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(a) Input pointcloud

(c) Initial proxies from alternate view

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 1: Scene “14_chair_perturbed



(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 2: Scene “15_chair2_perturbed“
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 3: Scene “box_stacking_18*



(a) Input pointcloud

(b) Initial proxies (c) Initial proxies from alternate view

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view
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Figure 4: Scene



(a) Input pointcloud

(b) Initial proxies (c) Initial proxies from alternate view

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 5: Scene “viewl“
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Figure 6: Scene 0001
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Figure 7: Scene 0002



(a) RGBD Image

(b) Initial Proxies

(c¢) Optimized Proxies
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Figure 12: Scene 0007
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Figure 13: Scene 0008
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Figure 14: Scene 0010
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Figure 15: Scene 0011
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Figure 28: Scene 0025
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Figure 30: Scene 0027
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(c) Optimized Proxies

Figure 31: Scene 0028
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Figure 32: Scene 0029
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Figure 36: Scene 0033
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Figure 37: Scene 0034
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Figure 86: Scene 0083
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Figure 87: Scene 0084
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(a) RGBD Image

(b) Initial Proxies

Figure 88: Scene 0085
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Figure 89: Scene 0086
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Figure 90: Scene 0087
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Figure 91: Scene 0088
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(a) RGBD Image
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Figure 630: Scene 0643
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(a) RGBD Image
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(c¢) Optimized Proxies

Figure 631: Scene 0644
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(c¢) Optimized Proxies

Figure 632: Scene 0645
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(c) Optimized Proxies

Figure 633: Scene 0646
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(c¢) Optimized Proxies

Figure 634: Scene 0647
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Figure 635: Scene 0648
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(a) RGBD Image
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Figure 636: Scene 0649
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Figure 637: Scene 0650
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(a) RGBD Image
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(c) Optimized Proxies

Figure 638: Scene 0651
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 639: Scene 0652
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 640: Scene 0653
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 641: Scene 0654
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(a) RGBD Image
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Figure 642: Scene 0655
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(a) RGBD Image
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Figure 643: Scene 0656
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Figure 644: Scene 0657
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(a) RGBD Image
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Figure 645: Scene 0658
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Figure 646: Scene 0659
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(a) RGBD Image
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Figure 647: Scene 0660
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 648: Scene 0661
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(a) RGBD Image

(c¢) Optimized Proxies

Figure 649: Scene 0662
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 650: Scene 0663
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(c) Optimized Proxies

Figure 651: Scene 0664
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Figure 652: Scene 0665
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(c) Optimized Proxies

Figure 653: Scene 0666
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Figure 654: Scene 0667
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Figure 655: Scene 0668
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Figure 656: Scene 0669
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Figure 657: Scene 0670
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(a) RGBD Image
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Figure 658: Scene 0671

659



(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 659: Scene 0672
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Figure 660: Scene 0673

661



(c) Optimized Proxies

Figure 661: Scene 0674
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Figure 662: Scene 0675
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(a) RGBD Image
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Figure 663: Scene 0677
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Figure 664: Scene 0678
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Figure 665: Scene 0679
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Figure 666: Scene 0680
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Figure 667: Scene 0681
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Figure 668: Scene 0682
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Figure 669: Scene 0683

670



(a) RGBD Image

(b) Initial Proxies

4

(c¢) Optimized Proxies

Figure 670: Scene 0684

671



(a) RGBD Image

(b) Initial Proxies
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Figure 671: Scene 0685
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Figure 672: Scene 0687
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(c) Optimized Proxies

Figure 674: Scene 0689
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(a) RGBD Image
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Figure 675: Scene 0690
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(a) RGBD Image

(c) Optimized Proxies

Figure 676: Scene 0691
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Figure 677: Scene 0692
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Figure 678: Scene 0693
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Figure 679: Scene 0694
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(a) RGBD Image
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Figure 680: Scene 0695
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Figure 681: Scene 0696
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Figure 682: Scene 0697
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Figure 683: Scene 0698
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(b) Initial Proxies

(c) Optimized Proxies

Figure 684: Scene 0699
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(a) RGBD Image

(c) Optimized Proxies

Figure 685: Scene 0700
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 686: Scene 0701
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Figure 687: Scene 0702
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Figure 688: Scene 0703
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(a) RGBD Image
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(c) Optimized Proxies

Figure 689: Scene 0704
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Figure 690: Scene 0705
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(c) Optimized Proxies

Figure 691: Scene 0706
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(a) RGBD Image

(c) Optimized Proxies

Figure 692: Scene 0707
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(a) RGBD Image

(b) Initial Proxies

(c) Optimized Proxies

Figure 693: Scene 0776
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(c) Optimized Proxies

Figure 694: Scene 0780
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(a) RGBD Image
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Figure 695: Scene 0844
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(a) RGBD Image
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Figure 696: Scene 0995
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(a) RGBD Image
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(c) Optimized Proxies

Figure 697: Scene 1003
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(a) RGBD Image
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(c) Optimized Proxies

Figure 698: Scene 1028
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(b) Initial Proxies

(c) Optimized Proxies

Figure 699: Scene 1039
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(a) RGBD Image

(b) Initial Proxies

(c¢) Optimized Proxies

Figure 700: Scene 1086
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(a) RGBD Image

(b) Initial Proxies

(c¢) Optimized Proxies

Figure 701: Scene 1205

702



(a) RGBD Image
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Figure 702: Scene 1210
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(a) RGBD Image
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Figure 703: Scene 1213
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(a) RGBD Image
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Figure 704: Scene 1228
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(a) RGBD Image
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(c) Optimized Proxies

Figure 705: Scene 1237
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(a) Input pointcloud

(b) Initial proxies

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 706: Scene “02_5cubes_on_round_table*
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(a) Input pointcloud
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(b) Initial proxies

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 707: Scene “06_aligned_2boxes_on_round “
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 708: Scene “08_slanted_3boxes_on_floor“
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(a) Input pointcloud
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 709: Scene “10_aligned_2books *
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(b) Initial proxies (c) Initial proxies from alternate view

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 710: Scene “11_aligned_wood_henge “
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 711: Scene “07_4boxes_ontable*
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(a) Input pointcloud

(b) Initial proxies
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 712: Scene “09_slanted_2hidden“
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(a) Input pointcloud

(b) Initial proxies (c) Initial proxies from alternate view

st it A EH

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 713: Scene “31_cup_occluded_by_phone_and_keyboard “
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 714: Scene “32_monitor_supporting_keyboard_vague “
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(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 715: Scene “33_monitor_supporting_keyboard_good“
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 716: Scene “34_teakettle“
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(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 717: Scene “35 kitchen_with_bowls*
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 718: Scene “36_kitchen_with_food_and_jars*
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(a) Input pointcloud

(c) Initial proxies from alternate view

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 719: Scene “40_single_sofa_in_common_room “
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(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 720: Scene “41_office_chair_reception *

721



(b) Initial proxies
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 721: Scene “45_curved_turning_sofa_lobby “
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 722: Scene “46_5legged_chair_missing_armrest_lower_part “
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(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 723: Scene “51_regular_chair_in_hallway “
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(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 724: Scene “52_office_chair_in_lobby “

725



Table 1: Evaluation

CONTACTS SIDES
SCENE NAME #NODES (#CONTACTS) | INITIAL | OPTIMIZED | INITIAL | OPTIMIZED
cat1__02_5cubes_on_round_table 5 (6) 67% 100% 53% 96%
catl__06_aligned_2boxes_on_round 2 (3) 0% 100% 79% 98%
cat1__08_slanted_3boxes_on_floor 3 (5) 60% 100% 51% 95%
cat1__10_aligned_2books 2 (2) 100% 100% 66% 99%
catl__11_aligned_wood_henge 4 (5) 40% 100% 76% 99%
cat2__07_4boxes_on_table_fixed 6 (9) 67% 89% 4% 99%
cat2__09_slanted_2hidden_fixed 7 (10) 64% 91% 4% 98%
cat3__31_cup_occluded_by_phone_and_keyboard_fixed 3(3) 67% 100% 62% 93%
cat3__32_monitor_supporting_keyboard vague fixed 4 (5) 25% 88% 8% 99%
cat3__33_monitor_supporting keyboard_good 6 (8) 33% 89% 1% 97%
cat3__34 teakettle 6 (6) 25% 88% 62% 99%
cat3_-35 kitchen_with_bowls 4 (5) 1% 1% 54% 90%
cat3_-36 kitchen_with_food_and_jars 5 (5) 50% 83% 81% 99%
cat4__40 single sofa_in_common_room fixed 12 (14) 36% 86% 46% 91%
catd__41 office_chair_reception _fixed 7(7) 11% 100% 2% 97%
cat4__45_curved_turning_sofa_lobby_fixed 7(9) 11% 100% 60% 99%
cat4__46_blegged _chair_missing_armrest_lower_part_fixed 8 (8) 13% 100% 57% 93%
catb__51_regular_chair_in_hallway 8 (11) 36% 91% 63% 99%
cat5__52_office_chair_in_lobby_fixed 7(7) 14% 100% 48% 97%
AVERAGE per scene: 42% 88% 65% 97%
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(a) Input pointcloud

(b) Initial proxies (c) Initial proxies from alternate view

(d) Optimized proxies with contact graph (e) Optimized proxies with input pointcloud from alternate view

Figure 725: round_table_medium_height
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(a) Input pointcloud
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(b) Initial proxies

(d) Optimized proxies with contact graph (e) Optimized proxies with input pointcloud from alternate view

Figure 726: squared_medium
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(a) Input pointcloud

(c) Initial proxies from alternate view

(d) Optimized proxies with contact graph (e) Optimized proxies with input pointcloud from alternate view

Figure 727: single_sofa_medium_height
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(a) Input pointcloud

(b) Initial proxies (c)
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(d) Optimized proxies with contact graph (e) Optimized proxies with input pointcloud from alternate view

Figure 728: double_sofa_medium_height
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(a) Input pointcloud

(b) Initial proxies (c) Initial proxies from alternate view

(d) Optimized proxies with contact graph (e) Optimized proxies with input pointcloud from alternate view

Figure 729: common_room_two_chairs_3
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(b) Initial proxies (c) Initial proxies from alternate view

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 730: Scene “heap-10*
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(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 731: Scene “17 _kinfu_covered_object *
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(a) Input pointcloud

(d) Optimized proxies with contact graph  (e) Optimized proxies with input pointcloud from
alternate view

Figure 732: Scene “16_kinfu_complex_desk “
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