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1. Preferred view computation

From a short review of films with flying vehicles (illustrated in Fig-
ure 1), we have observed that vehicles are often filmed from a side
(or a 45° horizontal angle) and a close distance, when stopped or
at landing/takeoff. Conversely, they are often filmed from back or
front, from a longer distance, during flights. As well, we noticed
that the view angle is also dependent on the surrounding context
which it may be important to convey in the story.

We also observed that the preferred view proposed in [HLH*16],
primarily accounts for travel speed. Yet, this is not always appropri-
ate, especially when at high altitude and low speed. Indeed, when
landing on top of a tall building, we would mainly see the vehicle
in the sky, with little clue on city areas surrounding the skyport.
Further, their vehicles travel at an accelerated speed, while ours
travel at actual speed. Hence their mathematical definition of a pre-
ferred view angle and distance are not re-usable as is in our context,
though it can serve as a source of inspiration.

We propose to redesign their viewpoint formulas, to account for
the following key narrative elements: travel speed, vehicle altitude,
and how much the trip should be summarized.

We first propose that the camera’s horizontal angle is at a maxi-
mum angle when the speed is close enough to 0, and at a minimum
angle when travelling fast-enough. Consequently, we express the
horizontal view angle as a function of the travel speed:

e(rv) = (1 — %)-emax + \S/E-emin

where ry is the speed ratio computed as V(1) divided by maximum
speed Vimax. In our tests, our vehicles can travel up to 170 miles per
hour, while we set 0,,;, and 6,4y to 15° and 60° respectively.

We now propose to extend Huang’s view angle formula, to also
account for the travelling altitude. More precisely, when the vehicle
is at a low altitude, low view angles are sufficient to provide loca-
tion clues. Conversely, when travelling at high altitude, one need a
higher angle to provide better location clues. In a first step, we then
design a vertical view angle which only depends on the altitude:

¢a(ra) = (1 - ra)'q)min,a +ra~¢max,a
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where 7 is the ratio between the current altitude and the maximum
altitude reached during the trip. In our tests, we have use ¢;;;» 4 and
Omax,a to 5° and 40° respectively.

In a second step we use a formula similar to [HLH* 16] to com-
pute a vertical view angle depending only on the travel speed:

¢v("v) = (1 - rV)~¢min,v + rqu)mux,v

In our tests, we have used Qpin v and Qmax,y to 10° and 30° respec-
tively.

In a last step, we propose to combine both to reflect how altitude
and speed influence the range of vertical angles enabling to provide
location clues, and anticipation:

olrre) = (1= =2 Yt + (5 )

B rv+Ta rv+rq
The shape of our vertical view angle function, regarding both speed
and altitude, is illustrated in figure 2.

Finally, our camera should enable to capture an anticipated travel
length around the vehicle. We propose to account for the ratio
of summarization ry € [0, 1], corresponding to the duration of our
video divided by the trip duration. Hence, the shorter the summary
is, the more we would like to anticipate (i.e. obtain wide views on
the surrounding scene). We express this as a factor o, computed as
a function of the ratio ry:

a(rs) = 0.4+ (1—rg)*

Then, we calculate a proper distance between the camera and the
followed vehicle which allows to convey such an anticipated travel
length. To do so, we simply reuse Huang’s formula, which was de-
signed exactly for that purpose, while we leverage our anticipation
factor. They state that the anticipated travel length should cover an
angle u from the camera position, which we express as

sin(y + )
sin(u)
where we have set u to 20°. y is the angle between the view

vector (from the vehicle to the camera) and the vehicle’s back-
ward vector, both in the vehicle’s local frame. Hence, in theory,

O(rv,ra,rs) = a(rs).||v(2)]|-
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(a) Back to the Future 2 (landing) (b) Star Wars 1V (stopped)

(¢) Harry Potter 2 (flight, view on the train) (d) Con Air (chased in desert) (e) Blade Runner (chasing above city)

Figure 1: A short study of films shows that, when stopped or at takeoff/landing, flying vehicles are often pictured from a side or a 45°
horizontal angle, and a short distance. During flight, they are more often pictured from their back or front, with a vertical angle and distance
enabling to convey the context of the flight (e.g. where is the vehicle going? is another vehicle chasing, chased, or relevant to the story? is
the vehicle above a city or landscape?)
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Figure 2: Vertical angle (in degrees) regarding altitude and speed.

y = arccos(cos(¢) cos(0)). This preferred viewpoint (i.e. camera
position) can then be transformed from spherical coordinates to lo-
cal then world coordinates.
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