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Background: Alpine Ski Racing
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What makes an Alpine Ski Champion? Kinetics?
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The best Trajectory?
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Timing of Joint Movement?
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Guiding Model for Performance Analysis
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Artificial Assistant
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Objective

Developing an Application capable of detecting Scene Cuts in broadcasted Ski Races.
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State of the Art
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Direct Cut: Instant Frame Replacement between two Shots

(a) Frame 28442 (b) Frame 28443 (c) Frame 28444

Figure: Cut between (b) and (c): The shots are taken simultaneously as also shown by the time
overlay.
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FIS Wipe: Covering old with new Shot via FIS Emblem

(a) Frame 29768 (b) Frame 29772 (c) Frame 29780

(d) Frame 29782 (e) Frame 29786 (f) Frame 29792

Figure: The FIS Logo slowly slices away the old Shot.
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Cross Dissolve: Gradual Transformation by changing each Shot’s Visibility

(a) Frame 9934 (b) Frame 9936 (c) Frame 9938

(d) Frame 9942 (e) Frame 9946 (f) Frame 9950

Figure: The new Shot seems to appear behind the fading old one.
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HSV Colour Space

Per Frame:

1. Take H, S & V Pixel Average.

2. Get Content Value as Mean of
average Values.

3. Calculate Content Value
Difference to prior Frame.
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Cut Detection

1. Definition of Ground Truth

2. Calculation of HSV Content Values per Frame

3. Threshold Value Estimation

4. Quality Measure for Threshold Values
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Ground Truth Table

495 Transitions
401 Scenes

I 307 Cuts
I 62 Dissolves
I 32 Wipes

Labels:
I Frame Number
I Time Code
I Bib Number
I Section
I Notes
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HSV Content Value per Frame

Figure: Frame wise comparison of content values enables the algorithm to detect a cut.
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HSV Content Value Distribution

Figure: The content value distribution gives information on the threshold.
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Metric

Ground Truth Transition

Positive Negative

Transition Positive C F

in Detection Negative M N

Correct Detection (C)

False Detection (F)

Missed Detection (M)

No Detection (N)
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Metric: Accuracy (A)

Ground Truth Transition

Positive Negative

Transition Positive C F

in Detection Negative M N

A =
C + N

C + M + F + N
(1)

A =
0 + 0.995

0 + 0.005 + 0 + 0.995
(2)

A→ 99.5% (3)
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Metric: Recall (R)

Ground Truth Transition

Positive Negative

Transition Positive C F

in Detection Negative M N

R =
C

C + M
(4)

R =
1

1 + 0
(5)

R → 100% (6)
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Metric: Precision (P)

Ground Truth Transition

Positive Negative

Transition Positive C F

in Detection Negative M N

P =
C

C + F
(7)

P =
1

1 + 0
(8)

P → 100% (9)

Slide 22/30 Scene Detection in Skiing Videos Niklas Walther April 17, 2020



Lehrstuhl für Datenverarbeitung
Fakultät für Elektro- und Informationstechnik
Technische Universität München

Metric: Quality (Q)

Ground Truth Transition

Positive Negative

Transition Positive C F

in Detection Negative M N

Q =
C

C + M + F
(10)

F1 =
2 · P · R
P + R

(11)

(=
2 · C

2 · C + M + F
) (12)
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Quality Measure by Threshold

Figure: Increasing the threshold lowers the Recall but increases the Precision.
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Results

Application Da Vinci Resolve

Processing Time ca. 90min ca. 10min

Detects Cuts? 3 3

Is automatable? 3 7

Is extendable? 3 7
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Results
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Conclusion
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Conclusion

The developed Application is capable of detecting Scene Cuts in broadcasted Ski
Races. → Objective fulfilled.

The Application is outperformed by Da Vinci Resolve in terms of Processing Time.

While competitive Quality wise, the Auto Scene Detection slightly surpasses the
Application regarding the pure Cut Detection.

When outsourcing Scene Detection, the Artificial Assistant is not fully automatable.

⇒With the scripted Parsing Tools and additional manual input during Processing,
Blackmagic Design’s Solution can be used for the Artificial Assistant’s Scene Detection.
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Thank you for your Attention.
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