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Introduction

In this white paper, the team of blinkcdn discusses types of
frames and how it impacts the users' quality of experience (QoE).
We believe that this knowledge about video is needed to
guarantee the best user experience in current video applications
and will be even more important in the future as the standard
video resolution increases.

Frames & Group of Pictures

Video compression has come along way in recent years.
Currently, there are three types of frames: | frames, P frames and
B frames. Each serve their own purpose in a Group of Pictures
(COP)

Intra frames, more commonly referred to as | frames, carry the
full video still image. They are essentially a still shot of that exact
moment in the video. They are largest type of frame in terms of
data and because of that, they have the largest impact on QoE if
they are dropped. In addition to carrying the most data, they are
also the reference frame for all other frames in the group of
pictures. So if an | frame is lost or corrupted, not only do you lose
or corrupt that frame, but all other frames in the GOP become
corrupted as well.

Predictive-coded frames, or P frames, predict future frames

based off of the | frame in it's group of pictures. Since they
reference an | frame, it takes up less data than an | frame, typically
being about twenty to seventy percent of the size of an | frame.
This type of frame carries the second most amount of data in the
group of pictures, and, since it is a reference frame for B frames,
would also greatly impact the user’'s QokE if lost or corrupted.
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Figure 1

Bi-directionally predictive-coded frames, also known as B frames,
carry the least amount of data in the GOP. They essentially carry
the difference in motion between the last | or P frame. B frames
are not referenced by any other frame in the GOP, meaning that
if one is lost, only that specific frame would be effected and not
any other frames. Therefore, the impact a B frame loss has on the
user's quality of experience is significantly lower than an | frame
or P frame loss.

All of these frame come together in what is called a Group of
Pictures. A group of pictures contains an | frame and all the other
frames before the next | frame. A group of pictures’ size varies
petween twelve to fifteen frames contingent on numerous
different factors. These factors, however, are perpendicular to the
purpose of this paper.

As shown in Figure 1, B frames not only reference the preceding |
frame or P frame, but also the future frame in the buffer. Figure 1
also demonstrates the gravity losing an | frame has. As shown in
Figure Tand previously explained, all the other frames in the
group of pictures are affected by the loss of an | frame.

Frame Loss

So what happens when a frame is lost?
The short answer is a that a video artifact occurs. A video artifact is

a visible distortion on a video frame in relation to the original
video frame.
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There are four types of video artifacts: a slice error, blocking or
pixelization, ghosting and a freeze frame. A slice error occurs
when at least one packet of any type of frame is lost. The result of
this is that a horizontal “slice” of the frame the user sees is blurred.
If it was an | frame or P frame packet than the rest of the group of
pictures will be affected, if it was a B frame then the error will only
affect that one frame.

Blocking or pixelation occurs when either a whole | or P frame is
lost. This causes a pixelation effect in a large block of the screen
and will affect not only the | or P frame, but the whole group of
pictures. The only way for this type of error to be fixed is to either
receive a new | frame or P frame depending on which frame is
lost.

Chosting is one of the worst types of errors, it occurs when a
whole | frame is lost or corrupted. Since the | frame in the group
of pictures is lost, the P and B frames reference the | frame from
the previous group of pictures. This can cause a drastic effect on
the video because it is adding new information to an old scene
and can cause a massive amount of blur.

When a multiple frames are lost in a continuous stream a freeze
frame artifact occurs. What happens is that the previously
received frame is “frozen” on the screen until a frame is received.

Blinkcdn is using this knowledge to help develop our network
and give the user the best QoE possible.
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