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Outline
What is it, how it works and performances
How LCEVC can benefit broadcast scenarios
Adoption and deployments 
How it can be tested and used
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Low Complexity Enhancement Video Coding
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• LCEVC enhances a codec of choice
• Adds high definition details starting from a low-resolution video encoded with any given codec
• Improves viewer engagement by increasing visual quality at any given bitrate 

• The key design factors include:
• Codec-agnostic design
• Software-driven implementation
• Low-computational tool set

• These factors enable LCEVC to:
• Avoid disrupting existing ecosystems irrespective of codec(s) in use
• Simplify transition from older generation to newer generation codecs
• Reduce power consumption particularly on battery-powered devices
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How LCEVC works: Two layers of enhancement
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1. The base codec 
creates lower 
resolution frames

2. An initial enhancement 
corrects artifacts in the 
base

3. The final frames are 
reconstructed at the 
target resolution and 
further residual details 
are added

By best exploiting the characteristics of existing codec and the enhancement, LCEVC improves 
quality and reduces the overall computational requirements of encoding. Importantly, it preserves 
the original creative intent rather than just upsampling a lower resolution content
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LCEVC Encoder
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• In addition, the LCEVC 
format provides 
flexibility and 
extensibility:

• Custom quantization 
(frame-by-frame)

• Custom up-scaling
• Signalled post-

processing (e.g.:  
statistical dithering)

• Non-normative user 
data to signal 
technical (e.g., QoE
parameters) or non-
technical 
parameters (e.g., 
advert position)
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LCEVC Decoder
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LCEVC enhances any video codec
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Source: SPIE Aug 2021, “Towards much better SVT-AV1 quality-cycles tradeoffs for VOD applications” (Intel, Facebook), V-Nova Convex Hull analysis (1080p, 720p, 540, 432p, 360p, 288p)

C
O

M
PR

ES
SI

O
N

PROCESSING POWER REQUIREMENTS

Compression vs Complexity (Facebook-Intel methodology, convex-hull)
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• LCEVC enhances all video 
codecs  available, with 
different profiles in the 
compression-complexity 
trade-off

• Latest-gen codecs require 
duplication of video 
workflows (simulcasting) to 
maintain compatibility with 
older devices

• While, a single LCEVC-
enhanced video can be 
used also for delivery to 
both new and older 
devices.

• LCEVC significantly 
improves the trade-off for 
any codec, using less 
energy to produce better 
quality
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Why LCEVC was developed in this way
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• “LCEVC” - Reduce cost of encoding & transmitting
• Reduce operating costs for service provider
• Increase quality without requiring more power 
• Make encoding more sustainable

• “LCEVC” – Compatibility with decoding ecosystem
• Use it without needing to wait and/or replace 

entire decoding ecosystem
• Work with all possible codecs - present and 

future
• Enhance not just compression, but also 

features (e.g., bit-depth, SDR-to-HDR, etc.)
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Use case for broadcasting in Brazil
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TV 3.0
Launch date: 2025 

UHD-1/UHD-2
HDR PQ10 & Immersive Audio

IP-based
Personalised content

LCEVC + VVC for broadcast & internet
LCEVC + HEVC/AVC for internet

TV 2.5
Since 2021

Backward-compatible with TV 2.0 (SDR 1080i)
Full HD (HDR 1080p)

Immersive Audio
DTV Play

LCEVC + AVC 
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World Cup 2022 live TV 3.0 demo by Globo
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59.94 fps
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Immersive audio
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- VVC 1080p, 10bit
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- 59.94 fps
- HDR / BT.2020

SDI MPEG DASH
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network
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LCEVC 2160p, 10bit
59.94 fps
HDR / BT.2020
MPEG-H audio

TV 3.0 playback

MPEG DASH

VVC + LCEVC, 2160p, 10bit
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MPEG-H audio
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World Cup 2022 live TV 2.5 demo by Globo
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V210 422
1080p, 10bit
59.94 fps
HDR10 / BT.2020

Input MainConcept 
live encoder

SDI 
capture

MainConcept
AVC/H.264 Encoder SDK

Output

V
id
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Audio 
encoding

- YUV420
- 1080p, 10bit
- 59.94 fps
- SDR / BT.709
- SL-HDR1 metadata

- AVC 1080i, 8bit
- 29.97 frames/ 
59.94 fields per sec
- SDR / BT.709
- SEI (LCEVC incl. HDR)

SDI
MPEG-TS 
over UDP

OTA 
Broadcast

AVC 1080i, 8bit
29.97 frames/ 
59.94 fields per sec
SDR / BT.709
SEI (LCEVC incl. HDR)
AAC & MPEG-H audio

TV 2.0 playback

TV 2.5 playback
(Nvidia Shield)

MPEG-TS 
over UDP

MPEG-TS 
over UDP

AVC 1080i, 8bit
29.97 fps
SDR / BT.709
AAC audio

LCEVC 1080p, 10bit
59.94 fps
SL-HDR1 / BT.2020
MPEG-H audio

SL-HDR1 
pre-processing

SDI

LCEVC 
plugin

LCEVC SDK
Bitdepth conversion

(10bit  8bit)

Interlacing
(1080p  1080i)

AVC Encoding 8Bit 1080i 
(using MC SDK, incl. SL -HDR1 SEI)

Deinterlacing
(1080i  1080p)

LCEVC Encoding

Bitdepth conversion
(8bit  10bit)
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Use cases for DVB
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• Use case 1: broadcast (e.g., DVB-T), enhancing AVC 
• Use Case 2: broadcast (e.g., DVB-T2), enhancing HEVC 
• Use Case 3: broadband (DVB-I), enhancing AVC
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Software SDK

Test Model Encoder & Players E2E Platforms

Chipset/SoC & System Integrators

Next-gen TV Systems
MPEG-5 LCEVC Showcase

MPEG-5 LCEVC Deployment Status (as of April 2022)
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How you could test it
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• Encoder and Decoder SDK available for evaluation from V-Nova
• FFMPEG, etc.
• ExoPlayer, etc.
• Cloud transcoding available at http://platform.v-nova.com

• LCEVC apps are available from V-Nova in the Apple Store, Google Play Store and Windows 
Store

• Plug-in free HTML5 demo web pages also available (http://player.v-nova.com and 
http://experience.v-nova.com

• Professional encoder available for evaluation from Harmonic

• A test model is also available for MPEG members
• However, it does not have possibility to set rate control and it is not real-time
• Mainly used for evaluation in MPEG (Verification tests available here) 

http://platform.v-nova.com/
http://player.v-nova.com/
http://experience.v-nova.com/
https://www.mpegstandards.org/wp-content/uploads/mpeg_meetings/134_OnLine/w20173.zip
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What’s next
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• Are there any use cases specific to NorDig which we should consider?
• Are there any tests/PoCs which NorDig members would be interested in 

exploring/tests? 

• DVB use cases: if interested, support in DVB (and current CRs) would be useful to 
accelerate deployment on DVB-specific scenarios

• There are many streaming applications for which deployment may be possible – if 
interested, don’t hesitate to contact

• Any other questions?
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