Triangulation: Why Optimize?
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1. Two-View Triangulation: Locating the 3D point given its 4. Proposed Alternative Midpoint Method.:
projections in two views with known calibration and pose. s N
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* When the rays intersect, this is basically the sine-rule.
° }\midO < 7\0 and }\midl < 7\1.

5. Proposed Alternative Cheirality Check:

* |n contrast to Eqg (1), Eqg (2) Is unsigned.

2. Optimal Method: Correct the rays (f, and f;) to make them > Need an alternative cheirality check!

Intersect with a minimal image/angular reprojection cost, e.qg.,

=L,ang OMid As reported earlier In [1], we found that:
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e L, norm: do +d, [1] or 6, + 0, [4] * We discard the point if assuming a negative depth brings
+ L, norm: dy* +d;*[1,3] or sinZ(8,) + sin%(0,) [4] the two points (t + A Rf, and A,f;) closer to each other.
e L, : d d.) [2] Oor 0, +0.) (4 . .
norm: max(do + dy) [2] oF max(8, +6,) [4] 6. Proposed Inverse Depth Weighting: "
3. Midpoint Method [1]; | | Rty L f
Find the midpoint of the M Rty * Unweighted:
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where Pp:= Rf;) X ﬁ, q:=Rf, xt, rn=1; Xt _ Ao~ t+ A Y,
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\ 7Y > ang +LinLS

1. Lower parallax leads to larger 3D errors.
2. All methods show similar 3D accuracy

10 10 15 -1, img for large parallax angles (> 4 deqg).
Parallax (deg) Parallax (deg) Parallax (deg) 3. 2D and 3D errors are not well correlated.
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L norm (pixel) - L> norm (pixel) » Lonorm (pixel) (deg) Additionally, we found that:

1. The classic midpoint method Is biased to
overestimate the small parallax angles

8 (< 4 deq). Our methods are less biased.
4 4 2. Our weighted midpoint method achieves
T 2 3 2% 1T 2 3 2% 1T 73 32 % 1 23 3 4 the best overall accuracy in 3D and
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Avg 2D error ifl Avg 2D error iln Avg 2D error ifl Avg palélallax CITOor 2D accuracy to that of L., methods.
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0 8 7 to that of the state-of-the-art.
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