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1. Supplementary Material

1.1. Results on camera location error

In Table 1 we compare Our, LUD, ShapeKick and 1DSfM on 14 different scenes for N = 50, 100 and 150 images. For
each scene and each choice of NV we report the average of the median camera location error for 5 different trials. In Table
3-16, each table compares four competing algorithms on 5 different trials for 50, 100 and 150 images.

1.2. Results on essential matrix error

In Table 2 we compare Our, LUD, ShapeKick and 1DSfM on 14 different scenes for N = 50, 100 and 150 images.
For each scene and each choice of N we report the average of the median essential error for 5 different trials. Essential
matrix error between two cameras is computed as the norm of their difference after they are normalized to unit norm. We
multiply the essential matrix error by 100 and report it for convenience. In Table 17-30 , each table compares four competing
algorithms on 5 different trials for 50, 100 and 150 images.

Table 1: Average of median camera location error for 5 trials for each scene and each choice of N

Scene 50 images 100 images 150 images
Our | LUD | ShapeKick | IDSfM || Our | LUD | ShapeKick | IDSfM || Our | LUD | ShapeKick | 1DSfM

Alamo 043 | 044 0.39 1.85 047 | 048 0.49 1.49 045 | 046 0.44 1.16
Ellis Island 8.03 | 22.72 26.42 4.4 13.8 | 21.87 26.61 3.96 16.45 | 20.68 26.41 3.37
Madrid Metropolis 344 | 359 9.45 13.26 3.38 | 3.60 20.62 10.43 3.01 | 3.11 14.50 9.06
Montreal Notre Dame || 0.42 | 0.53 2.41 2.55 0.50 | 0.54 2.78 1.80 0.51 | 054 2.53 1.50
Notre Dame 033 | 0.39 0.29 2.42 0.27 | 0.30 0.39 1.91 026 | 0.29 0.23 1.42
NYC Library 1.66 | 2.76 10.89 2.81 211 | 258 14.37 2.12 1.58 | 2.02 13.85 2.33
Piazza Del Popolo 079 | 1.07 1.00 3.37 1.21 | 1.46 9.73 2.48 1.64 | 1.72 791 2.76
Piccadilly 147 | 2.07 2.94 6.36 1.85 | 2.20 8.47 4.57 221 | 240 6.56 4.76
Roman Forum 5.65 | 5.84 4.50 40.20 4.05 | 4.10 21.35 26.71 450 | 4.32 36.09 20.61
Tower of London 346 | 457 17.46 48.34 6.99 | 7.35 39.69 22.44 421 | 442 49.73 17.49
Union Square 313 | 354 4.46 4.73 446 | 452 5.37 11.16 7.58 | 8.66 12.06 10.64
Vienna Cathedral 3.61 | 442 15.79 18.30 3.89 | 557 25.82 5.17 517 | 5.89 24.59 4.72
Yorkminster 1.79 | 231 20.34 5.09 220 | 255 18.67 6.86 2.51 | 2.68 18.77 6.44
Gendermenmarkt 19.29 | 19.90 24.63 37.15 || 15.54 | 16.34 20.79 35.18 || 17.20 | 17.46 21.63 36.70




Table 2: Average of median essential matrix error for 5 trials for each scene and each choice of N

Scene 50 images 100 images 150 images
Our | LUD | ShapeKick | Our | LUD | ShapeKick | Our | LUD | ShapeKick
Alamo 3.96 3.90 3.74 4.77 4.86 5.19 4.52 | 4.57 4.64
Ellis Island 30.34 | 72.05 82.64 41.66 | 69.42 81.31 48.87 | 66.58 78.28
Madrid Metropolis 11.69 | 12.18 10.48 12.68 | 13.09 10.72 13.11 | 13.48 16.30
Montreal Notre Dame | 17.95 | 19.67 17.34 521 | 553 5.86 492 | 5.14 5.69
Notre Dame 4.90 5.07 4.37 3.86 | 4.18 4.44 3.71 3.89 3.52
NYC Library 19.63 | 24.84 21.73 20.37 | 24.32 29.68 19.21 | 21.28 34.84
Piazza Del Popolo 4.65 | 5.78 5.68 6.88 | 8.06 7.59 9.36 | 9.44 9.74
Piccadilly 32.34 | 35.67 39.17 28.86 | 33.62 35.55 17.56 | 18.51 22.66
Roman Forum 13.68 | 16.03 9.77 8.34 9.58 12.57 8.23 8.55 25.42
Tower of London 5.93 7.47 11.52 10.56 | 11.07 13.05 7.39 7.59 6.06
Union Square 40.46 | 49.98 46.65 59.31 | 62.78 68.45 51.03 | 50.70 57.01
Vienna Cathedral 9.27 | 25.18 22.28 9.62 | 13.27 23.16 12.43 | 14.93 24.90
Yorkminster 634 | 7.82 9.45 8.60 | 9.68 6.94 894 | 9.46 10.71
Gendermenmarkt 74.03 | 76.43 78.62 61.64 | 66.09 65.30 5542 | 56.24 59.60
Table 3: Median translation error on ‘Alamo’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 043|056 (039|042 | 033|045 | 040 | 039 | 036 | 0.75 | 043 | 0.37 | 0.39 | 0.39 | 0.64
LUD 041 | 050 | 0.45 | 0.50 | 0.32 | 0.46 | 041 | 0.39 | 038 | 0.76 | 0.43 | 0.38 | 0.40 | 0.41 | 0.69
ShapeKick | 0.41 | 0.49 | 0.41 | 0.34 | 0.32 | 0.43 | 041 | 0.43 | 0.36 | 0.82 | 0.42 | 0.38 | 0.40 | 0.39 | 0.63
IDStM 1.26 | 228 | 0.65 | 3.67 | 1.39 | 1.09 | 1.12 | 0.82 | 0.74 | 3.68 | 1.04 | 0.80 | 0.62 | 0.82 | 2.53
Table 4: Median translation error on ‘Ellis Island’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 528 | 11.54 | 419 | 1231 | 6.84 | 12.19 | 17.20 | 12.87 | 16.53 | 10.20 | 18.22 | 16.20 | 15.03 | 17.24 | 15.56
LUD 19.62 | 27.20 | 20.70 | 24.40 | 21.66 | 18.00 | 24.81 | 20.36 | 27.02 | 19.17 | 21.89 | 21.48 | 17.55 | 23.49 | 18.98
ShapeKick | 24.72 | 28.15 | 27.06 | 25.02 | 27.18 | 26.09 | 26.85 | 26.40 | 27.22 | 26.50 | 26.93 | 26.76 | 25.75 | 26.46 | 26.13
1DStM 357 | 348 | 507 | 447 | 539 | 333 | 417 | 394 | 389 | 447 | 3.26 | 3.20 | 394 | 284 | 3.60
Table 5: Median translation error on ‘Madrid Metropolis’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 5.01 | 253 | 2.56 | 2.60 | 450 | 6.19 142 | 212 133 | 581 | 271 | 3.07 | 419 | 1.54 | 3.54
LUD 540 | 1.90 | 3.39 | 3.37 | 3.89 | 6.69 1.67 | 2.05 1.51 6.08 | 2.96 | 3.09 | 4.21 1.63 3.66
ShapeKick | 5.07 | 1.97 | 16.22 | 2.22 | 21.78 | 5.07 | 29.63 | 16.90 | 29.38 | 22.13 | 6.56 | 2.88 | 16.91 | 28.57 | 17.57
1DSfM 2479 | 715 | 7.64 | 9.73 | 17.00 | 20.38 | 6.38 6.99 6.31 | 12.07 | 12.69 | 9.74 | 6.71 6.71 9.43
Table 6: Median translation error on ‘Montreal Notre Dame’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 0.28 | 0.29 | 0.28 | 0.58 | 0.67 | 0.44 | 0.36 | 0.62 | 0.47 | 0.57 | 045 | 0.40 | 0.72 | 047 | 0.53
LUD 0.39 1 039 | 042 | 0.72 | 0.75 | 045 | 0.39 | 0.70 | 0.55 | 0.61 | 0.47 | 0.41 | 0.74 | 0.51 | 0.56
ShapeKick | 0.42 | 0.36 | 0.41 | 10.14 | 0.72 | 046 | 041 | 1.50 | 10.88 | 0.64 | 0.45 | 10.22 | 0.77 | 0.61 | 0.58
IDSfM 079 | 1.59 | 432 | 279 | 328 | 1.67 | 242 | 219 | 1.12 | 1.58 | 1.45 | 1.65 | 243 | 1.20 | 0.75




Table 7: Median translation error on ‘Notre Dame’

trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 0.36 | 0.28 | 0.29 | 0.27 | 0.47 | 0.29 | 0.23 | 0.27 | 0.29 | 0.26 | 0.26 | 0.23 | 0.27 | 0.31 | 0.25
LUD 0.38 | 0.31 | 0.37 | 0.34 | 0.56 | 0.31 | 0.27 | 0.27 | 0.32 | 0.32 | 0.26 | 0.25 | 0.29 | 0.33 | 0.30
ShapeKick | 0.26 | 0.23 | 0.31 | 0.30 | 0.36 | 0.24 | 0.48 | 0.33 | 0.33 | 0.58 | 0.21 | 0.20 | 0.24 | 0.28 | 0.20
1DSfM 242 | 1.87 | 2.64 | 1.81 | 3.38 | 2.24 | 1.50 | 1.17 | 2.58 | 2.06 | 2.70 | 1.12 | 0.80 | 0.79 | 1.67
Table 8: Median translation error on ‘NYC Library’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 0.73 1.79 | 1.21 | 0.99 | 3.58 1.28 1.45 3.03 149 3.29 1.34 1.24 | 2.26 1.19 1.88
LUD 149 | 430 | 234 | 134 | 433 1.95 2.23 3.23 1.99 3.50 1.86 1.80 2.57 1.61 2.26
ShapeKick | 12.73 | 14.38 | 9.29 | 1.00 | 17.04 | 14.20 | 15.10 | 13.76 | 14.30 | 14.50 | 13.19 | 14.26 | 13.61 | 14.24 | 13.93
1DStM 1.59 391 | 1.56 | 148 | 5.51 1.64 141 2.62 1.78 312 | 2.73 1.58 2.67 1.55 3.13
Table 9: Piazza Del Popolo
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 099 | 095 | 055|075 (072|139 1.11 | 072 | 1.11 | 1.74 | 1.67 | 1.57 | 1.58 | 1.49 | 1.89
LUD 1.12 | 1.23 | 1.04 | 1.03 | 096 | 1.41 | 1.28 | 092 | 1.68 | 2.00 | 1.80 | 1.62 | 1.64 | 1.59 | 1.97
ShapeKick | 1.00 | 1.30 | 0.67 | 1.14 | 0.87 | 1.27 | 13.35 | 0.85 | 14.64 | 18.54 | 16.79 | 18.36 | 1.23 | 1.44 | 1.72
1DStM 272 1 274 1290 | 3.64 | 485|277 | 1.77 | 1.26 | 285 | 3.77 | 397 | 2.62 | 1.85 | 3.33 | 2.05
Table 10: Median translation error on ‘Piccadilly’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 087 | 2.78 | 1.56 | 1.98 | 0.16 | 2.17 | 1.71 | 2.81 | 235 | 0.22 | 1.73 | 1.82 | 1.97 | 2.45 | 3.08
LUD 1.08 | 297 | 322|293 |0.16 | 2.18 | 2.26 | 3.27 | 3.03 | 0.28 | 1.90 | 1.88 | 2.21 | 2.83 | 3.18
ShapeKick | 1.10 | 5.07 | 6.38 | 1.99 | 0.16 | 9.28 | 10.28 | 13.09 | 9.37 | 0.31 | 9.52 | 11.18 | 1.73 | 9.80 | 0.59
1DStM 8.83 | 1040 | 437 | 726 | 0.94 | 556 | 7.57 | 3.69 | 549 | 053 | 492 | 539 | 358 | 6.10 | 3.79
Table 11: Median translation error on ‘Roman Forum’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 5.53 233 | 1.68 | 1753 | 1.19 | 1.07 3.38 433 | 9.79 1.71 372 | 3.84 | 244 | 10.02 | 2.48
LUD 5.08 2.11 | 1.63 | 18.80 | 1.60 | 0.87 | 3.29 | 4.61 9.76 1.99 3.72 3.98 294 | 843 | 252
ShapeKick | 4.36 1.65 | 1.62 | 13.57 | 1.30 | 0.98 349 | 37.63 | 44.24 | 20.43 | 31.57 | 40.08 | 26.75 | 44.48 | 37.56
1DStM 69.33 | 56.74 | 8.56 | 62.09 | 4.31 | 28.53 | 29.28 | 23.06 | 41.96 | 10.73 | 16.21 | 6.86 | 37.05 | 38.59 | 4.34
Table 12: Median translation error on “Tower of London
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 1.57 7.55 219 | 381 | 2.16 | 1543 | 4.29 7.18 6.01 2.01 6.15 440 | 3.88 | 410 | 2.52
LUD 1.85 9.75 274 | 6.13 | 236 | 1591 | 437 | 7.70 | 6.44 | 234 | 6.28 | 4.61 4.01 441 2.80
ShapeKick 1.29 | 2858 | 244 | 5295 | 2.02 | 62.18 | 2.92 | 3.55 | 61.53 | 68.28 | 59.57 | 2.53 | 67.39 | 55.23 | 63.94
1DStM 127.25 | 38.86 | 61.06 | 7.51 | 7.05 | 4491 | 21.32 | 25.77 | 15.51 | 4.70 | 48.37 | 13.50 | 9.83 7.82 7.92




Table 13: Median translation error on ‘Union Square’

trials 50 images 100 images 150 images

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Our 242 | 2.08 | 495|203 | 419 | 746 | 379 | 119 | 414 | 572 | 803 | 10.76 | 6.53 | 5.27 | 7.29

LUD 254 | 358 | 534 | 258 | 3.65 | 796 | 453 | 146 | 408 | 459 | 7.62 | 11.56 | 6.41 | 991 | 7.78

ShapeKick | 4.10 | 6.29 | 7.79 | 2.02 | 2.11 | 8.15 | 6.18 | 1.44 | 2.59 | 848 | 11.21 | 14.64 | 696 | 1548 | 12.04

1DSfM 401 | 6.58 | 4.76 | 4.01 | 431 | 10.34 | 15.75 | 3.60 | 15.12 | 11.03 | 5.67 | 9.83 | 1524 | 17.63 | 4.85

Table 14: Median translation error on ‘Vienna Cathedral’

trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 3.09 | 067 | 488 | 735 | 2.04 | 623 | 099 | 423 | 333 | 467 | 877 | 149 | 5.00 | 443 | 6.14

LUD 436 | 131 | 5.01 | 9.75 | 1.66 | 8.57 1.52 | 547 | 591 | 637 | 894 | 2.01 | 593 | 547 | 7.10

ShapeKick | 3.45 | 14.81 | 31.26 | 23.21 | 6.20 | 25.26 | 19.73 | 23.83 | 32.15 | 28.11 | 24.27 | 19.34 | 30.71 | 22.89 | 25.72

1DSftM 67.82 | 320 | 5.15 | 10.74 | 460 | 627 | 454 | 411 | 641 | 449 | 483 | 237 | 541 | 412 | 6.89

Table 15: Median translation error on ‘Yorkminster’

trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 282 | 1.83 | 0.79 | 1.04 | 245 | 146 | 1.88 | 3.17 | 1.65 | 2.83 | 2.54 | 2.22 | 3.17 | 1.66 | 2.98

LUD 271 | 3.44 1.02 1.38 | 3.02 | 1.82 | 236 | 3.41 204 | 3.14 | 264 | 233 | 330 | 1.83 | 3.30

ShapeKick | 24.83 | 20.61 | 24.68 | 12.51 | 19.05 | 17.15 | 15.19 | 23.57 | 1594 | 21.51 | 17.32 | 16.95 | 23.01 | 14.93 | 21.61

1DSIM 817 | 376 | 625 | 3.66 | 3.59 | 832 | 639 | 7.07 | 594 | 658 | 8.87 | 652 | 6.89 | 586 | 4.05

Table 16: Median translation error on ‘Gendarmenmarkt’

trials 50 images 100 images 150 images

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Our 21.81 | 29.08 | 2547 | 9.00 | 11.09 | 30.80 | 19.18 | 19.63 | 7.40 | 0.69 | 4.16 | 3.23 | 19.86 | 31.45 | 27.31

LUD 22.08 | 29.18 | 26.05 | 10.79 | 11.40 | 31.23 | 20.51 | 19.10 | 990 | 097 | 6.09 | 4.30 | 19.69 | 31.38 | 25.82

ShapeKick | 22.08 | 29.24 | 28.65 | 29.94 | 13.23 | 30.13 | 33.03 | 12.88 | 26.88 | 1.00 | 4.62 | 3.82 | 28.96 | 32.16 | 38.57

1DSfM 60.17 | 38.88 | 3573 | 21.35 | 29.61 | 45.94 | 36.53 | 21.24 | 17.12 | 55.09 | 43.35 | 36.71 | 27.86 | 49.52 | 26.09

Table 17: Median essential matrix error on ‘Alamo’

trials 50 images 100 images 150 images

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Our 345 | 437 | 3.88 | 498 | 3.09 | 437 | 413 | 429 | 5.36 | 5.69 | 445 | 3.75 | 3.95 | 431 | 6.14

LUD 343 | 420 | 3.85 | 5.06 | 298 | 446 | 423 | 446 | 538 | 574 | 450 | 3.80 | 4.01 | 435 | 6.20

ShapeKick | 3.46 | 4.10 | 3.74 | 442 | 3.00 | 4.34 | 427 | 456 | 484 | 792 | 443 | 3.80 | 4.00 | 4.16 | 6.80

Table 18: Median essential matrix error on ‘Ellis Island’

trials 50 images 100 images 150 images

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Our 21.31 | 37.73 | 21.78 | 38.26 | 32.61 | 37.81 | 43.05 | 44.16 | 47.02 | 36.27 | 51.19 | 48.04 | 47.57 | 51.98 | 45.57

LUD 61.47 | 78.99 | 73.37 | 80.39 | 66.01 | 67.30 | 68.53 | 71.99 | 74.29 | 64.99 | 67.83 | 66.15 | 64.62 | 70.77 | 63.50

ShapeKick | 71.34 | 86.47 | 87.20 | 91.98 | 76.20 | 79.84 | 79.59 | 84.43 | 87.27 | 75.39 | 78.52 | 77.83 | 77.06 | 83.39 | 74.61




Table 19: Median essential matrix error on ‘Madrid Metropolis’

trials

50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 15.71 | 6.36 | 18.10 | 6.08 | 12.20 | 17.65 | 6.76 | 7.99 | 547 | 25.54 | 11.32 | 8.13 | 23.05 | 6.95 | 16.08
LUD 17.11 | 635 | 1933 | 541 | 12.71 | 17.78 | 6.87 | 8.52 | 559 | 26.67 | 11.52 | 839 | 23.62 | 7.11 | 16.79
ShapeKick | 12.59 | 5.79 | 17.46 | 4.84 | 11.71 | 10.22 | 6.09 | 8.66 | 5.79 | 22.83 | 17.87 | 7.20 | 3242 | 6.76 | 17.25
Table 20: Median essential matrix error on ‘Montreal Notre Dame’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 394 | 2.63 | 69.88 | 551 | 7.79 | 3.99 | 3.06 | 8.86 | 4.35 | 5.80 | 3.78 | 3.91 | 7.28 | 4.26 | 5.35
LUD 433 | 3.17 | 7590 | 6.34 | 8.63 | 425 | 331 | 940 | 465 | 6.04 | 396 | 4.04 | 7.79 | 4.44 | 549
ShapeKick | 4.19 | 3.12 | 63.02 | 6.55 | 9.79 | 5.05 | 3.53 | 895 | 491 | 6.85 | 428 | 4.17 | 8.66 | 523 | 6.12
Table 21: Median essential matrix error on ‘Notre Dame’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 5 1 2 3 4 5
Our 5.09 | 579 | 413 | 3.41 | 6.06 | 438 | 3.92 | 3.15 | 4.16 | 3.69 | 3.82 | 3.63 | 3.67 | 4.16 | 3.28
LUD 5.84 | 558 | 450 | 3.64 | 5778 | 4.89 | 4.19 | 3.36 | 443 | 4.06 | 4.02 | 3.79 | 3.81 | 4.33 | 3.48
ShapeKick | 4.24 | 4.57 | 4.05 | 3.88 | 5.10 | 3.69 | 4.82 | 3.82 | 490 | 496 | 3.28 | 3.56 | 3.64 | 4.04 | 3.08
Table 22: Median essential matrix error on ‘NYC Library’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 9.42 | 32.89 | 20.85 | 9.32 | 25.68 | 15.42 | 18.87 | 24.60 | 18.52 | 24.46 | 15.99 | 19.24 | 25.74 | 15.37 | 19.69
LUD 15.44 | 40.88 | 23.54 | 12.73 | 31.60 | 19.28 | 23.16 | 28.34 | 22.82 | 28.02 | 18.42 | 21.53 | 27.52 | 17.56 | 21.36
ShapeKick | 8.97 | 38.38 | 19.24 | 10.03 | 32.05 | 29.24 | 30.29 | 22.11 | 30.71 | 36.04 | 48.04 | 31.21 | 33.81 | 25.90 | 35.22
Table 23: Median essential matrix error on ‘Piazza Del Popolo’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 6.14 | 5.02 | 2.82 | 5.11 | 415 | 7.55 | 487 | 3.74 | 6.34 | 11.90 | 9.64 | 831 | 10.25 | 8.45 | 10.16
LUD 743 | 528 | 459 | 6.78 | 4.85 | 848 | 547 | 420 | 8.00 | 14.17 | 10.20 | 8.92 | 11.06 | 8.79 | 10.72
ShapeKick | 7.26 | 5.02 | 347 | 7.65 | 5.00 | 748 | 530 | 3.78 | 7.81 | 13.57 | 10.38 | 841 | 9.32 | 8.42 | 12.16




Table 24: Median essential matrix error on ‘Piccadilly’

trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 10.32 | 16.57 | 17.33 | 24.44 | 93.02 | 16.47 | 13.24 | 19.12 | 14.33 | 81.16 | 11.83 | 11.82 | 12.58 | 15.36 | 36.19
LUD 10.58 | 16.80 | 25.16 | 30.89 | 94.92 | 17.76 | 14.38 | 20.07 | 17.95 | 97.95 | 12.49 | 12.29 | 13.15 | 18.08 | 36.54
ShapeKick | 10.77 | 19.83 | 37.34 | 33.28 | 94.62 | 26.25 | 18.12 | 31.36 | 13.43 | 88.60 | 17.96 | 18.86 | 12.28 | 35.14 | 29.06
Table 25: Median essential matrix error on ‘Roman Forum’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 1190 | 7.15 | 6.17 | 37.92 | 5.26 | 3.00 | 7.87 | 1243 | 11.22 | 7.16 | 7.34 | 10.07 | 7.19 | 9.65 | 6.89
LUD 16.52 | 822 | 5.38 | 43.48 | 6.56 | 551 | 9.31 13.57 | 12.18 | 7.34 7.58 10.34 | 7.57 10.15 | 7.12
ShapeKick | 6.91 | 5.14 | 5.38 | 25.74 | 5.68 | 4.81 | 11.20 | 15.75 | 20.56 | 10.54 | 19.81 | 33.18 | 27.84 | 29.38 | 16.91
Table 26: Median essential matrix error on ‘“Tower of London’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 324 | 11.29 | 479 | 690 | 3.44 | 21.79 | 8.05 | 10.02 | 8.12 | 4.82 | 836 | 825 | 7.32 | 7.08 | 5.92
LUD 342 | 1220 | 6.86 | 10.70 | 4.17 | 22.81 | 8.34 | 1040 | 8.60 | 522 | 851 | 846 | 7.58 | 7.24 | 6.14
ShapeKick | 3.28 | 29.92 | 7.93 | 12.61 | 3.86 | 38.72 | 6.99 | 6.99 | 7.95 | 4.62 | 5.24 | 6.36 | 6.63 | 5.82 | 6.27
Table 27: Median essential matrix error on ‘Union Square’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 49.93 | 27.40 | 43.18 | 59.10 | 22.71 | 71.82 | 41.19 | 64.60 | 29.68 | 89.24 | 53.41 | 49.30 | 75.15 | 28.71 | 48.59
LUD 51.32 | 5597 | 45.01 | 74.52 | 23.07 | 68.85 | 53.87 | 82.60 | 30.11 | 78.49 | 53.75 | 51.07 | 56.75 | 40.30 | 51.62
ShapeKick | 44.06 | 55.31 | 48.19 | 69.74 | 1592 | 77.33 | 60.16 | 76.59 | 29.35 | 98.79 | 67.21 | 53.69 | 56.32 | 51.96 | 55.89
Table 28: Median essential matrix error on ‘Vienna Cathedral’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 12.77 | 4.07 6.96 | 12.10 | 10.46 | 11.72 | 5.60 9.57 | 11.14 | 10.04 | 15.07 | 7.30 | 12.94 | 13.67 | 13.19
LUD 25.75 | 6.50 9.36 | 20.53 | 63.74 | 1553 | 7.87 | 14.78 | 16.00 | 12.16 | 17.74 | 9.08 | 15.52 | 17.65 | 14.68
ShapeKick | 18.56 | 11.20 | 20.03 | 31.25 | 30.35 | 31.21 | 10.05 | 34.17 | 22.96 | 17.39 | 33.10 | 17.62 | 21.93 | 2549 | 26.37
Table 29: Median essential matrix error on ‘Yorkminster’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 6.68 | 7.33 | 3.68 | 598 | 8.01 | 6.34 | 8.71 9.46 | 855 | 9.94 | 6.66 | 8.86 | 11.63 | 7.87 | 9.69
LUD 7.45 991 | 433 | 743|997 | 683 | 10.12 | 10.17 | 9.85 | 11.43 | 7.02 | 9.54 | 12.19 | 8.33 | 10.21
ShapeKick | 13.44 | 13.51 | 471 | 7.88 | 7.69 | 5.55 | 7.61 695 | 809 | 649 | 957 | 7.59 | 18.80 | 7.69 | 9.88
Table 30: Median essential matrix error on ‘Gendermenmarkt’
trials 50 images 100 images 150 images
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Our 125.45 | 120.76 | 60.34 | 33.90 | 29.67 | 121.74 | 55.02 | 85.01 | 37.03 | 9.37 931 | 12.19 | 67.80 | 90.62 | 97.17
LUD 127.45 | 122.34 | 61.55 | 39.83 | 30.98 | 119.72 | 55.65 | 86.67 | 43.07 | 25.31 | 10.52 | 11.92 | 68.12 | 91.04 | 99.63
ShapeKick | 127.58 | 122.21 | 61.70 | 47.07 | 34.53 | 119.16 | 57.64 | 79.77 | 47.80 | 22.11 | 10.51 | 12.14 | 76.90 | 91.11 | 107.33




