From: Preston Byargeon
Sent:  Tusestay, May 22, 2001 9:44 AM

Ta: Amir Majidimehr; David Workman; Mike Backerman; Brian Crites; Jordi Ribas; Steve Sklepowich,
Kevin Unangst; Linda Avetett; Chadd Knowiton; John Enslein; Tom Honeybone; Dave Fester, Geoff
Harris

Cc: Dharanjay Mahajan; Bill Schiefaibein; Becky Weiss; Geoff Harris; Kathy Demaree {(WALLING);

Ming-Chleh Lee; Mike Wall; Lin Liv; Dan Penn
Subject: RE: Frame Inlerpoletion: status, meeting summary, and open issues

Since you were asking a question, ' answer and then end my part of the thread ©

There are many teatures we would like to do, but due 19 time constraints and our ability 1o verify the quaiity of the
foature, § am suggesting we narmow the focus. | am looking at the issue from a quality perspective.

As for your arguments, | hope in a meeting we ¢an discuss the foliowing:

s You indicale that 80% of the content oul there is with WMVideo 3, yet this feature will not wark for that type
of content. } wauld think that you would want this featere te work for WMVideo $ and-beyond to help
encourage the use of the new codec. Don't you want to have features 1o move content creation off of
WMWIdeo 37 IF WhMVideo 7 and VWMVideo 8 have not made much progress, then | would think that we
really don't need to support thoss codecs for this feature. We would be pushing WMVideo 9, the latest and

greatest.
I'man interestad party for your meeting ©

Thanks,
~Preston

~—=-0riginal Message-——-

From: Amir Majidimehr

Sent: Tuesday, May 22, 2001 9:30 AM

To: Preston Byargeon; David Workman; Mike Backerman; Brian Crites; Jordi Ribas: Steve Sklepawich;
Kevin Unangst; Linda Avereti; Chadd Knowiton; John Ensleln; Tom Honeybone; Dave Fester; Geoff Harrs
Ce: Dhananjay Mahajan; Bill Schiefelbein; Becky Weiss; Geoff Hanis; Kathy Demaree (WALLINGY; Ming-
Chieh Lee; Mike Wall: Lin Liv; Dan Penn

Subject: RE: Frame Interpolation: status, meeting summary, and open issues

Just double checking Preston. You are not saying that the market requirements are diflerent than [ said
{which was the main focus of my reply). Your concern s regarding our ability 1o test this and performance
fssues. Comect?

As to the CPU hit, | think there is a disconneact hare.

1. XP predominantly gets installed on new machines. This means 1.2 Ghz phes machine.

2. Intelis goirg to taunch a huge prite war o push its 1.7+ Ghz P4 syslems in time jor Xmas/XP
launch. AMD wilt do the same with 1.4 Ghz Athlons. This means that most everyone will be
buying high-performance systems come this Fali,

3. Alotof video on the web js low resolution, not 320x240. It would be great to accelerate this
regardiess of codec version number.

4. We need 1o drive adoption of new PCs a3 this drives sales of Windows. It would be just fine if
people had 1o buy a new PC to gst this faalure.
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Note that | am not saying that wa shouidn't ook at the performance or have a minimum ber foril. We
must. But we should not overly focus on it Anything too sinw now will be just fire six monthe from now.
What's more, we have had zero ability to get people to use our latest codecs, Today, 80% of the
. condent on Windowsmedia.com is using WMV 3 or older! WMV 7 [s an exception and WMV 8 is almost
nowhere to be found. 1 hate to see us do so much work on ihds feature and have it sit someplace,
gathering dust for a year or two while Real catches up. On the latter front, let me mention that Real has
had a pocr implementaiion of this same feature for three years now and it is not codec version specific.

! Jordl,  recommend that we stop this thread here and Instead, cail @ meeting with Interested
parties.

Thanks,
Arnir

—Qriginal Message—-

From: Freston Byargeon

Sent: Tuesday, May 22, 2001 9:08 AM

To: Amir Majidimehr; David Workanan; Mike Beckerman; Brian Crites; Jordi Ribas; Steve
Sklepowich; Kevin Unangst; Linda Averelt; Chadd Knowiton; John Enslein; Torn Honeybone;
Dave Fester; Geoff Harris

Cc: Dhananjay Mahajan; Bill Schiefelbein; Becky Weiss; Geoff Harris; Kathy Demaree
(WALLING); Ming-Chieh Lee; Mike Wall; Lin Liu; Dan Penn

Subject: RE: Frame Interpolation: status, meeting summary, and open issues

| beg 1o differ. Testing content is & huge.test hit considering how much CPU power is required for
this feature. You could even argue trying to enable it for the Corona time frame, but considenny
the time crunch we currently have, | don't see how this feature can be tested well without
axtremely nammowing the focus. | find it important fo namow the focus fo:

-~ WMVideo$ only

- Windows XP only

- Don't framme interpolats unless the source content is between 5 fps and 15 fps. These
are the sweet spots.

- Remember, thefe is 51l a lot of work 1o be dona here which you can see with the attached raid
guery. The demo is maxing sut @ very hiph end machine, and wa havae very fmited resources for
' the player leam.

Alse, here are the areas that will take a ot of time to test well:
- PERFORMANCE: We cannot freme interpolate on a recommended XP cient Codec
team needs fo work on increasing performance so that a user can frarne interpolate with
X% more CPU power. Hopefully, this is less than 50%.
- Player frame intetpoiates content, but the machine is not powerfud enough. The codec
has to thin down back to normal playback
Player frame interpolales content in a lossy environment such as the Internet.
Player frame interpolates content and the audie and video are out of sync.
Player frame interpolates MBR content and the player Ihins the video down.
Piayer frame interpolates VBR centent {actually, do we allow this?)
Player frame interpolates and you FF, FRewind or Seek.
Player frame interpolales and tha video is sretched.
Player frame inferpolales with sepmiless stream switching
- Playsr frame interpotates 3 times, but can only do 2 fimes.

[ |

This is off the top of my head, bul as you ¢an see, this feature needs to be extremely narrowed, |
really believe we need to do this for WiMVideo 9 only.

Thanks,
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6/13/2003

-Freston

——(riginal Message———

From: Amir Majidimehr

Sent: Monday, May 21, 2001 11:36 PM

Te: David Workman; Mike Beckerman; Brian Crites; Jordi Ribas: Steve Sklepowich; Kevin
Unangst; Linda Averet; Chadd Knowiton; John Ensiein; Tom Honeytone; Dave Fester;
Geoff Harris

Ce: Dhananjay Mahajen; Bill Schiefebein; Becky Weiss; Preston Byargeon; Geoff Harris;
Kathy Demaree (WALLING); Ming-Chieh Lee; Mike Wall; Lin Liv; Dan Penn

Subject: RE: Frame Interpolation: status, meeting summary, and open issues

! think David makes a good point here. | have aways said that Frame interpolation
shoulkd be avaliable only on XP, As such, it is unnecessary and counterproductive fo
have it only work with the Jatest codec.  We need to be able to demo this easily to press
and enalyet by just going to a random site on the internet and show how much batter XP
nmns. If we tell them that we need new content for this lo woik, the story will be much
weakes.

Having said this, I do think wa ¢an write-ofl some of the older codecs to reduce the test
burden, My vote is that we stay with WMV 7+,

Amir

—-—Original Message—

From: David Workman

Sent: Monday, May 21, 2001 3:09 PM

To: Mike Beclerman; Brian Crites; Jordi Ribas; Steve Sklepowich; Kevin lUnangst;
Linda Averett; Chadd Kpowhon; John Enslem; Amir Majidimehr; Tom
Honeybone; Dave Fester; Geoff Harris

Cer Dhananjay Mahajan; Bill Schiefelbein; Becky Weiss; Preston Byargeon; Geoff
Harris; Kathy Demaree {WALLING); Ming-Chieh Lee; Mike Wall; Lin Liv; Dan
Penn

Subject: RE: Frome Lnkerpolation: status, meeting summary, and open issues

>> d prefer we have frame interpolation work only with v ... it {akso}
ehcourages migration te XP.

Actually, | believe the opposite ks true. Since the frame interpolation only works in
Windows Media Player for XP, enabling frame interpolation so it works with WMV
7 and WMV 8 content wilt encourage migration to XP, since using MPXP will then
make Windows Media playback a betier experience.

Only enabling WMV 8 may encourage format adoption by ICP's, but the tota!
percentage of content in WMV 9 will be 50 emall for tha next year that it will not
be much of an incentivedor an end-user to migrate to XP,

Dw

~——~Criginal Message-——

From: Mike Beckerman

Sent: Friday, May 18, 2001 11:42 AM

To: Brian Crites; Jordi Ribas; Steve Sklepowich; Kevin Unangst; Unda Averett;
Chadd Knowhon; John Bnslein; Amir Majidimehr; Tom Honeybone; Dave Festar;
Geoff Harris

Cc: Dhananjay Mahajan; Bill Schiefelbein; Becky Welss; Preston Byargeon; Geoff
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Harris; Kathy Demareg {(WALLING); Ming-Chieh Lee; Mike Wall; David Workman;
Lin Liv; Dan Penn ‘
Subject: RE: Freme Interpolation: status, meeting summary, and open issues

V'd prefer we have frame interpelation wotk only with vD. As you said, it
minimizes resources. if also encourages migration to XP.

{ agree w/Brian that it's teugh to give an opinion on having it on/off by detault w/o
futther petf information.

-—Original Message-—--

From: Brian Crites

Sent: Thursday, May 17, 2001 7:06 PM

To: Jordi Ribas; Steve Sklepowich; Kevin Unangst; Linda Averett; Chadd
Knowlton; Johm Enslein; Mike Beckerman; Amir Majidimehr: Tom
Honeybone; Dave Fester; Geoff Harris

Cct Dhananjay Mahaijan; Bill Schiefelbein; Becky Weiss; Preston
Byargeon; Geoff Harris; Kathy Demaree (WALLING); Mng-Chieh Lee;
Mike Wall: Dovid Workman; Lin Liu; Dan Penn

Subject: RE: Frame Interpolation: status, meeting summary, and open

From: Jordi Ribas

Sent: Thursday, May 17, 2001 6:48 PM

Tot Steve Sklepowich; Kevin Unangst; Linda Averett; Chadd
Knowitoh; John Enslein; Mike Beckerman; Amir Majidirehr; Tom
Haneybone; Dave Fester; Brian Crites; Geoff Hamis

Ce: Dhananjey Mahajan; Bill Schiefelbeln; Becky Weiss; Preston
Byargeon; Geoff Harvis; Kathy Demaree (WALLING); Ming-Chich
Lee: Mike Wall; David Workman: Lin Liu; Dan Penn

Subject: Frame Interpolation: status, meeting summary, and
open issyes

Those inthe CG Bne met yesterday to review the spec on Frame
Interpolation Wordir]\Public Wingl-F In fatiop.doc.

Sommary

Frame interpolation increases the frame rate when playing the
content, and hence reduces the motion jerkiness when a video
dlip is encoded at law frama rate, e.y.,-below 24 or 30
fremes/sec. Alternalively, one can use frame interpolation to
wptove Ft‘deo guality, of to reduce bit rate for a given loval of
quakty. For example, one may save bits when encoding a clip by
reducing the fraine rate since the player will upsample to the full
frama rate. As a result, the near-VHS video qualty thal we get
today at 250 Kbps may be achieved at about 175 Khps for a wide
variety oficontent (we must do more tests 1o consirm this).

This feature has been a DCR for the kast couple of months and
has finally made it into the SDK (thanks to great “tate-night® work
by BeckyW and BrianCii), sndis currently working very wall in
Zeus+Rogelts. A few work items remain, e.g., the Player tearmn will
soon add & switch to let users tum this feature On/OF.
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For a quick "canned” demo, feel free to compare the files
“flower_7.avi® (original, 7 frames/sec) and
“flower_Ttu21.avi” (interpolated from 7 to 21 famesisac), The files

are in \Yjordir!\Demes\C: terp, but you
may should copy them locally for smooth playbac. We just leamed
hat this AVi clip has a copyright, so please do not Show/share
this clip externally and may want to delete it afier you use it
Observa that the algorithm insens two frames using motion
. compengaton between each couple of original frames, and hance
: the motion is much smoother. We can aciually do Lhis same demo
i in Zeus+Resetta with the original coded using WM Video. We also
have other demos running on Zeus+Rosetla, so let me or MingCl
know if you want to take a look.

[BrianCri) Has anyone tried to see what impact this has on content
with lip sync requiremanis? Are there any negalive artifacts?

[BrianCi} Your example above is going is 3 1o 1 interpolation.
This biings up the Interesting point about how you will at runtime
detenmine which scale factor to use. More below...

Somekey details: i
1. The Flayer (Rosetta) will implement a Group policy
switch (in addition to the swilch inthe Ul to um this
feature On/Of.
2. The algorithm will tun itself off avtematically if a) the
CPU is not capable of interpolating frames (e.g., the
original video cfip resofution is ton high for the given
CPU), b) interpolation is teo difficult (e.g . the frame rete is
© oo low and hence the coded frames are too faf apartin
. time), and ¢) the frame rale is too high (e.g., the motion
smoothness is already goxt enough, so there is no
need to increase the frame rate further).
3
4. (These points, funclicnal diagrams, quality and perf
. requirements, reg keys end olher details are in the spec).

We reached agreement on the following:

This featyre will be enabled only for XP/XP.1, WM Format SDK

(Zeus), VWM Player 9 (Rosetta), and respective future versions.

This is becausa a) we want frame interpolation te

encourage customers to move to our newer OS, SDK, Player, b}

this feature requires high-perf CPUs and XP will usually run jn

fester PCs, and ¢} the feature is a DCR in a tight schedule and we
. desire fo minimize test impact

Observe that Players 6.4 and 7 wilt not support this feature, and

that Player apps built on top of Zeus will only be able to enable

this feature if they are running on an OS »>= XP_

! 1. [BrianCri} How will wo enforce this? Will the codec/frame
interpelator have O version thecking for this similar to what
it do#s for M-C? ) recommend that the Player have the
smarts in the Ul to disabie this if the platformn is nol Whistier
(pot an issus until Corona) and that the Frame interpolator
component fail at runtime {with a friendly emorn i it is
ettempled to be used on a nonsupported platiorm.Frame
interpolation will ship with bath HMX and Eclipse/XP.1. Thic
was decided a while back in a meeting with KevinlU,
LindaAy, ChaddKn, JohnEn, AmisM and mysel.
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Open Issues:

1. We cumently hava enshled Frame Interpolation for VWM Video 7.8,
8. Woe are considering limiting it just to WM Video 9. Wa need your
mput, spedlally from marketing, to close this ASAP, because the test
Impect is significant. The benefit of enabling it for WM Video 7 and 8
is that useis will be able to lake advantage of frame interpolalion on
all such corent created so far. f we Bmit it just to VUM Video g, it
may help push usersicontent crealors to version 9 and it wil cerlainly
reduce the test matrix,

2. We did not agree on whathor to turn this fealure On or Off by
default. We decided to set it Off for now, but need more input here as
well. The banefit of having it On i3 that the feature will get more
exposure — this is an advanced feature that’s hard to turn On/OH and
many users may rot find the switch easily. The benefi of keeping it
Oft is thet the Player will have higher performance by default.

4. [BrianCri} Until we bear some numbers about what the perf hitis for
ditferent corent (ditferent frame rates, different degrees of motion,
-..} H is difficult to comment on this. Are we roughly talking 50% mote
CPU, 5%, what?

6. [BrianCii] f the component will ba able to do multiple degrees of
scalabillty (21, 31, ..} then | recommend that the value set by the
ciient be 2 number scale Factor rather than a boolesn. For example,
a value of § means no interpaletion, 2 means 2:1 scaling and 3
means 3:1 and so on. But this does reise the question as to when
wilf the cornponent aite cutve ihe algorithm. Hfthe GPU s
pegged, obviously we don't want to do 3:4 5 24 would continue to

. work. Who I responsible for this datermination and seffing? Lam
thinking that the frame interpolator wilt handle this automaticalty.

7.

1.
rd Bke to make sure that we get enough feedback on everything abeve,
particutarly on ths open items. | plan to hold a quick meeting soon fo
fesolve them. I'T invile at 12ast Kevinl), StevSK and one pgm from each
aflected team @BiNSch, KathDem?). )f anybody else would 1iXa to

participate, plaass let ma know.

Thanks,
Jordi
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