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Spin Digital
Live Encoder

Real-time WC and HEVC software encoder
optimized for high-end live applications

in UHD broadcasting, Internet streaming,
and immersive media.

Product Highlights

— State-of-the-art CPU-based HEVC and VWC encoder

— Real-time encoding: 4Kp60/120, 8Kp60/120, 12Kp60

— Higher compression efficiency than competing
software and hardware encoders

— High-efficiency and low-latency encoding modes

— State-of-the-art rate control and perceptual coding

— SDland IP input capture

— Contribution-to-distribution live transcoding

— Low-latency streaming: UDP, RTP, SRT, RIST, Zixi

= Adaptive streaming: HLS, DASH

= Next Generation Audio (NGA): MPEG-H Audio

spin digital



SPIN ENC LIVE

Video
Encoding \
W / Musxing &
oM U processi Ao NENEN
" I“"'””l Capture Pre-processing Streaming
i \ Audio /
Encoding
i - sDI - Resolution scaling - TSolP: UDP, RTP, SRT,
- TSolP - Chroma conversion RIST, Zixi
- Bit-depth conversion - Adaptive streaming:

HLS, DASH
- Video: VVC, HEVC

- Audio: MPEG-H Audio, AAC

- Pre-analysis

- Advanced rate control: VBR,
CBR with HRD
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" ngh e nd4K/ SKUHD . ||ve St ream| ng and broadcastmg ........................................................
" o Mehqualtyandlowbirate e aBkencoding
Low-latency contribution encoding:

422h|ghb|trateoutputformat ...................................................................
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" ' I C Onmb ut|o ntod|str|but|on ||Ve transcodmg .....................................................................
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I Adaptive bitrate (ABR) streaming over HTTP:
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Closed GOP coding: HEVC, WC
- Open GOP coding: WC




LIVE VVC ENCODER S
.Supp;)-& for the WC standard: Main 10 p-rof-ile- """""""""" SpIn enc
Resolutions (pixels): 1920x1080, 3840x2160, 7680x4320, custom llve

................................................................................................................................ gl 1l
.................... Hlerarchical GOP e 1, 24 8. 16,32M3MES v il
Presets: slower, slow, balanced, fast, faster Ty i
EIORIIBION, e b, AR
High-efficiency mode: 2917 ms + network latency M
"""""""""" Low-delay mode: 1000 ms + network latency i . f
Rate CO ntro| .................................................................................................................
T .
Constrained VBR Il
"""""""""" Perceptua|VBR-.7 ) llﬂ ,,,wunﬂ'l'.'d."nn...
"""""""""" perceptual quality control
QAYFILENS. oo S A B
____________________ Perceptily opHTBed encouEMOe ... bifiie D W RN
.................... Motion-compensated temporal filter for noise reduction | .......1 s S eseuu oy
.................... Screen Content COdINE (SC0) e eeereeereerreeoneeereer e A LA SRR ! mv W "
HTTP streaming with open GOP % i
Realtime operation mode : i oy n”y
Timecode SElinsertion AR bl
E T T — i T
.................... Bkt enn ey m— ] R LW
____________________ Scalable mutithreading: wavefront subpictures, frame parallefism, pioelining i <1 H0 gy
O ...
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LIVE HEVC ENCODER

i Low-delay mode: 650 ms + network latency

fiiim Rate control:
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m " Constrained VBR

I Perceptual VBR
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I Highly optimized for recent CPUs:




VIDEO PREPROCESSING FILTERS
Scaling format and color conversion, croppinglpadding overlays SIJ R
Automatic filter chain generation live

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" w' 'm'“" “ ““mvml
”“I”.l
INPUT INTERFACE | u
rikkaRetds sk SOOI Ll {m I
4K up to 120 Hz, 8K up to 60 Hz “MI

S N AR [ SS———1 |8 | ilm

__________________________________ FEXIbIE INPULIYOULS eeeevveeessssessssseress s AR gy,
Example: 15360x2160 (4x1 4K) pixels over a 4x12G-SDI interface MI. [ .
................................................................................................................................ ,
Simultaneous multiple video link capture: ' Ly mﬂ“m‘m iy
Multiple video channels to be captured simultaneously I | o
Allow for frame-synchronized encoding and playback ( m l"'~ iy i "
.............................................................................................................................. I -
Live HDMI capture: 4K up to 60 Hz 4 | f ' i ”!HH ‘mnm'm
Live TS-over-IP capture: : l'll' iy M
Transport formats: UDP, RTP, SRT, RIST, Zixi )
.............................................................................................................................. .. ' "" "" |
Video codecs: HEVC, WC ‘ ' “"
File input: YUV (video), PCM (audio) ; rn' ’"' ""lll "”‘
.............................................................................................................................. v # "“ L
OUTPUT INTERFACE i | | i ""'“"‘ e
.............................................................................................................................. ol T (TR et
TS-over-IP streaming: SR [
TR o ULl U
Transport formats: UDP, RTP with optional FEC, SRT, RIST, Zixi " a i ‘4.. \ Qi | I“ ”
.............................................................................................................................. - ! ! """'I
Video codecs: HEVC, WC # :
Adaptive streaming over HTTP y 4
HLS, DASH

spin digital



COMPRESSION AND PERFORMANCE FOR REAL-TIME 4K AND 8K

Bitrate increase for the same quality (PSNR) and single-threaded CPU time relative to
Spin Digital HEVC (fast):

50.0% —— , . : T
ufast x265 - HEVC
37.5% VVenC - WC i
o 2 0wl —@— Spin Digital - HEVC |
P ¢ " Spin Digital - VVC
| g 12.5% - faster i
(0]
§ 0.0% f med
3] ast slower
£ -12.5% - bal slow slower B
% Better faster
2 -25.0% fast g .
37.5% Bk faster " |
etter
m -50.0% ————— : : R :
' 0.5x 1.0x 2.0x 5.0x 10.0x 25.0x
i CPU Time
T LANS Real-time < Offline >
—>
m
| Encoder versions: Spin Enc Live v2.1, x265 v3.5, WenC v1.9.0
'.v
Real-time performance:
B I |
Spin Digital HEVC Spin Digital VVC
4Kp60 4:2:0 10-bit v v
BRI (1T
‘ X 1F 4Kp120 4:2:0 10-bit 4 v
voverieecodll [T B0 20 1O e Y Y o
: : ‘ 8Kp60, 4Kp60, 2Kp60 (ABR) v v
I i 8Kp60 4:2:2 10-bit v X
' ' 8Kp120 4:2:0 10-bit* v X
L ye: 12Kp60 4:2:0 10-bit* 7 X

* Preliminary



RECOMMENDED PLATFORMS FOR VVC ENCODING
SpIn enc
U F Max Platf
se case ormat bitraate atform llve
4K 4Kp60 30 Mbps CPU: 2x Intel Xeon Gold 6330 (2x 28 cores)

distribution 4:2:0 10-bit Memory: 128 GB (16x 8 GB, DDR4-2933)

8K

distribution - 8Kp60 40 MbDS CPU: 2x Intel Xeon Platinum 8480+ (2x 56 cores)
4:2:0 10-bit P Memory: 512 GB (16x 32 GB, DDR5-4800)
entry level
CPU: 2x AMD EPYC 9654 (2x 96 cores)
8K Memory: 384 GB (24x 16 GB, DDR5-4800)
distribution - iKZpC?? 0-bit 100 Mbps or .mlml“" o ““““‘mu
broadcast " CPU: 4x Intel Xeon 6480H (4x 32 cores) ‘,,mll""w
Memory: 512 GB (32x 16 GB, DDR5-4800) . I
----------------------------------------------------------------------------------------------------------------------------------- |’||“I "‘”Ihlm ll {y i
"M '
RECOMMENDED PLATFORMS FOR HEVC ENCODING , ‘IW
Use case Format Max Platform "
bitrate gy,
.................................................................................................................................. M M |
4K 4Kp60 80 Mbbs CPU: Intel Xeon Gold 6312U (24 cores) . rwmnmwjmml'
distribution 4:2:0 10-bit P Memory: 64 GB (8x 8 GB, DDR4-3200) : ikl i [
.................................................................................................................................. 1
4K 4Kp60 CPU: Intel Xeon Gold 6330 (28 cores) 4 ] TR T T
contribution  4:22 10-bit. 10O MPPS Ve ory: 64 GB (8x 8 GB, DDR4-2933) i, Mo m' " '
.................................................................................................................................. | I i ’my "
£ ) Iy I
. |
4K 4Kp'1 20 . 100 Mbps CPU: 2x 'Intel Xeon Gold 6354 (2x 18 cores) ' | "
HFR 4:2:0 10-bit Memory: 128 GB (16x 8 GB, DDR4-3200) ’
-------------------------------------------------------------------------------------------------------------------------------- 1 | T
8K 8Kp60 120 Mbos CPU: 2x Intel Xeon Platinum 8368 (2x 38 cores)
distribution  4:2:0 10-bit P Memory: 128 GB (16x 8 GB, DDR4-3200) ; m | n !'nm "”1
................................................................................................................................... | : “ ]
8K 8Kp60 CPU: 2x Intel Xeon Platinum 8480+ (2x 56 cores)‘ { 1 Mm 4o
contribution 422106t 20 MPPS Memory: 512 GB (16 16 GB, DDR-5 4800) 14 | IR Wﬁ’
................................................................................................................................. v | ( |
s 1 4 i I mnm L]
:u | ‘I (it 4 Il ity “l "‘MI’"!{'{“
ENCODER PACKAGE -

0S Red Hat Linux 8/9, Ubuntu Linux 20.04/22.04

CPU:  X86.64 SIMD instructions: SSE 4.1, AVX2, AXS12, VNNI
SDI  AJAKona5, AJACorvid 44/88, Blackmagic DeckLink
HDMI Blackmagic DeckLink
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