
m views 6 6 6 5 5 5 4 4 4 4 4 4 4
pfpdlf laα 10211 10133 10055 20111 20032 20033 10300 10222 10144 10066 30011 21100 21021

(p, l,I)

Minimal Y N N Y Y Y Y Y N N Y Y Y
Degree > 180k∗ 11296∗ 26240∗ 11008∗ 3040∗ 4512∗ 1728∗ 32∗ 544∗

m views 4 3 3 3 3 3 3 3 3 3 3 3 3
pfpdlf laα 21022 10400 10322 10244 10166 10088 20211 20132 20133 20053 20054 20055 30100

(p, l,I)

Minimal Y Y Y Y N N Y Y Y Y Y Y Y
Degree 544∗ 360 552 480 264 432 328 480 240 64 216

m views 3 3 3 3 3 3 3 3 2 2 2 2 2
pfpdlf laα 30021 30022 21111 21031 21032 21033 31000 22011 50002 41003 32003 32004 23005

(p, l,I)

Minimal Y Y Y Y Y Y Y N Y Y Y N N
Degree 312 224 40 144 144 144 64 20 16 12

Table 1: All balanced point-line problems, modulo adding arbitrarily many lines to the problems with 2 views. Some
problems are not uniquely identified by their vector (pf , pd, lf , la). To make the identification unique, we extend the vector
by a subscript α, which is the maximum number of lines adjacent to the same point in the case of at least three views or the
maximum number of points on a common line in the case of two views. Degrees marked with ∗ have been computed with
numerical methods, the others with symbolic algorithms; see Section 7. Problem 32003 has all five points in a single 3D
plane: it corresponds to the calibrated homography relative pose computation [13, 34]; see Supplementary Material.

points. Hence, we have derived

dim(Xp,l,I) = 3pf + pd + 4 lf + 2 la. (1)

In particular, we see that we might as well assume that there
is no line passing through two or more points, as such lines
do not contribute to our parameter count.

We derive the dimension of the image variety Yp,l,I,m
similarly. Since we assume all camera positions to be suffi-
ciently generic, each camera views exactly pf independent
points, pd dependent points, lf free lines and la lines which
are incident to exactly one of the points. Each independent
point is defined by two parameters, whereas each dependent
point is defined by a single parameter. A free line is defined
by two parameters. A line which is incident to a fixed point
is defined by a single parameter. All in all, we have that

dim(Yp,l,I,m) =m (2pf + pd + 2 lf + la). (2)

Note that there is no balanced point-line problem for a sin-
gle camera. For m > 1 cameras, combining dim(Cm) =
6m − 7 with (1) and (2) yields that a point-line problem is
balanced if and only if

3pf + pd + 4 lf + 2 la + 6m − 7 =m (2pf + pd + 2 lf + la) .

This is equivalent to

6m−7=(2m−3)pf+(m−1)pd+2(m−2)lf+(m−2)la. (3)

Lemma 1. Every balanced point-line problem with at least

five points has exactly two cameras.

Proof. Suppose (p, l,I,m) is a balanced point-line prob-
lem with m > 1 cameras and at least five points, i.e.
pf + pd ≥ 5. In this case, the equality (3) implies

6m−7 ≥ (2m−3)pf+(m−1)(5−pf)=(pf+5)m−(2pf+5),
which is equivalent to

2(pf − 1) ≥ (pf − 1)m. (4)

Among the five or more points at least two have to be (by
definition) independent, i.e. pf > 1. So (4) yields m ≤ 2.

Theorem 1. There is no balanced point-line problem with

seven or more cameras.

Proof. Let (p, l,I,m) be a balanced point-line problem
with m ≥ 7 cameras. By equality (3), we have

5 ≡ pf + pd mod (m − 2). (5)
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