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IP}EARAE — Motion Jpeg200C
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IPIEASHE — Motion Jpec

m AR E ; ISO/IEC 15444-3:2002/Amd 2:2003 in terms of the 1ISO Base
format, ISO/IEC 15444-12 and in ITU-T Recommendation T.802.

m Y fEARHE - on ISO base media file format (ISO 15444-12). Filename
extensions for Motion JPEG 2000 video files are .mj2 and .mjp2 according
to RFC 3745.
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IPIEABSE - Motion Jpec
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Performance comparison

Recently, the performance of JPEG 2000 and MPEG-4/AVC I: J

under multigeneration encoding was evaluated using a
single vendor's encoders and decoders. (See Figure 3.) Encoder —  Decoder

Video quality was measured in terms of PSNR for different
HD interlaced sequences at the operating points of the

encoders. The streams were encoded at 90Mb/s for JPEG
2000 and 45Mb/s for MPEG-4/AVC streams. These bit rates

were used throughout the testing because they are
common operating points. Figure 3. PSNR simulation setup

MPEG-4/AVC provided high-quality video at 45Mb/s. Under multigeneration encoding and decoding, the PSNR
reduction was sharp — roughly 2.2dB after the fourth generation. (See Figure 4.) JPEG 2000 also delivered high-
quality video (at 90Mb/s), but it had less than 0.5dB loss after the fourth generation of encoding and decoding,
which was less than one quarter of the reduction experienced by MPEG-4. In addition, the predictive coding of
MPEG resulted in an end-to-end latency of approximately 1 second, which is roughly 10 times more than the
latency experienced with JPEG 2000._

Approx 0.1 sec
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m Compare MPEG2 vs JPEG 2000

Quality (image to image)

Latency
Visual impairments

Operating point for HD video format

MPEG-4/AVC
Varying
High
Blocking

15Mb/s-60Mb/s

JPEG 2000
Same

Low

Blur

60Mb/s-125Mb/s
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m Compare MPEG2 vs JPEG 2000
HIS SR B i e T IR 2 r) BAE

Video format requirements Typical IP bandwidth

HD-SDI uncompressed 1.5Gb/s
HD-SDI mathematically lossless JPEG 600Mb/s

2000 mode
HD-SDI visually lossless JPEG 2000 mode 120Mb/s-150Mb/s
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m The original JPEG used discrete cosine transform (DCT), the same
techniques used in MPEG, to reduce data into blocks of 8 x 8 pixels.
JPEG 2000 uses discrete wavelet transform (DWT), which
performs simultaneous multiresolution image analysis.

m Wavelet compression provides the same processing for all pixels,
and with each video frame being compressed individually, there is
no error propagation from one picture to the next. As a result, there
IS no macroblocking at low bit rates; instead, there is blurring
on the images.
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IP: A H — Motion Jpe

B Supported by popular editing

* e.g. Avid Media Composer

1080i, 10 bit, 150 Mbit/s
1080i, 10 bit, 110 Mbit/s
1080p, 10 bit, 160 Mbit/s
1080i, 10 bit, 125 Mbit/s

200¢
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IPEEARBLH : FLhEtNESeamless Switching
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IPEE AT H : ThEtiESeamless Switching

m  Switching between two SDI sources must be executed according to RP168-2009 for
the downstream devices to handle the change seamlessly. Both signals must be
synchronized and the actual switch-over must occur within line 6 (for PAL), 10 (for
NTSC) or 7 (for HD).

m To know the correct switching position, one needs to know the exact SDI format
(which is referenced as Video Source Format in the HBRMT header) to calculate the
packet in which to switch over.

m This has advantages for hardware and software implementations as only the headers
need to be manipulated; no copy operation from one packet’s payload to another is
ever required.
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IPIEARGHE : FToh&tHiSeamless Switching

® % E RS (Switch Timed Switching)
® HFRER 3 # (Destination Timed Switching)
® 5 E BT A8 #e (Source Timed Switching)
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B NAT (Network Address Translation, 2% 1% #z)

192.168.1.101

i
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|

192.168.1.102

96.6.138.135 | 192.168.1.1

Internet

Router
with
NAT
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IPIEARGE : NAT

RIE, EWEIPR L
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Riedel MicroN
m  Max up to 192x192 B ooy :

m 5% decentralized video router

m 24 SD/HD/3G-SDI I/Os, two MADI optical digital audio ports, a
Gigabit Ethernet port, two sync reference 1/0Os, and eight 10G
SFP+ high-speed ports
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R Medio'Werks 1020014 actove frames: 7

File Workspace System  Views  3rd Party Inferfaces
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TEST PATTERN (58 )
0SD ON
VIDEO OFF

FRAME SYNCHROMIZER
& Manual Freeze

VIDEO DELAY

Frame (mac 5)
Uine (max 11
Pel (max 412

OUTPUT ON TRS ERROR

@ Fraezs

Black

AUDIO EMBEDOER
include Emdedded Dala

cRouP ¥: [ emded  Audw Delay (ms)
embed Audo Delay (ms)




0
i

J SRAR® | B 4o % (& T
25 A
&
|

@) W iEe O

) _..._-.,_,m/ -

() R H
198 (] - =) E BT
S i&ﬂk?ﬁ)‘iaﬂt
- ol i - o
Mg QR o 5 @ REsiE 5, =) éaﬁﬁ,a.g
-!'\.-'i:'?a._ -Q.'_ﬁf EEILELE I@ -'{%’_ I-}AE.EEFH.-T jl_'
il e £ i—#g i\;ﬁﬂm
A
() TEEFLL |
1 / = == .- ; ﬁ%
] & EHAE = BEXAE %ﬁ.@ =]
i'-'ﬂ':r‘-"]-ﬂﬁ
P 8
EEIREAY (=]
& =~

o EBAE L\m
fpan:. S
g

[ A ok L m
&) e / \
—_— NEEslcaE ® B 2
wll, Ly % g
E @ruE ? ——— & “Txy

=
= 1 1 . I/_\I 3 '}3 /_/ /‘_
| ERBIles 3 ~eude@ = ﬂ__@_j!:‘. VAR
_ o : RS L% ' ~
(= )
: e

e
= = " o ) Z
v T @) IR 2L g_,”fﬂ___g ~<. /%
sasne  @EERE \_ " &
ssRExe@ g oo 0 Ty E,;ﬁ.,a%ﬂﬂ_'_"@mmx! BAEKE &
| £ R Br.gyy G—XD
) FE &

f

@ BE E{ﬂx’;—:- 4 C
Sl B /
EE:‘: : m Iz—x
HE L1 “@’I_

4.




o | aark | naRE | wwem

SDVN CONTROL

I
4% N 2L

IPG




KA RAHRKITFE RS (Commentary)

| M ed | 0 r N et Commentary Application

T
MediorNat Compact

- (o] (2] (] [ (1Y) ==

Integrated Signal Processing and Conversion®

ol Ll poneesty il i
MediorMat Compact Medioriet act

A hfetroN
N ediarhet

RockMet
Studer Card

Ethernst Access

* Quadsplit and Video Format
Studer Consale Conwerter require MN-HOP-6I0
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m Audio : Lawo (

Venue

Commentary Booth 1 Commentary Booth 2 Commentary Booth ... Commentary Booth 20 Commentary Support

IBC/CCR

; Ethernet Switch ¢

!

LAN/WAN
(RAVENNA)

|

Ethernet Switch
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Management/Administration
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P £ 3 S R IR S 24 (Commentar

m Jpeg2000 encoder
m Jpeg2000 to HDMI

The 2430RX-J2K-IP is a versatie JPEG2000 to HDMIDVI/DisplayPort This self contained module accepts up to two JPEG2000 over IP streaming

processing converter. The 2430RX-J2K-IP is used in applications where inputs. It decodes. processes, color corrects and converts the output to a DVI/

delivery of J2K encoded video is to be displayed on a DVI/HDMI monitor. HDMI signal. With integrated auto scaling the 2430RX-J2K-IP device can drive
resolutions up to WUXGA (1920x1200)

CONTROL AUDIO OUT HOMIOUT




[ Video System Wiring (Remote Studio)

" ' News Center + Studio 2
MediorNet A kel




Lawo V_Link4

m 2x 10G Ethernet and 4x 1G

m Ethernet ports (2x PoE) for any network application.

m Encoding : H264 , JPEG2000, MJPEG, Thumbnail, PPM
m Latency: 100 pixels
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Lawo V_Link4

V_ link4 IN ACTION
REMOTE PRODUCTION

Cameras Monitoring Slomo Audio

aq aq I:] EE Production Highlights Production Control

| ! —

4x SDI 4x SDI
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Pseudo Devices
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3. i=Hl5H - iIIHHBMNS4K
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3. i=Hl5H - iIIHHBMNS4K

m Joystick Override : with selection of PGM from JJ#: & 1 or 2
m YR G +2 D FE RN S VIR (8] Tally D) #

m G dilEX AT HUHR & LT3 2 V) #52

m X RON A X W EEE S HES, 3 el Z2 PRz
m S X AR AR X R PR, & E i

m 7 fE B R A4 R AR TR

m SNMPHREUTLEE il 5%

m AFVEHFERS)

m PR A A T

NJ)T SikgiEm



VSMiZ | R4t

el
Ak s

NJ)T SirgiEm



N erage Hotel Las Be,,
m HE)T

NJT SiiEigR



N)T SikgiEm



Encore A, B, C
ENC ENCORE C
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|
| WORKING AREA LENGTH 72'
|
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REPLAY

STORAGE

, 8¢ HLIAQIM V3IHY ONINYOM

L efd HLIAQIM VIHY ONINUOM

PLEASE CALL TO DISCUSS SPECIAL PARKING SITUATIONS. 603-882-5222
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VTR & EVS

PLEASE SPECIFY EXACT NEEDS WHEN BOOKING
- - EVS 6 CHANNEL HD XT3 LSM WiTH HIGH-SPEED XNET
NETWORK
- - EVS 6 CHANNEL HD XT3 RO WITH HIGH-SPEED XNET
NETWORK
- - EVS 6 CHANNEL HD XT3 SpotBox W/ Lance TDC 100
CONTROLLER
10GBE NETWORK INFRASTRUCTURE
b - XHUBS3
LSM CoNNECT TABLETS
EVS IP DIRECTOR
EVS C-CAST AGENT
EVS DATABASE SERVER
EVS XT ACCESS
EVS X-FILE3
- LGZ BROADCAST USB RECORDERS
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