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3.1.2. Methodology

The test set-up (Figure 2) is made up of the stroboscope which is pitch side and 4 HD/3G SDI cameras
which have a clear line of sight to the stroboscope. Before the test starts, the VAR provider is given a
10-minute period in which they must use their own method of verifying whether the cameras are in
synch and adjust the feeds accordingly on their system. Once this has been done, a flash rate of 1/64
of the frame rate is selected, and flash intensity is adjusted for a suitable flash strength in all video
feeds. A 5-minute long video of the VAR quad-split feed is recorded with the video sampling
equipment. The recording is split into 2 different sections, in the first section (2.5 minutes) the
stroboscope has no flash delay whilst in the second section (2.5 minutes) the stroboscope has a delay
of half a frame. The section which has the best data will be used. The video analysis algorithm reads
the captured files and describes in which field/frame the flashes occur for the four video feeds in the
VAR gquad-split recording. Camera feeds are provided with Gen-lock by the broadcaster.
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The latency test is based on ingesting a known uncompressed video into the VAR system via SDI and
then record the live video and the 3-second delay video at the same time. This is done by feeding both
videos into to a quad-split generator together with two copies of the reference signal. The reference
video will have a counter on the top 50 and the bottom 50 lines of the picture, so these lines need to
be kept free from graphics from the VAR provider. A two-minute video will be recorded.

Live &
3-sec
P delay
. - Sending ] |
Video Input —_— box . ——* !
) ] - | Quad-split - _
generatorand s Video Output
Laptop VAR System grabbing box f——
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|

Reference signals

Figure 4: Latency test [green: VAR provider, orange: test institute].
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After a detailed exploration of possible analysis methods, the Video Multi-method Assessment Fusion
(VMAF) was selected as the base of the video quality test. The VMAF is a perceptual video quality
assessment algorithm developed by Netflix. VMAF follows a machine-learning-based approach to first
extract a number of quality-relevant features from a distorted video and its reference full-quality video,
followed by fusing them into a final quality score using non-linear regression.

The video quality will be evaluated on seven 14 s test videos. The evaluation will be done by comparing
the quality of each individual 14s video, before and after the ingestion. In order to avoid temporary
glitches affecting the results, the ingestion and grabbing will be repeated three times.

The requirements are to obtain:

e Average Mean Opinion Score (MOSi) = 4 for each set of test videos

e Min (MOS;) = 3 for each set of test videos

e The above two requirements should be fulfilled on two or more of the three sets
¢ The final measurement value will be given from the highest-scoring set

The MOS requirements will be verified by the following VMAF scores on the individual test videos.

e 1080p: Mean (VMAFi) = 92 and Min (VMAFi) > 85

¢ 1080i: Mean (VMAF:) > 85 and Min (VMAF:) > 75

e The above two requirements should be fulfilled on two or more of the three sets
¢ The final measurement value will be given from the highest-scoring set
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