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Motivation Highlights Special cases in real applications
* Traditional structure-based resection fails

* New minimal solvers for structure-less resection. * Structure is seen by multiple cameras

, o * Reducing the minimal track size from 3 to 2 for resection.
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Figure 4. Possible configurations with replicated rays in camera B,

where 4a still has 40 solutions, but 4b 1s unsolvable.

Results

* Solver speed

Solver S+1 442 6+1 S5+2
Matrix 10 x 20 | 73 x 113 | 10 x 20 | 378 x 428
* Use pure 2D correspondences for resection * 6-point calibrated and 7-point uncalibrated problems Time (ms) 0.048 1.2 0.046 13.6
* Register a pinhole camera to the existing camera system * The largest number of concentric rays [Al]| among A ( f |
* Rotation errors (noise-free vs noisy
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(a) 6-point problem, [A1| =1 (b) 6-point problem, |[A1[ =5 (c) 6-point problem, |A1| =4 * Structure from motion model completeness

300 B Standard STV

|A1 | 5 4 3 250 300! | I Our SiM

250

# of solutions 20 | 40 | 56 200 1 ool

Related Work D Ay S | 4] 3
J-Pomt e olutions 50 | 84 )

6-Point

150

1 100t

S0

Fully generalized relative pose problem [1]
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— Works only if the ray correspondences are 'general’ enough. e B 0% 5% 20% 085 09 092 094 096 098
% Degenerate for many pinhole configurations (a) Size increase by our STM (b) Completeness of reconstruction
o | | o | | Minimal solvers * Real image results
Non-minimal solutions using pairwise epipolar geometries
— From pairwise fundamental matrices [2] * Solvers for the 5+1 and 6+1 problems
— Global SfM formula from relative rotation and translation. — Based on the existing 5/6pt pinhole relative pose solver o
* These methods do not guarantee exact ray intersections and £
e , , * Solvers for the other problems (4+2, 5+2, etc.) "
cannot be used to maximize the ray intersections. . . . . vy
— Polynomial system based on generalized epipolar constraints -
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