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1. Symmetry Detection Pruning

As part of the symmetry detection we find significant symmetries in the retrieved mesh using [?]. Define a candidate
symmetry as the points a and b, and their normals n, and n;. Define p, the point which minimizes the distance to the vectors
defined by a, n, and b, n,. We eliminate any candidates with a point to vector distance greater than .01. Define m as the
average of a and b. We further eliminate any candidates with abs(cos(ang(b—a,p—m))) > .05, that is we reject candidates
when the angle between the lines a, b and p, m is too far from a right angle.

2. Dataset

Our dataset is separated into two training sets, train one and train two; a validation set; and a test set. We provide “subset”
versions of Train 2, Validation, and Test, because running a model on such a large dataset is prohibitively expensive. Test is
25k images, while test subset is a more manageable 1.8k images. Our presented experiments are on the subset versions of
our dataset. See table 1.

In our experiments, we train model parameters on Train 2 Subset. We include Train 2 as part of our query set when we
test on Validation Subset and Test Subset. We do not ever include Validation in the training set.

Train 1
Experiment Type | #Classes | #Models | #Views
30 10 40
Train 2 Subset Train 2
Experiment Type | #Classes | #Models | #Views #Classes | #Models | #Views
Novel Class 10 15 40 10 5 2
Novel Model 30 3 40 10 2 5
Novel View 30 10 3 10 5 2
Validation Validation Subset
Experiment Type | #Classes | #Models | #Views #Classes | #Models | #Views
Novel Class 5 15 40 5 10 2
Novel Model 30 2 40 10 2 5
Novel View 30 10 2 10 5 2
Test Test Subset
Experiment Type | #Classes | #Models | #Views #Classes | #Models | #Views
Novel Class 15 20 40 15 20 2
Novel Model 40 5 50 24 5 5
Novel View 40 15 5 24 5 5

Table 1: We provide “subset” versions of Train 2, Validation, and Test, because running a sufficiently complex model on such
a large dataset is prohibitively expensive. Test is 25k images, while test subset is a more manageable 1.8k images.
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3. Additional Results

We present additional selected results. For comparison we attempt to pick results of varying quality based on the voxel I/U
error metric. We select 9 examples from “novel class”, “novel model”, and “novel view” test sets. Our method is unaware of
which set a query comes from, and we break out these classes only to demonstrate the range of reconstructions our system

produces. See Figures 1 2 3.



Query Depthmap Query Mesh Pointcloud Mesh Reconstruct Baseline Matched Mesh Deformed Mesh Reconstruct Depth Reconstruct Full
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Voxel /U 0.168203 0.580038 0.612977 0.647554 0.775428
Surface Dist 0.153443 0.018345 0.016891 0.024212 0.016269
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Voxel /U 0043357 0.354131 0273732 0425051 0.464348

Surface Dist 0410783 0.107925 0.069740 0.027695 0.024812

Voxel /U 0341377 0.546113 0.519263 0.445609 0.464446

Surface Dist 0260012 0.036091 0.041921 0.077000 0.066661
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Voxel /U 0087846 0.264907 0.300378 0.561961 0.461808

Surface Dist 0358486 0.063434 0.032870 0.013134 0.017868
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Voxel /U 0282487 0.278303 0.290660 0.791375 0.461730

Surface Dist 0068139 0.069579 0.077417 0.015789 0.062857
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Voxel /U 0061032 0.080450 0.095910 0476973 0461464

Surface Dist 0419326 0.095079 0.090328 0.021310 0.016114

Voxel /U 0010739 0.224167 0.316571 0.385201 0.454157

Surface Dist 0224154 0.041499 0.022589 0.024455 0.015429
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Voxel /U 0197045 0.315080 0.180216 0.121002 0.062326

Surface Dist 0351492 0.075261 0.070712 0.079275 0.084910
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Voxel /U 0030396 0.083569 0.081737 0.099190 0.049667

Surface Dist 0293539 0.073206 0.071384 0.037153 0.053543

Figure 1: Examples from the “Novel Class” test set. The deformation is often extreme to create an object that looks like the
depthmap. However, the reconstruction technique is often robust enough to produce a reasonable mesh in many cases.



Query Depthmap Query Mesh Pointcloud Mesh Reconstruct Baseline Matched Mesh Deformed Mesh Reconstruct Depth Reconstruct Full

Voxel /U 0.263674 0.861403 0.878625 0.850297 0.921768
Surface Dist 0.153421 0.009998 0.010004 0.011390 0.008364
Voxel /U 0.237979 0.926913 0.936582 0.820934 0.917337
Surface Dist 0.175420 0.007382 0.007405 0.011132 0.007821
Voxel /U 0.366962 0.842140 0.887066 0.763752 0.888575
Surface Dist 0.058568 0.014056 0.011123 0.023574 0.012789
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Voxel /U 0.109241 0.765341 0.799606 0.769523 0.886265

Surface Dist 0.078068 0.032407 0.027521 0.029207 0.024390
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Voxel /U 0.024427 0.077872 0.113852 0.149952 0.132122

Surface Dist 0.209506 0.083506 0.077337 0.021119 0.032369

Voxel /U 0.115566 0.082450 0.117453 0.116422 0.131227

Surface Dist 0.216201 0.107650 0.101953 0.061834 0.061354

Voxel /U 0.051240 0.087109 0.088205 0.177343 0.126072

Surface Dist 0.284537 0.027587 0.028078 0.018836 0.020142
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Voxel /U 0.113276 0.181477 0.188769 0.117165 0.121815
Surface Dist 0.495840 0.045791 0.043238 0.054272 0.056918
Voxel /U 0.056908 0.072459 0.073200 0.080500 0.102237
Surface Dist 0.179543 0.027051 0.024045 0.056750 0.031611

Figure 2: Examples from the “Novel Model” test set. Failure cases are generally caused by a bad match which the deformation
and reconstruction are unable to compensate for.



Query Depthmap Query Mesh Pointcloud Mesh Reconstruct Baseline Matched Mesh Deformed Mesh Reconstruct Depth Reconstruct Full
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Voxel /U 0.293649 0.935560 0.940652 0.736997 0.949418
Surface Dist 0.336150 0.007968 0.008076 0.024974 0.008266
Voxel /U 0.379395 0.979350 0.980102 0.794126 0.942363
Surface Dist 0.094041 0.003770 0.003726 0.017237 0.005254
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Voxel /U 0.185114 0.504791 0.501952 0.305651 0.598346
Surface Dist 0.326219 0.034967 0.033444 0.042232 0.021069
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Voxel /U 0.206178 0.414765 0.405088 0.599948 0.596901
Surface Dist 0.145375 0.023540 0.021873 0.019812 0.018849
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Voxel /U 0.017215 0.853600 0.817989 0411213 0.594289
Surface Dist 0.338256 0.005304 0.005698 0.017211 0.010326
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Voxel I/U 0.182039 0.589225 0.628776 0.481675 0.577950
Surface Dist 0.251644 0.017928 0.016715 0.038813 0.023779
Voxel /U 0.053675 0.042880 0.045533 0.033141 0.056309
Surface Dist 0.252733 0.026769 0.025218 0.106614 0.038674
Voxel I/U 0.070338 0.164983 0.140967 0.048940 0.040112
Surface Dist 0.141774 0.021775 0.020630 0.040848 0.044472
Voxel /U 0.057430 0.043509 0.042628 0.021012 0.022181
Surface Dist 0.133253 0.017390 0.017371 0.105485 0.092938

Figure 3: Examples from the “Novel View” test set. Here we see examples where final reconstruction hurts the result that the
matcher and deformation produce.



