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Figure 14.4: Intrinsic coordinate system is in brown, while the view coordinate
system is in green.

so that R2 = R21R1 and T 2 = R21T 1 + T 21 and
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T 21 = �R21T 1 + T 2

T 31 = �R31T 1 + T 3

T 32 = �R32T 2 + T 3.

(14.2.4)
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(14.2.5)

Intuitively, assuming that (R12,T 12) is known, the 3D point-tangents (�1,T 1), (�2,T 2),
(�3,T 3) can be reconstructed from views 1 and 2. Then, applying Problem 1 to a pair of
these, say (�1,T 1) and (�2,T 2) and the corresponding (�3

1, t
3
1) and (�3

2, t
3
2) in the third

view, we can determine (R3,T 3). Repeating this with a di↵erent pair, say (�1,T 1) and
(�3,T 3) gives a di↵erent estimate for (R3,T 3). Equating these six equations should give
R, T . This reconstruction is then used in determining (R3,T 3).

Alternatively, the three unknown (⇢11, ⇢
1
2, ⇢

1
3) from the first view, Figure 14.4, determine

(�1,�2,�3), and the three unknowns (⇢01, ⇢
0
2, ⇢

0
3) determine the tangents (T 1,T 2,T 3). These

six unknowns, like the six unknowns in (R,T ) above can be constrained and solved. Both
these options, however, favor one view as special and are not symmetric, and also involve
di�cult nonlinear rotations and projections. Instead, we choose a more geometric set of
unknowns. Specifically, let the lengths of the triangle connecting �1, �2, and �3 be
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>:

L12 = k�1 � �2k

L23 = k�2 � �3k

L31 = k�3 � �1k,

(14.2.6)

as shown in Figure 14.4. For the tangents we use the two angles T 1, T 2, and T 3 make with
the sides T 1 with �1�2 and �1�3, ✓12, ✓13, respectively, and T 3 with �31, �32, ✓31, ✓32,
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