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This illustration should brie�y summarize how the pose-correction algorithm
of the MILD-platform operates. For a detailed description on how the robot's
kinematic chain is de�ned and which assumptions were made, see [1].

1 Calculate ]Pan

As a �rst step, we will determine the angle of the pan-joint by using a projection
of the robots kinematic chain on the XY plane.
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Figure 1: Top perspective on the mild platforms pan-joint and the target view
point. In the actual implementation, this plane will be called "viewTriangleXY-
Plane".

In the above sketch, −→c represents the normal vector from the pan-joint to the
plane, in which the camera position may move when rotating it around the tilt
axis. This requires the assumption, that the tilt joint axis stands orthogonally
to the Z axis. The length −→c is constant for all tilt angles and can therefore be
precalculated.
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As −→c stands orthogonal on the plane on which the camera moves, it can be
assumed that α = 90°.

Side −→a represents the vector from pan joint to the actual view target point,
which is then projected on the XY-plane.

Since we assume that −→c stands orthogonally on
−→
b , ‖
−→
b ‖ can be determined

as:

‖
−→
b ‖ =

√
‖−→c ‖2 − ‖−→a ‖2 (1)

Once ‖
−→
b ‖ has been determined, the angle β can be calculated using the law of

cosines:

‖
−→
b ‖2 = ‖−→a ‖2 + ‖−→c ‖2 − ‖−→a ‖ ∗ ‖−→c ‖ ∗ cos(β)

=⇒ β = acos(
‖
−→
b ‖2 − ‖−→a ‖2 − ‖−→c ‖2

‖−→a ‖ ∗ ‖−→c ‖
)

(2)

To get the actual pan angle, the rotation of the pan joint relative to
−→
b in the

2D-projection ω has also to be taken into account.

It can be calculated by

ωpan =
π

2
− asin( 〈

−→a ,−→y pan〉
‖−→a ‖ ∗ ‖−→y pan‖

) (3)

where −→y pan represent the Y-Axis of the pan joint's coordinate system.

Using these results, the actual pan angle ]Pan will be determined by:

]Pan = ωpan − β (4)

2 Calculate ]Tilt

Using the Pan-Angle from the previous step, the pose of the tilt joint in world
coordinates can be easily calculated. Using this coordinate frame, another pro-
jection plane can used to determine the required tilt angle. This projection
plane is orthogonal to the tilt joint's X-axis.
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Figure 2: Side perspective on the mild platforms tilt-joint and the target view
point

In this case, −→a is simply the distance between the tilt joint and the target view

center point. Furthermore,
−→
b as well as the angle α can be precalculated using

the robots kinematic chain.

Using this, the projected distance between the camera and the target view center
‖−→c ‖ can be determined using the law of cosines:

‖−→a ‖2 = ‖
−→
b ‖2 + ‖−→c ‖2 − ‖

−→
b ‖ ∗ ‖−→c ‖ ∗ cos(β) =⇒

‖−→c ‖ = −‖
−→
b ‖ ∗ cos(α)

2
±

√
(
‖
−→
b ‖ ∗ cos(α)

2
)2 − (‖−→a ‖)2 + (‖

−→
b ‖)2

(5)

In the above equation, the positive case can always be assumed to be the correct
solution (the negative case would represent the camera facing the target with its
backside), so we can now use ‖−→c ‖ to determine the γ using the law of cosines
like before:

γ = acos(
‖−→c ‖2 − ‖−→a ‖2 − ‖

−→
b ‖2

‖−→a ‖ ∗ ‖
−→
b ‖

) (6)

By simply substracting an angle o�set δtilt, the actual tilt angle required to
focus the target view point is acquired:

]Tilt = γ − δtilt (7)
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