566 22.61 77.58 9248 58.63 20.56
NK1 100 4694 98.87 99.99 9846 33.87 33.49
normal testset 4 NK2 100 1664 9989 100 100 3344 3341
NCFFexcl 1 44.16 95.6 4448 2059 39.83 98.96 -
NCFFexcl2 14.69 745 3457 1131 2542 - ]
MLP 98.93 991 9898 99.05 99.01 99.07 97.99
Tinear 9205 9158 075 7603 8019 0 043
NK1 100 4512 538 99.04 94.03 3738 3.33
NCFF 0-0 NK2 100 2695 2123 100 15 799 038
mlp 99.07 99.04 3142 9935 9253 6745 27.71
Tinear 9863 9113 0 80.03 9497 1333 0
NK1 3229 100 003 9969 100 17.73 001
NCFF 5-2 NK2 100 1072 0 4359 1802 9252 0
mlp 0 9934 249 9971 99.87 99.93 2.49
Tinear 9169 9341 572 8597 9707 0 55.72
NK1 9839 97.13 0 100 100 001 0
NCFF 2-1 NK2 1171 100 1259 1 468 9999 051
mip 99.87 9912 949 9971 9957 6474 94.53
Tinear 96.72 9191 0 8317 8687 99.97 0
NK1 3027 100 0 100 100 239 0
NCFF 3-1 NK2 9265 985 0 100 249 113 0
mlp 9991 9751 0 99.07 99.82 99.94 0
Tinear 9336 9802 0 8693 80.82 9288 0
NK1 9336 9802 0 8693 89.82 92.88 0
NCEF 3-2 NK2 100 100 90.05 11.62 017 - 0.13
mip 99.55 9975 197 9949 99.69 99.95 1.97
Tinear 9449 8935 0 672 7125 064 0
NK1 701 100 638 6447 9988 617 027
NCFF7-3 NK2 100 921.%5 3013 6441 99.69 1235 1.85
mip 9838 9693 18.09 6731 9662 9857 17.62
Tinear 98.17 9779 0 80.65 8035 28.01 0
NK1 100 1514 329 100 7953 1504 048

NCFF O-R



Table 13: Full results for BTCVAE on mpi3d

hor vert size objh shape camhe bgh NCFF
SNC 5.04 436 65.64 70.84 2331 67.86 55.5 14.34
linear 13.54 1034 7553 70.25 3245 99.84 40.92 23.82
NK1 - - 95.74 - 75.89 - - 73.37
normal testset 0 NK2 - - 89.69 - 69.84 - - 63.52
NCFFexcl1 6333 46.12 9509 8505 71.45 9398 48.8 -
NCFFexcl2 49.69 31.77 90.37 50.51 5822 66 45.55 -
MLP 85.59 6692 9879 9944 86.87 O 100 86.06
SNC 5.81 5.58 69.62 T71.87 2822 67.77 55.6 19.24
linear 17.2 12.7 76.87 75.5 3548 100 46.89 26.01
NK1 - - 96.83 - 78.42 - - 76.24
normal testset 1 NK2 - - 92.4 - 67.72 - - 63.03
NCFFexcll 6692 4535 93.14 77.16 7592 88.31 38.18 -
NCFFexcl2 4646 29.96 86.08 54.16 6045 679 3797 -
MLP 86.95 67.02 9892 99.73 86.77 O 100 86.1
SNC 6.75 4.49 57.17 394 2434 7733 99.99 133
linear 15.48 9.25 65.72 43.77 31.83 99.54 100 20.39
NK1 - - 95.76 - 71.56 - - 68.87
normal testset 2 NK2 - - 88.66 - 66.61 - - 59.63
NCFFexcl1 6571 4585 9639 79.77 69.16 89.75 3546 -
NCFFexcl2 43.05 2678 9032 57.04 60.32 63.81 3478 -
MLP 86.18 6538 9793 9938 81.62 O 0 80.38
SNC 6.41 5.38 59.49 7547 269 76.81 99.99 16.25
linear 13.13 7.52 66.07 74.07 34.6 99.9 99.99 22.44
NK1 - - 95.29 - 74.1 - - 70.9
normal testset 3 NK2 - - 90.92 - 6342 - - 58.13
NCFFexcl1 7243 4552 948 78.01 71.3 88.29 37.66 -
NCFFexcl2 51.77 27.64 88.49 53.09 6094 66.1 3648 -
MLP 8772 69.01 9836 9992 8272 0 0 81.69
SNC 6.02 45 64.64 7751 23.02 682 55.64 14.48
linear 15.39 9.03 70.9 76.98 34.63 99.55 48.02 23.89
NK1 - - 88.74 - 57.13 - - 51.63
normal testset 4 NK2 - - 84.95 - 51.2 - - 44.26
NCFFexcl1 50.37 32.87 90.09 77.02 5948 9224 4727 -
NCFFexcl2 3446 2259 8222 64.6 49.32 81.32 45.64 -
MLP 67.18 4854 9379 9846 6825 O 99.9 65.03
linear 15.62 9.01 97.71 40.08 0.03 100 5347 0.01
NK1 - - 99.9 - 13.21 - - 13.16
NCFF 0-0 NK2 ] ] 98.67 - 2501 - ] 247
mlp 69.87 5341 99.87 9695 23 0 100 2.3
linear 1832 12.63 6895 7215 131 99.99 4506 0
NK1 - - 92.13 - 3481 - - 31.18
NCFF 1-4 NK2 - - 86.06 - 19.68 - - 15.22
mlp 5429 4048 9383 99.66 13.79 O 100 11.74
linear 6.51 10.99 9331 38.7 20.3 100 4435 203
NK1 - - 9991 - 7.76 - - 7.54
NCFF 0-5 NK2 ] ] 8787 - 2056 - ] 17.48
mlp 51.64 41.37 88.87 9526 10.13 0 99.98 5.8
linear 15,55 8.44 86.18 60.64 0 99.98 4547 0
NK1 - - 9945 - 2.32 - - 2.31
NCFF 1-3 NK2 - - 96.83 - 2.03 - - 2
mlp 8538 64.75 9997 99.69 0.53 0 98.46 0.53
linear 12.76  8.45 78.44 74 0 99.18 4443 0
NK1 - - 99.08 - 6.52 - - 6.26
NCFF1-1 NK2 ; ; 9284 - 763 - ; 7.18
mlp 67.06 51.68 99.9 9953 1152 0 100 11.47
linear 18.69 9.13 7326 78.03 0 100 4474 0
NK1 - - 97.34 - 34 - - 3.17
NCFF 0-2 NK2 ; - B g5 313 - ] 2.75
mlp 89.86 70.4 98.49 99.76 0.24 0 99.99 0.2




Table 14: Full results for BVAE on mpi3d

hor vert size objh shape camhe bgh NCFF
SNC 5.5 5.4 66.06 73.8 2593 94.84 54.61 17.56
linear 17.63 11.68 77.79 76.17 3694 99.71 48.3 28.21
NK1 - - 97.63 - 76.75 - - 75.29
normal testset 0 NK2 - - 93.09 - 61.52 - - 57.66
NCFFexcl1 7283 4489 9473 72.82 79.24 091.12 52.08 -
NCFFexcl2 48.69 28.54 87.99 535 59.74 89.22 51.57 -
MLP 86.51 70.23 9892 99.82 8828 0 99.99 87.61
SNC 5.93 441 66.69 78.82 27.22 7431 52.44  17.38
linear 16.87 924 7629 8891 3492 100 453 25.93
NK1 - - 9629 - 77.56 - - 75.02
normal testset 1 NK2 - - 91.29 - 69.5 - - 64.16
NCFFexcl1 66.69 46.28 9435 7225 76.04 93.58 7227 -
NCFFexcl2 4533 3159 89.01 6291 63838 745 7098 -
MLP 86.01 66.49 9896 99.9 8726 0 99.83 86.56
SNC 5.85 5.49 59.77 57.65 2292 87.11 36.2 13.82
linear 1554 14.62 71.78 73.45 34.85 99.89 36.64 24.08
NK1 - - 94.7 - 75.19 - - 71.87
normal testset 2 NK2 - - 89.73 - 66.43 - - 60.42
NCFFexcll 67.6 4156 9567 89.18 7421 88.93 80.82 -
NCFFexcl2 4732 3203 9058 8141 6472 71.63 76.35 -
MLP 85.17 6824 9868 9958 8447 O 99.99 83.71
SNC 5.73 5.02 6293 7261 2747 7322 55.5 17.16
linear 1554 14.62 71.78 73.45 3485 99.89 36.64 24.08
NK1 - - 94.75 - 7534 - - 71.85
normal testset 3 NK2 - - 89.73 - 66.43 - - 60.42
NCFFexcll 67.6 4156 9567 89.18 7421 88.93 80.82 -
NCFFexcl2 47.32 32.03 90.58 8141 6472 71.63 76.35 -
MLP 8732 6792 989 9974 84.63 O 100 83.94
SNC 6.35 4.65 5647 6255 27.04 5801 40.52 15.17
linear 14.15 8.5 64.75 97.15 33.86 99.08 4415 21.45
NK1 - - 95.33 - 77.6 - - 74.43
normal testset 4 NK2 - - 91.22 - 65.77 - - 60.22
NCFFexcl1 70.52 4731 96.17 84.19 73.69 9845 76.71 -
NCFFexcl2 5499 3446 9272 60.88 59.78 85.66 65.59 -
MLP 86.68 68.55 98.88 99.86 8424 O 99.99 83.54
linear 9.68 7.66 80.89 952 0.13 99.37 382 0
NK1 - - 99.27 - 13.01 - - 12.83
NCFF 0-0 NK2 ] ] 96.08 - 2198 - ] 2096
mlp 75.16 55.28 99.86 98.63 2023 O 100 20.12
linear 16.5 6.34 4234 91.57 5.06 99 9985 0
NK1 - - 91.06 - 391 - - 2.53
NCFF 1-4 NK2 - - 834 - 11.88 - - 8.49
mlp 51.51 37.19 9421 9993 17.16 O 0 15.56
linear 12.55 1239 8341 90.54 26.06 99.98 50.46 25.62
NK1 - - 8732 - 7.82 - - 6.06
NCFF 0-5 NK2 ] ] 6755 - 947 - ] 3.46
mlp 56.62 4798 9339 9997 214 O 100 15.56
linear 16.35 1047 6732 81.67 0 99.36 5725 0
NK1 - - 9948 - 2.52 - - 2.52
NCFF 1-3 NK2 - - 99.08 - 1.49 - - 1.46
mlp 87.19 6585 9996 9998 0.62 0 100 0.62
linear 1579 10.85 9248 74.8 0 97.95 5588 0
NK1 - - 99.54 - 17.17 - - -
NCFF1-1 NK2 ; ; 98.57 - 864 - ; ;
mlp 73.84 5643 9998 99.77 7.93 0 99.7 7.91
linear 16.22 10.56 70.52 8097 0 99.94 4648 0
NK1 - - 9422 - 1.05 - - 0.85
NCFF 0-2 NK2 ] _ 1% 63 - 09 - ] 0.59
mlp 86.08 67.12 9924 9998 0.55 0 100 0.52




Table 15: Full results for FACTOR on mpi3d

hor vert size objh shape camhe bgh NCFF
SNC 6.09 5.05 64.12 40.64 24.57 68.75 47.16 15.79
linear 12.66 8.85 63.69 5295 36.11 99.1 36.79 23.72
NK1 - - 91.88 - 69.83 - - 64.56
normal testset 0 NK2 - - 91.43 - 67.03 - - 61.58
NCFFexcl1 553 34.02 90.71 78.27 66.5 83.96 60.66 -
NCFFexcl2 37.06 21.26 90.09 6237 65 61.36 59.61 -
MLP 7795 59.73 97.43 98.88 8046 O 99.83 78.84
SNC 5.27 4.45 56.76 69.91 27.07 75.57 52.86 15.24]
linear 6.3 9.78 61.18 76.65 35.1 99.33 35.35 21.39
NK1 - - 93.82 - 71.77 - - 67.55
normal testset 1 NK2 - - 88.2 - 61.37 - - 54.56
NCFFexcll 6239 36.9 93.18 69.21 70.71 84.49 6326 -
NCFFexcl2 41.9 2547 8595 51.64 57.1 67.02 6291 -
MLP 80.17 6257 98.12 99.51 83.14 O 99.88 82
SNC 5.2 4.55 64.89 34.89 26 70.51 50.2 16.53
linear 15.99 10.08 75.54 46.83 41.87 99.68 4527 3197
NK1 - - 95.09 - 77.2 - - 73.99
normal testset 2 NK2 - - 89.24 - 67.87 - - 61.28
NCFFexcl1 57.28 38.14 9145 7942 73.66 84.97 59.38 -
NCFFexcl2 38.11 26.57 8482 68.07 59.59 65.28 59.16 -
MLP 79.81 60.92 98.25 98.73 8447 O 99.79 83.31
SNC 6.13 4.51 61.02 35.7 2458 74.69 3831 1523
linear 11.41 9.66 69.75 77.15 39.51 98.97 38.68 27.03
NK1 - - 9352 - 7347 - - 69.42
normal testset 3 NK2 - - 86.09 - 61.29 - - 53.19
NCFFexcl1 59.1 39.34 92.18 80.05 70.78 88.1 81.77 -
NCFFexcl2 41.65 23.89 85.04 68.65 60.37 74.16 80.32 -
MLP 81.2 62.05 97.99 99.09 82.61 O 99.13 81.28
SNC 5.9 423 61.39 4724 2731 6778 55.04 174
linear 13.21 8.51 65.71 57.53 36.77 99.11 46.84 24.16
NK1 - - 93.74 - 7298 - - 68.61
normal testset 4 NK2 - - 9323 - 70.12 - - 65.65
NCFFexcll 60.72 37.5 92.53 74 67.24 88.57 56.45 -
NCFFexcl 2 43.17 2546 9228 6093 63.67 6144 56.2 -
MLP 80.62 6144 9749 9891 80.69 O 99.98 79.16
linear 16.06 8.9 71.63 3092 694 97.43 51.25 43
NK1 - - 97.34 - 12.21 - - 11.38
NCFF 0-0 NK2 ] ] 9748 - 1576 - ] 15.18
mlp 65 50.01 99.57 9345 9.92 99.95 99.92 9.71
linear 14.03 11.09 4042 5751 0.05 99.86 4214 0
NK1 - - 99.61 - 2521 - - 23.16
NCFF 1-4 NK2 - - 73.13 - 19.49 - - 15.08
mlp 46.42 3433 93.18 98.03 2925 O 99.99 26.63
linear 11.64 7.73 92.4 64.68 8.43 99.85 52.75 843
NK1 - - 67.26 - 3.11 - - 1.66
NCFF 0-5 NK2 ] ] 8391 - 205 - ] 2.7
mlp 58.01 39.48 97.24 98.22 3.66 0 99.97 2.7
linear 15.18 9.77 5791 8334 0 99.33 4693 0
NK1 - - 97.52 - 0.92 - - 0.91
NCFF 1-3 NK2 - - 96.37 - 14 - - 1.31
mlp 79.48 60.41 99.89 9994 0.55 0 99.99 0.55
linear 17.13 11.69 74.08 76.06 0 98.12 4627 0
NK1 - - 95.63 - 14.61 - - 14.47
NCFF1-1 NK2 ; ; 85.16 - 17.84 - ; 16.97
mlp 58.1 4778 98.25 98.8 10.18 0 99.32 9.44
linear 16.27 11.76 67.23 80.28 0.25 99.08 4857 0
NK1 - - 93.75 - 1.76 - - 1.51
NCFF 0-2 NK2 ] - 1 go08 - 045 - ; 033
mlp 78.8 59.93 98.58 99.75 0.62 0 99.98 0.55




Table 16: Full results for LEI on mpi3d

vert

size

obj h

cam height

normal testset O

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 1

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 2

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 3

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

normal testset 4

SNC

linear

NK1

NK2

NCFF excl 1
NCFF excl 2
MLP

NCFF 0-0

linear
NK1
NK2
mlp

NCFF 1-4

linear
NK1
NK2
mlp

NCFF 0-5

linear
NK1
NK2
mlp

58.668

NCFF 1-3

linear
NK1
NK2
mlp

57.677

NCFF 1-1

linear
NK1
NK2
mlp

NCFF 0-2

linear
NK1
NK2
mlp

i _ 16
2389 2519

21.817

45.272

58.735 2.68




Table 17: Full results for PVAE on mpi3d

hor vert size objh  cam height bgh shape NCFF
SNC 10.31 6.69 59.61 20.7 85.2 79.62 21.03 12.89
linear 13.61 5.03 74.11 30.09 100 99.84 28.68 19.89
NK1 35776 26.67 81.59 81.86 96.79 0 25776 21.45
normal testset 0 NK2 21.55 16.02 7249 79.75 91.13 4691 2322 17.16
NCFFexcl 1 25.58 1343 77.83 88.29 100 97.47 40.07 -
NCFFexcl2 2424 11.76 75.65 83.22 98.03 79.15 - -
MLP 38.36 26.28 81.37 9346 100 99.97 37.5 31.2
SNC 9.2 6.89 59.86 23.5 99.46 89.06 2094 12.63
linear 13.81 4.39 72.6 30.92 100 98.54 28.38 19.38
NK1 3522 2592 83.1 8498 98.33 0 2541 21.2
normal testset 1 NK2 - - - - - - - -
NCFFexcl1 22.6 10.79 79.67 85.59 100 97.58 39.44 -
NCFFexcl2 21.1 8.91 78.62 79.52 98.33 82.01 - -
MLP 3575 23.08 81.95 88.11 100 99.87 3597 30.19
SNC 7.47 4.07 69.29 20.73 95.12 89.54 21.84 16.1
linear 1242 4.52 75.2 32.37 100 98.98 28.73 19.95
NK1 30.6 2244 80.46 78.33 94.38 99.98 2445 19.8
normal testset 2 NK2 - - - - - - - -
NCFFexcl1 21.08 13.06 76.98 81.63 100 91.97 37.33 -
NCFFexcl2 18.89 11.11 75.78 80.24 99.02 79.49 - -
MLP 32.55 21.78 79.78 84.59 100 99.8 34.82 28.86
SNC 8.26 5.38 66.09 23.87 9991 99.97 21.07 14.25
linear 11.58 5.26 73.16 3427 100 994 27.87 19.2
NK1 3236 23.57 81.11 81.84 97.11 100 24.55 20.21
normal testset 3 NK2 - - - - - - - -
NCFFexcl1 2388 11.58 783 82.85 100 85.69 3752 -
NCFFexcl2 18.98 10.62 77.25 81.59 99.17 61.82 - -
MLP 2091 21 80.05 86 100 99.99 33.08 26.5
SNC 721 4.49 72.89 21.37 99.93 66.75 2429 1791
linear 12.72  5.04 74.3 32.78 100 70.82 29.77 21.37
NK1 33.66 25 81.62 86.48 97.44 84.37 2623 21.17
normal testset 4 NK2 - - - - - - - -
NCFFexcl1l 19.12 11.63 80.55 90.2 100 77.85 3697 -
NCFFexcl2 18.01 9.97 7748 90.18 98.97 75.15 - -
MLP 3278 24.02 80.31 9145 100 8424 3444 28.6
linear 9.29 2.77 93.64 23.7 100 92.7 0 0
NK1 224 18.86 94.57 59.36 98.51 98.15 0 0
NCFF 0-0 NK2 205 1794 89.99 4176 75.88 0 0 0
mlp 21.86 18.07 98.32 70.95 100 99.57 0.06 0.06
linear 1239 5.12 60.38 38.19 100 9727 0 0
NK1 27.4 20.65 74.17 85.05 98.18 99.58 0 0
NCFF 1-4 NK2 - - - - - - - -
mlp 27.8 18.19 80.16 85.51 100 99.52 0.08 0.07
linear 10.58 42 88.16 31.08 100 9921 O 0
NCEF 0-5 NK1 20.66 2642 9256 87.57 96.71 0 0 0
NK2 20.04 16.86 89.64 53.77 94.58 76.37 0 0
mlp 28.58 24.29 9293 90.35 100 99.99 0.05 0.04
linear 10.65 4.67 90.47 31.14 100 96.15 0 0
NCEF 1.3 NK1 2545 17.84 9556 81.02 94.3 98.87 0 0
NK2 2391 1593 93 72.66 86.86 9424 0 0
mlp 28.4 17.32 97.09 86.12 100 98.58 0.95 0.85
linear 11.27 4.79 84.14 314 100 98.36 0 0
NCEF 1-1 NK1 30.6 19.26 95.66 82.08 96.33 0 0 0
NK2 19.99 11.86 97.83 56.9 82.33 98.11 0 0
mlp 31.14 18.25 92.75 88.23 100 99.66 0.02 0.01
linear 1243 49 59.53 37.04 100 97.06 0 0
NCEF 0-2 EE; _28 204197 _74.03 _84.77 _98.28 _99.58 0 E)
mlp 29.03 18.11 79.58 86.12 100 99.48 0.05 0.01
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