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Presentation Outline 

› Cloud DVR background 

 

› Guided transcoding 

 

› Demo 

 

› Additional use case 

 

› Open questions to MPEG 
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Cloud DVR Background 

› Video Home Systems (VHS) and Digital Video Recorders (DVR)  

enabled time-shifted TV consumption 

 

› Cloud DVR brings an improved experience for the end user 

– Place-shifted TV consumption 

– Virtually unlimited storage capacity 

– Virtually unlimited amount of parallel recordings 

– Multi-device support 
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Ericsson Cloud DVR 

› Ericsson is the number one provider of Cloud DVR solutions 

 

› More than 2 million recordings daily 

 

› Ericsson Cloud DVRs collectively stores more than 150 PB of video data 

 

› Support for Adaptive Bit Rate streaming 
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Ericsson Cloud DVR 



Slide title  

44 pt 

 

 

 

 

 

 

Text and bullet level 1 

 minimum 24 pt 

 

Bullets level 2-5 

minimum 20 pt 

 

 

 

 

Characters for Embedded font: 
!"#$%&'()*+,-
./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcde
fghijklmnopqrstuvwxyz{|}~¡¢£¤¥¦§¨©ª«¬®¯°±²³´¶·¸¹º»¼½ÀÁÂÃÄÅ
ÆÇÈËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞßàáâãäåæçèéêëìíîïðñòóôõö÷øùú
ûüýþÿĀāĂăąĆćĈĉĊĎďĐđĒĖėĘęĚěĜĝĞğĠġĢģĤĥĦħĨĩĪīĬĭĮįİıĲĳĴĵĶķ
ĸŐőŒœŔŕŖŗŘřŚśŞşŠšŢţŤťŦŧŨũŪūŬŭŮůŰűŲųŴŵŶŷŸŹźŻżŽžſƀƁƂƃẀ
ẁẃẄẅẆẇ–—
―‖‗‘’‚‛“”„‟†‡•‣․ĀĀĂĂĄĄĆĆĈĈĊĊĎĎĐĐĒĒĖĖĘĘĚĚĜĜĞĞĠĠĢĢĤĤĦĨĨĪĪĬĬĮĮĲ
ĲĴĴĶĶĸĸŐŐŔŔŖŖŘŘŚŚŞŞŢŢŤŤŦŦŨŨŪŪŬŬŮŮŰŰųųŵŵźŻ‥…‧   

 

ƄƅƆƇƈƉƊƋƌƍƎΕΖΗΘΙΚΛΜΝΞΟΠΡ΢ΣΤΥΦΧΩΪƄƅƆƇΰαβγδεζηθικλμνξ
ρς΢ΣΤΥΦΧΨΩΪƈƉƊ 

ЁЂЃЄЅІЇЈЉЊЋЌЍЎЏАБВГДЕЖЗИЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЏА
БВГДЕЖЗИЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЁЂЃЄЅІЇЈЉЊЋЌЍЎѢѢѲ
ѲѴѴҐҐәǽẀẁẂẃẄẅẆẇẈ 
 

 

 
 
 
 
 

 
Do not add objects or text in the 

footer area 

Guided Transcoding in a Cloud DVR  |  2015-10-21  |  Page 6 

Suitable for frequently requested content 

High storage cost 

Cloud DVR 
With Upfront Transcoding 

R0 

R1 

RN 

storage ABR transcoding on-demand delivery 

mezzanine HTTP adaptive 

streaming …
 

…
 



Slide title  

44 pt 

 

 

 

 

 

 

Text and bullet level 1 

 minimum 24 pt 

 

Bullets level 2-5 

minimum 20 pt 

 

 

 

 

Characters for Embedded font: 
!"#$%&'()*+,-
./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcde
fghijklmnopqrstuvwxyz{|}~¡¢£¤¥¦§¨©ª«¬®¯°±²³´¶·¸¹º»¼½ÀÁÂÃÄÅ
ÆÇÈËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞßàáâãäåæçèéêëìíîïðñòóôõö÷øùú
ûüýþÿĀāĂăąĆćĈĉĊĎďĐđĒĖėĘęĚěĜĝĞğĠġĢģĤĥĦħĨĩĪīĬĭĮįİıĲĳĴĵĶķ
ĸŐőŒœŔŕŖŗŘřŚśŞşŠšŢţŤťŦŧŨũŪūŬŭŮůŰűŲųŴŵŶŷŸŹźŻżŽžſƀƁƂƃẀ
ẁẃẄẅẆẇ–—
―‖‗‘’‚‛“”„‟†‡•‣․ĀĀĂĂĄĄĆĆĈĈĊĊĎĎĐĐĒĒĖĖĘĘĚĚĜĜĞĞĠĠĢĢĤĤĦĨĨĪĪĬĬĮĮĲ
ĲĴĴĶĶĸĸŐŐŔŔŖŖŘŘŚŚŞŞŢŢŤŤŦŦŨŨŪŪŬŬŮŮŰŰųųŵŵźŻ‥…‧   

 

ƄƅƆƇƈƉƊƋƌƍƎΕΖΗΘΙΚΛΜΝΞΟΠΡ΢ΣΤΥΦΧΩΪƄƅƆƇΰαβγδεζηθικλμνξ
ρς΢ΣΤΥΦΧΨΩΪƈƉƊ 

ЁЂЃЄЅІЇЈЉЊЋЌЍЎЏАБВГДЕЖЗИЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЏА
БВГДЕЖЗИЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЁЂЃЄЅІЇЈЉЊЋЌЍЎѢѢѲ
ѲѴѴҐҐәǽẀẁẂẃẄẅẆẇẈ 
 

 

 
 
 
 
 

 
Do not add objects or text in the 

footer area 

Guided Transcoding in a Cloud DVR  |  2015-10-21  |  Page 7 

Increasing compute resources, reducing encoding quality 

Challenge to keep transcoding latency low (risk of ABR client making wrong bit rate estimations) 

Cloud DVR With  
Just-In-Time (JIT) Transcoding 

R0 

R1 

RN 

delete lower quality 

representations 

storage 
on-demand delivery with 

JIT transcoding 

mezzanine HTTP adaptive 

streaming …
 

…
 

initial ABR transcoding 
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Guided ABR Transcoding 

transform 

coefficient removal 

subsampling 

guided 

encoding 

decoding 

subsampling 

guided 

encoding 

transform 

coefficient removal 

encoding 

subsampling 

decoding 

subsampling 

encoding 

initial ABR transcoding bitstream pruning guided ABR transcoding 

mezzanine R0 

R1 

RN R’N < RN  

R’1 < R1 

RN < RN-1  

R1 < R0 
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Less storage cost than upfront transcoding 

Lower computational complexity than conventional JIT transcoding 

Less transcoding latency than conventional JIT transcoding 

Cloud DVR 
With Guided JIT-Transcoding 

R0 

R’1 

R’N 

prune lower quality 

representations 

storage 
on-demand delivery with 

guided JIT transcoding 

mezzanine HTTP adaptive 

streaming …
 

…
 

…
 

initial ABR transcoding 
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› HEVC Main Profile 

› 7 representations 

– 1x 1080p [QP] (mezzanine) 

– 2x 720p [QP, QP+2] 

– 2x 540p [QP, QP+2] 

– 2x 360p [QP, QP+2] 

 

Results 

62% of total ABR storage space is 

taken by lower quality representations 

60% of lower quality representation 

space can be saved by removing 

transform coefficients (37% of total 

space) 

Guided transcoding has been shown 

to run in real-time on a dual core CPU. 

* bitrate reductions measured at constant quality compared to encodings with uncompressed input 
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Additional use case 

› Populating a Content Delivery Network with new content 

 

 

ABR encoding with preparation of 

pruned representations 

R0 

R’1 

R’N 

…
 

Service Provider 

R0 

R’1 

R’N 

…
 

R0 

R’1 
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…
 

R0 

R’1 
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…
 

Guided JIT transcoding 

HTTP adaptive 

streaming 

CDN 
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Open questions to MPEG 

› Would guided transcoding be of interest for a next generation video coding standard? 

 

› Is interchange and interoperability of pruned bit streams an interesting use-case? 

 

› Should there be hooks included in the specification to enable guided transcoding? 

 

› How can the performance of guided transcoding be improved even further? 
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