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Cinematography Issues in sports CML
fillming

 Framing football events
* Filming linear sports events
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Framing soccer events

* Filming center of soccer activity:
* Highest player concentration
» Ball position and motion
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Framing soccer events @ML

« A three-stage pipeline employing the combination of ball-/player-related
Information and aesthetics criteria for determining the shots to be
produced.

* Only input required: a single UAV video frame.

« Main novelties:

Framing based on a RoCA - not a specific object/target.

Exploitation of present and past information only for RoCA trajectory formation -
no future knowledge.

Camera control based solely on 2D visual information - no 3D information.
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Framing soccer events ML

« Stage 1: Player and ball detection/tracking
«  Stage 2: Region of Cinematographic Attention (RoCA) estimation at time instance t
«  Stage 3: Automatic framing

UAV camera Player RoCA Automatic framing | Virtual camera
> ——= —

frame detection & tracking estimation (PID controller) frame
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Region of Cinematographic C\ZML

Attention (RoCA) estimation

 Stage 1
« Any player/ball detector/tracker can be used
e Output: image ROls

¢ Stage 2

« Denote by :
* f; :the UAV video frame being processed at time ¢t
* Rii = [Xmin, Ymin Xmax Ymaxl' i =1, ..., 22 : soccer player ROIs

* dx;; : the mean distance of player i from his n = 3 nearest neighbors on the x
axis

: ball ROI
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Framing soccer events: results

[C] player ROIs

Estimated RoCA

PID controller
framing window

(a) (b)
(a) UAV original camera-captured video frame, (b) virtual camera video frame
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Cinematography Issues in sports CML
fillming

* Framing soccer events
* Filming linear sports events
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Filming linear sports events @ML

* Linear sports events:

* Athletes are deployed linearly in space, along their
motion direction.

Car/boat/cyclist races
* Filming the race leader

* Filming the moving athlete ensemble
* Breakaway detection.
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Leader and Breakaway

Detection
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» The ordering of the targets/athletes can be easily achieved by projecting the target ROI

centers on v.
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Leader and Breakaway
Detection

L_u

11" TAFPA :
IN & DCCASIONI IL CAMBIO DI MAGLIA ROSA DEFINITIVO E AVVENUTO IN TAPPE CON ARRIVO IN TOSCANA
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Leader and Breakaway
Detection

1* TAPPA
IN 6 OCCASION! IL CAMBIO DI MAGLIA ROSA DEFINITIVD E AVVENUTO IN TAPPE CON ARRIVO IN TOSCANA
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Leader and Breakaway VML
Detection

» Abreakaway is the event where, starting from a spatially compact racer group, one
accelerates and distances fast from the rest of the athlete group.

» The breakaway detection problem can be solved by introducing additional metrics and
constraints.
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Q& A

Thank you very much for your attention!

More material in
http://icarus.csd.auth.gr/cvmisweb-lecture-series/ /

Contact: Prof. |. Pitas ——
pitas@csd.auth.gr
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