
25.6. Approach 3C: 273

Together with Equations 25.6.3 and 25.6.4, we have 10 vector equations (30 total)
with unknowns being 6 for R and R̄, and the 8 additional unknowns per point. Thus,
for 3 points, we have 30 unknowns.

To eliminate R and R̄, we now enforce the constraints that scalar products
are preserved on both sides of the equations. For convenience, we define auxiliary
variables such that our 10 vector equations can be written as:
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(25.6.9)

After elimination of R, R̄, we have:
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v0
i · v0

j = vi · vj , i, j = 1, 2 (3 equations)

v00
i · v00

j = vi · vj , i, j = 1, 2, 3 (3 equations)

w0
i ·w0

j = wi ·wj , i, j = 1, 2, 3 (3 equations)

w00
i ·w00

j = wi ·wj , i, j = 1, 2, 3 (3 equations)

v0
1 ·w0

i = v1 ·wi, i = 1, 2, 3 (6 equations)

v00
1 ·w00

i = v1 ·wi, i = 1, 2, 3 (6 equations)

(25.6.10)
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(25.6.15)

So we total 24 polynomial equations in 24 unknowns, without any rotations or
translations. We can then start eliminating some of these 24 unknowns. Many of
the eliminations will be repeated across similar equations (in e↵ect, we might be
implicitly solving problem 1 a couple of times again).

25.6.2 Pushing Approach 3C in Detail
Started redoing this in 2018 at ICERM(
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Additional unknowns to the points case:
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Final equations (suggest to then eliminate ⇢0, thenRviadotproductsperaboveoutline).

8
>>>><

>>>>:

⇢
2�2 = R21⇢

1�1 + T 21

⇢
3�3 = R31⇢

1�1 + T 31

⇢
0 2�2 + ⇢

2
g
2t2 = R21(⇢̇

1�1 + ⇢
1t1)

⇢
0 3�3 + ⇢

3
g
3t3 = R31(⇢̇

1�1 + ⇢
1t1)

(25.6.21)

(25.6.22)

(25.6.23)

(25.6.24)

273 confidential draft, please cite [Fabbri and Kimia, 2016, IJCV] 273


