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Panasonic
LUMIX BGH1

Panasonic

A4 2|0t | www.panasonic.co.kr | ZZHAEA 02-2106-6672



Panasonic
AW-UE100

Panasonic AW-UE100

4K/60P
NDI SUPPORT

Ml-&Sof| 81

= Eisonic

IR pALIZR0F | www.panasonic.cokr | TZBAMERAL 1588-8457
(FC|AMEE 02-701-2853 | 0jO|=H0|MAE 02-2265-0032 | HO[MEIA|AE) 1566-8544
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Single and Small Data Archive I-oglcv

“MIAHI 21X0] 2S5 E! Thunderbolt LTO
HIOIZ E210|=9] XIEtA RIS LTI MK

mTape= &41%E QI Thunderbolt CIE{H|0|A S X|¥5t= §IHE,
OIASE 2 U ZHFE0] LTO E2I0|EE &A| AZE + UTE X[ CL

o 22 HZF LTFS lo] LTO i ed

o Thunderbolt3 QIE{H|0|AE S5 300MB/sec?]
CIOIE M&

e MacOS ¥ WindowsE 0S 7|Et2| LTO O[7}0]ed &
O|C|0] 2| ATEY0{En S5t

« LTO H|O|Z= 304 0| &2 XZ =Tt A2l QU

CIO|E WS MBS

rir

mTape= Apple % Intel?| PI5E 2 §|A3E Thunderbolt LTO-8 E|0|Z P

S2io|=LICLE|0|Z FIERIX|S ZIC] 12TBY] 7|2 AER2|X| 28 304 ul " ULy RIUMN
12} LTO E0IZ20| Xf2} 42, 2ITh 300MB/A2] HIOJE| T 4% 12/1 52 ' [ s
Thunderbolt 3 ZES X|5H= LTO-8 Y LTO-7 FOHR 43 EWE| Lk

MY 4 AR HZ

Interface : 2x Thunderbolt 3 ports
Tape Drive : IBM LTO-8, LTFS Compatible

|

" L e
mRack LTO8
System Requirements : Mac or Windows PC with oo vo 11 2 xaie ol=Ex 0[o] HASE Ei= H2 1991%| 24 ARRO|

Thunderbolt port THsH El0I FHE2IRIE 2K} 12TBC) 7/ AERI| 82 el 2 0PIolY

g : AES|019} 58, 52 Thunderbolt 3 EES B8 Thunderbolt 4 H3I5
Stze: 11.5x8x 47 292 2H B0 A1 YAIOR IZIBILICH S £ E2I0)es HFHE B3H = el
Weight : 875 b / 4 kg LTO-8 2101510 SN0 471 7hsiIck

@At HIZE 29| Tel. 711-4090  e-mail. danieloh@sanamtech.co.kr
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HyperStore Object Storage

(GJ CLOUDIAN'

HyperStore Object Storage

2i1st JIE| Z2[0| X QHAE AER|X]
Native S3 CIE{H|0|A ECIRE AER|X]|

THINK

CLOUDIAN

A CIEEES
L Z0jMLE AERIXKIE 20
gt Rof|Af 2k

feh

Ll X
HyperFile NAS Controller
ATESO|E SESMB 2 NFS X[

3

XEIN M&C WESRU L B

MEA| GEEF M2 1372 25 0|0| ASHO|E| ZAIEIZAE 11128 Tel. 02.761,1226 Fax.02.761.1228 www:xein.co.kr
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ATEN IP Based KVMO 2 " EHOF g1 2124 2ja| A|AE J12=9 SHEHo|I

KVM over IP A¢X]
Cat 5KVM over IP AP|X| (H{3% O|C|2 Z#) (1920 x 1200)

1§24 A KNT108VA /KNTT16VA /KN1132V

2942 B AT KN2116VA / KN2124VA  KN2132VA / KN2140VA

49124 BIAT KNAT16VA / KNAT24VA [ KNGT32VA [ KNAT40VA
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D2ESS AISSI0I SRS SLICE
 COVSR AZER|of= BE A T4

CL3BOONW x15

COVSR |
o|E=t
= = KN2132VA x15
f "— KA7176/KA7169/ [P
KA7170 x 480 = |
M oo L
——————ﬂ-f.
o A ~ ‘
ES0152P N 5
~ ‘I IS N J

CL3800NWx15 MRS |
S

Ka7176/KA7169/ LRSS
CKA7170x480 ISR I

HenE 7 |

KM ATEN |
HIEHS 1.2 B

KN8164V KA8280 CL3800 ESO152P CC2000 CCVSR
HDOMIKVM over IP LCD 2 O{L|X|= A91X| e ATE0] H|C| M

KVM over IP
ALK =& AH0]A

ATEN Z4cH2|E
FHLAOIANM | 02-6123-4623

IKimncE

wwilkmnc.com

HIE AFEH/SL0H 29| : BIEHR SR 010 5354 6359 | cypark310@lkmne.com
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LiveU LUSOO

Livel & LT

Live Event are comlng Back !

==

vou ready

« 4K/ HD / HDR / HEVC / REMI
- 2210l AE2|Y / HE| SNS

= Tally / Intercom / V-Return

CHANGING THE,
RULES OF, THE GAISIIETI

J .

eyeveres

5G D)

4 Network : 2 Intercom Video Return

= ) Q%D

S |

2Wi-Fi Dual USIM g uUsIM
AOPXHOM(F) (F)ofAHEZE

07294 M2 QEZ 1 MR =2 76, 6= (B2i= 371 S20[2|2)
www.samakorea.com TEL: +822-2636-1300 Fax: +822-2636-0040
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Authorized Service Provider

AR

This is to certify that
SAMA Global Video Communications, Inc.
is qualified and designated as a
Grass Valley Authorized Service Provider
in South Korea.

dfiion ia

Lawrence Chong
Servar Direciar, Aid Saivite & Teopart

+0l= Grass Valley 0|7 S0 4| ZQI _
{Authorized Service Provider) 2 12§ 257 nzMe 1577-900]1
ZF O W20 S5 MU A A ZE oL S
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Grass valley total solution

il ==

Sile| £E0jA FE

A|RIE| = ZhE |

-1 —_ OO -

Grass valley £EEF £2/M 2 Live Production 2}
SU S 33U dots AlYe| 51t n2e| K420
& HE 7| =S0|ASLICH )
— = 126
jakuHD HDHJ WCG AIMS IP TICO 5
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’

&

BV KFRAMEX

AOFXKIEO|M(F) ($)07294 MEA| ASZE HMRE 76 606(22HS37F S=0=22)
- 76, Seonyu—ro, (606, Dongguk Matirian), Yeongdeungpo—gu, Seoul (07294)
HOIE| AU A(F) www.samakorea.com  Tel. 02-2636-1300  Fax. 02-2636-0040



(3)OLO|HIA| AR =
MARY 8lo|] 917 B141810] [ 20| 7 AAT SV-Mixer

W Encoder

W Streamer

Broadcastl

ZetaVision™ SV-Mixer

StreamVision, whose motto is “The realization of technology's potential for all, along with the creation of future
technology established with a sense of duty and pride that leads the domestic market of IPTV/Internet
Broadcasting/HD/UHD Encoding & Capture and explores the Internet broadcasting and IPTV markets.

ZetaVision™ SV-Mixer= Cl2Fst 912 A A QL HE| Layout 7|5 2.2 Transition/CG/Chromakey S&tEl
UHD &3] Z1}§ 2h50] U= 1133 Video/Audio 2}4 A|ARIQILICE

IP USB Z}0|2} o
AERIMS
o (-}
AV Signal
HTML
o|C|oqmbd E

- CIFst MR 2| ATl 7|& S& (H.256/H.265/MPEG2 HW AccelerationX|2)

- 5t 2124 M S X|2l (SDI, HDMI, File, Network Stream-NDI, WebRTC, UDP, RTSP, RTMP)

- CloFst Z2iA1S K|l (SDI, HDMI, Network Stream-NDIWebRTC)

» C}2F5t Effect2 Dynamic Mixer 7| (Transition Effects, Scaling, Cross Converter, CG, Layout Edit)

» UHD (4K/8K) sl &= X|&l

- LISt O|C|0] 812 218t Interconnection Device 7|& 7184
(Facebook, Youtube, Zoom, Skype, Ustream, TeamviewS2| C}2Fst QA4S AEE|Q X X2 )

« A2t Chroma Key X2|E ¢/gt HDYC/ARGB x|

« Sony, JVC, AVICS, Panasonic, Axis 52| PTZ Mode X|2/510 7|H|212 H|of5tn 44 Ql2ic=z
SEHSEH| 290 7ts

» Layout MM HZI0| 7H58t Layout Editor 2H Y WEIOZ STIMnt H2|HE X2

HEES | MEA MEF SRTEE 3504 54, V-TOWER 45 Tel 02-2057-5071 Fax 02-2057-5073
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harmonic,

Harmonic Brings the Promise of

Smarter. Faster. Simpler.
Video Streaming to Life

Virtualized Spectrum X

« 2RU Spectrum X platform that supports
- Optional graphics processor for HTMLS graphics
- Better performance, better channel density
< . p - Dual 25GbE NIC for UHD-over-IP
spectrum X -12G SDI or 3G x Quad SD! interface

» Virtualized Spectrum X offering
- Based on an HP COTS 2RU server
- Harmonic supplies Spectrum OS, SDI cards
- Customer provides server, drives, Network and GPU cards

» Fully compatible with current Spectrum X products and features

« Spectrum X& 8l SE8| dA|E MEE Ct7|s oiE27|01M

« M2 ABAE 512 QEH0|A

« Z3{|0j0] & |2 7|53} Ciab ZHEE (GFX, QL2 MCSFHEE)
- A5 02| AMEAL Mol glATE

+ HE| Z2f|0jo] fER

s M2 75712

* E{X| A3R S8t

ARISTA

Together with Arista Networks J'\\

HERS | MEA MET 8= 3502 54, V-TOWER 45  Tel 02-2057-5071 Fax 02-2057-5073
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DPA - 4097 CORE Interview Kit

DPA::

MICROPHOWMNES

4097

CORE Interview Kit

Get the interview. Keep the distance.

4097 CORE Interview Kit= AF25151 012{ SHZE0IME SE8 AFSEZ 212 Feret £ Lot "
4097 CORE Shotgun 010|327} LIEHE|0 Ql0] OfeloflA{ 21e ot otz solofzie stouz. CEoITE
HBEl B2 AS S MSHILIC 21D 41| 20| L B WE0)M S2t2 AL2ES Haa 0y DA

o= TR YSAE 2l8t TE ERIYLIC

/soundsolutionkorea
: (FMEESRM NBEEA| YESEI YR 775, 4-201 §
% SounD sowuTion www.sscom.com (02-2168-4548 @soundsolution nof
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DPA - Flex Directional Headset and Earset Microphone

V-

DPAZ
1

MICROPHOMNES

SRET
. Miniature Foam
Windscreen

- S—— - M“
Headset Clip

Flex Directional Headset and Earset Microphone
4288 Xty S|4 o SAI/0|0AI2 4088 Xy Wae| HEHel ARRERY
SIEA A ARIS ZRot MEC 2, Bt 3 B MEMHA D20] Ol o2 AFRS = QUSLICE

Pop Screen

Color Connector  CORE 4288 (THUX|2/2X[E4d) Color Connector  CORE 4288 (SHUX|24/2X[E4)
MicroDot 4288-DC-F-BO0-LH / 120mm Boom MicroDot 4288-DC-F-BO0-MH / 100mm Boom
ey LEMO 3pin  4288-DC-F-BO3-LH/ 120mm Boom =y LEMO3pin -
= TA4F 4288-DC-F-B10-LH / 120mm Boom = TA4F 4288-DC-F-B10-MH / 100mm Boom
Mini-Jack 4288-DC-F-B34-LH [ 120mm Boom Mini-Jack =
MicroDot 4288-DC-F-CO0-LH / 120mm Boom MicroDot 4288-DC-F-C00-MH / 100mm Boom
wate LEMQ 3pin 4288-DC-F-CO3-LH / 120mm Boom Hate LEMO 3pin =
5 TA4F 4288-DC-F-C10-LH / 120mm Boom T TA4F 4288-DC-F-C10-MH / 100mm Boom
Mini-Jack 4288-DC-F-C34-LH / 120mm Boom Mini-Jack - _ _
MicroDot 4288-DC-F-FOO0-LH / 120mm Boom MicroDot 4288-DC-F-FO0-MH / 100mm Boom
HI0| %] LEMO 3pin 4288-DC-F-FO3-LH / 120mm Boom Bilo| x| LEMO 3pin - )
TA4F 4288-DC-F-F10-LH / 120mm Boom TAGE 4288-DC-F-F10-MH / 100mm Boom

Mini-Jack 4288-DC-F-F34-LH / 120mm Boom

[soundsolutionkorea
T FINSEERM MBSEUA BSED AR 775, 4-
% SUUI'ID SULU "}“ st oy Ei sttt n

www.sscom.com (2-2168-4548 lasoundsolut:on o




SEHA/V(F)

Leader [ LaON

Leader

simsowonten_LV5B00

..... ‘
WAVEFORM MONITOR SYNC GENERATOR
LV5600 = LT4610 ‘
4K | 12Gspi| 3Gsoi | HDsor 8K | 4K ||12Gsoi| 3Gsoi
' SDsor || HOR | IP | HDsoi | SDsoi | PTP '
| SD, HD, 3G-SDI, 4K 12G, Quad-SDI 2/2{ X|2 | E2|Z 2jj0|E SDI A1S YAy l
| stoj=2|= sefel 791k 3U EFY TS BLIE | @422 GPS, 12G-SDI, PTPO| CHE 7ts |

| Ex|A3R, HH HE, USB OIRAR X=X 7ts

CONVERGED DIGITAL INTERCOM SYSTEM

GLENIE

Fully Scalable and Flexible Hybrid solution!

I Matrix 2{0| Floiit SEMe XiTah= — e S . /
R S8 oleiz AL : - e

1P dE=y S0 WETS FH [of

o]~ Ak0[dlof g1 /s
I GENIE SOLO - 188Cifo| HEu o4 af - =1
707He| erret £t wid A2 ! oty v

1 HE[RS o|Cjull AmlH AR Bl e
1 Daisy—chain PoE HZ = A|AE 0| =8} Al

I GENIE Configuration Manager(GEM)

(F)E2H3=2X|

.-g.g}A JVEAIGIAL  M2SEA ZMT G2 583, PESTLCI B 18012
DONG-HWA AN CO., LTD  Tel: 02)783-4055-6, Fax: 784-9941 e-mail: sales@dhav.co.kr dhav.co.kr
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PIXOTOPE

see

THE FUTURE GROUP

Virtual Production_S_ystems
°PIXOT @ Pt

- Unreal Engine 4 Base

- Version 4.26 (32 EA| ofj&)
|0t Internal Keyer As

- UHD/4K x|

- 3D Text X|(5t=2 X&)

- HDRI [ Raytracing X|&

- LED Perspective D%

» Multi Camera A|04
o|F DMX s
CHFSE Tracking Solution X8

- FreeD, Trackmen, Stype, Mosys, Ncam £

- Easy Interface
3 i_-l‘.u. Dl AI.Q_ *fEﬂ

KesS cgvew JULC

[ SHINSEGAE

Ay
cn

amperi JOFEX skTHEX

ret 1anin

SHOTOKU

BROADCAST SYSTEMS

Designed jointly with CamMate
{purpose-bistt for VR production) .~

Shatok high-resalution mechani:
cal racking encoders

SYSTEM OVERAL LENGTH
CAMERA PAN / TILT RANGE
ARM TILT RANGE™*

CONTROL MECHANISM
CONTROL / POSITION CABLES

RESOLUTION{HEAD PAN/TILT)
RESOLUTION (ARM PAN/TILT)
LENS CABLE**

SPI

2PT CALIBRATION SYSTEM
MODEL

VR Crane System
Graphica

SP1-6 pravides VR dats output to
the graphics computer via RS-422
o IP for accurate productions in
el time

Joystick and pistol
grip aperation

7 Models of Varying Length

Pan: 360° Tilt: +75°~ -60°

+60° ~ - 45°

Joystick and Pistol Grip

Standard 12 or 20-pin Interface Cable

for Integrated Virtual Encoder Lenses
640,000 counts per 360°

640,000 counts per 360°

Zoom/Focus data cable(Canon and Fujinon )
SPI-6

SPIFTOUCH (Standard)

Graphica 250, 370, 490, 640, 770, 960, 1240

SOA/VFEAIRIAL MSSUA 2MT I3i2 583

Image Tracking Solutions
VioTrack R Series

TrackMen

2000 BY HMI EE AR YE -

- HE OUR] 214 Hihlof E=ZI(0|0]X] HA)

- Markerless E24Z

+ Hybrid 24! X 2(0]0fx}dl &+R-H14)

- D& 72t MEE A2 I 7o) glo] ALE
- MUk e

- QFEE Q| EBfZXI0I2 EA)

- HE FHoflar 2 B Bl X

- Easy Interface

SUEFLLI BS 18012

DONG-HWA AN CO., LTD  Tel: 02)783-4055-4, Fax: 784-9941 e-mail: sales@dhav.co.kr dhav.co.kr
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4 —> Lab A[3] —> Field A]3] — QIEAM g3
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X
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Y13
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0:

ol=0fa U=SM

KBS 57t S AIE 2S8H|

ATSC3.0
NE B 47|

UHDTV £417] FM Bandpass Filter

TpL g

Z] CL-TRI0OPR-UHD E=E] erer-040 DSA-300P
ATSC3,0 7|t UHDTV M £417| B8 E1 ASE IPIZLO.2 $g ATSC3.0 #4{| UHD
4 S413}SFN 7 21} AL o4 sfof Py 531 34 AT YU BY



Ef Qriotx| hE T BIS SROlE
S, KBS S| QIS ME(} oF

ATSC3.0
Redundancy Switch

ClojAEZCIHAE oflolE|B|A RUAEAIL ojojRc

BGE-9000 BS13014 ev10 UDP-7000

UHD 4ol "ggt ATSC3.0 7|&t2| Broadcast 5 MRS TpU7 Mk =5t ATSC3.071%t Stream 413
H|C|2/2 E| 2 Encoding Gateway -8 Change Over Al AR B

ATSC3.0

4K UHD Encoder Stream Analyzer

HIAHE BIC|2 A

E _' MEA GERT 23|02 622 4 (KBS ¢1E)
TEL: 02-781-5381~7 htip://office kbs.co.kr/certi
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ARISTA

Ol2lAEHO] [t Deep Buffer HIE=

1G2 Deep Buffer 1HE A2|X| Ol2|AEL =8 EZ

EtAte] Smart Buffering@ 2 913t 2| 812
1GOl|A 100G7HX| EFAF CHE| CHISH X2 H|Z
7020R 24 VOQ %2 Deep Buffer Al E B8
HAZHHIH ZLE{R 3 Telemetry XI#
+ 1G4 10G £Z0j 42| Deep Buffer 7|1= |2 L2/L3 7|& X|@ & OfL|2t VXLAN/EVPN,
- VOQ 2 0|28t Deep Buffer, LANZ/Telemetry 2L|E{2! Segment 2128 S 41 7|= X|¥
« DL PIRE AN = AHD 0|C|0] T HH CCTVAMHIA &

10G/25GE Deep Buffer 1HE AL|X]| 10G/25G/100G& Deep Buffer ZEz2} A2|%]|

DCS-7280R 24 DCS-7500R 2

+ 10G Y 25G EH0llM2e| £1145 Deep Buffer 7|= ®|Z + 10G/25G0l|4 100G/400G7%| CHE22| Deep Buffer2 &2t A2(X|
« EIEEIVOQ & 0|2% Deep Buffer, LANZ/ Telemetry ZL|E{2! + 4/8/12/16 22 HIZEZCR MH|A A0 w2t Med x| 2
Cf2a AS2|X| HE 22 P O|C|o{2 HH HPCAMHIA S + BEEIVOQ E 0|23t Deep Buffer, LANZ/Telemetry 2 L|E{E
o 2 C{S3F ATOI AR|X| HPC MH|A, QIEYI 2128l &

Or2IAELC] XHE3LE Buffer E8M

Deep Bufferg E1tH o2 185t= 02| AE2| VOQ (Virtual Output Queue) O} |EiX
HIH A2 J|Ho 2 BLIER 7|82 HSst= of2| AEtS| LANZ (Latency Analyzer) 7|&
GUIZ|EICE Ci=9| AQIX|E SA|0f MAIZHO[HIE F[Ho 2 HIH H|HER| X|3

VOQOI7|&iX AT DLE{Y HI| Ay E2|

« WIS 2|Xei5t=V0Q 7 |& o HIE ALg2E ZEHTER B2 « elA|ZH/O|HIE 7|¢ Telemetry
« AKX 7|8k 2| 715 HIB » Telemetry® 0|8010{ 14| 22|
o B g2 By = B BYITUNe RUEY eRY
ELDE - ‘ |: !u IAE:J "4 =f Real Time Event ZX|
li o =g ssn H
ﬁEE.lJ:l I

-

« EgressS H{I{E JHAIO Inputti] 4% /\/” ttts Lo
-
« Congestion H|& 24 e =

« B LI 22| 712 M =
Microburst

B 4H|X] 2}

(5]
- ZH|7t Correlated HE
Yssio] 13!

DS Plus Tek :
Tel : 070. 8972, 6595 Fax : 070, 8972, 6596 mail : dspluste sptek.cokr  www.dspt




FCiojaZeiA
ARISTA

Deep Buffer & Al & JI0H 21t

o K&X0l HAE EfT] SHAM MH|A M5 Ast L

« 3717t Field Trial /& 2= Deep Buffer A%|%] 7|2 HZ

« SNMP P &AJZ Telemetry S22 Al£8H Zof Eol 3 XX

» O}2|AE} Deep Buffer= Et ¥IE{2| Smart Buffer2Ct 45 22| S
» OI2|AE} DHE HIEHT 8AS IH610] Lzl dat oPd s 3 =Y

81 CIOIEL MHIA Q]
45 T{6t=Z Deep Buffer
=2 Ak

L AR

of2|AEt)
ATfOl A9|x] MH|A
oy gl

Deep Buffer &3 MH|A ZR
SHE/Big Data, IP Storage, HPC AH| A

2L 20| East-West EciT0] HItHE 21
£ AZHH ofZ2H|0|M ¥ Ko gl 2
S =AM (719, SHAL AIYA S)

o 4K/8K IP O|C]0q AH|A
+ GHAH|A: CCTV, H|T|2 HE| RO, H|C|o] 94
« 2IE{4l Peering 2} E

11249| Feed back

H[E ZZ A
REY EE
A4 7|88 Mstn s

Of2|AEf |EHAL|

1M Deep BufferE E8f

E457 HIE(TCO) H&

DS Plus Tek

MHIAE EThals
145 Lossless
HIES2 BHS 73610
ME| ot oPE S S| =2,

(FEICINASD AR == olmet 2 M HET|Y

GG}

XtMIcH SDN
=

SDN 7|& Y& W
Aol fA1Zt BLER F|=el
Telemetry= HE02
KRMIcH LIER = 2 2hd

(13590) 87|= YAl 297 MB2 1802 26 Ot52Y 45
Tel : 070. 8972, 6595 Fax : 070. 8972. 6596 E-mail : dsplustek@dsptek.cokr www.dsptek.co.kr
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Make work
Everywhere and anywhere.

Ultimate flexibility. Better performance. Maximum security.

eradici PColP 7|&2,

: il
17 Z2 AR S

=]
S 7N E 5 ASLICE

PColP Key Benefits

N :
E PColP Software : @] Color Accuracy
Clentatanyplace - peoip7|ge BE ALEXH HIHEZOIA

Fast Mint A4S HSEho.

PColP Zero d ks Distortion-Free Graphics
Client at work PColP 7|&2 T3t CHOIZ Ab[QIO),
4K / UHD SH& =0l = £ T2l S8

RIZsh HUS PAM #7152 HBELICE

o= = =

E Dynamic Network Adaptation
PColP 7|42 =I5t 0j0jXl= B, HIAE, HIC|OE
st RE 72| P4 2aI=0|| Z=SHE
PColP Ultra L YANAEE ASHLICL
Increasing

Resolution and : oo :
Content Frane Pate ] Expanded Multi-Codec

Complexi i
P 4)(. FISIEES PColP 7|=2 ALEX} &0 Sh= HESI3 CHE =0
With PColP Ultra W2} H.264 HEVCS} ZHS EbAF RS} majel 25
% ojn|x| B Meio] FHSELICE

Teradici Powers Media and Entertainment

4K/ UHD D31 et Xigd Efficient Multicore CPU Scaling
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Figure 2. The Understanding of Matrices’ Linear-transform, WIKI
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SVD Example(a.k.a. popularity poll)

Can the value of D1's 4th subject be predicted from the other
value of student-faculty matrix? What about Q's 3" and 4t
subject values? So in this case, is the full SVD effective?

D1(9" Al Track) 3
D2(9t IE Track) 1
D3(9* ETM Track) 2
Q(10.5% Al Track) 1

Figure 4. The SVD Example used in Prediction, Author
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gr e Rl gkl Shraular Nectarsst)
BrANEEYTY

pirliate! The Restared mabnik:")

B ine i &g disals) RAT

Lett Slnoifar Yactors: Rignt Singular: Yeciors:

[[-0. 48887801 0. (B325081 0 AEGTEB04 -0 BaDTAEES] [[-0 46350838 -0, 792477 <DL 9736Ti61 -0, (2306T3]
[0 aadaeans 0. dfemage -0 TOOGCE05 -0.39533306] [ O.218412] -0 BSE2RIGE O FORRATAY [ &SndmAne]
[0 da0Eemst UL A6737034 0.14564232 O.72244200]  [10.7FTE34008 <0 EO7ETERY -0 G7EZIRSS (. 14Epda ]
[0 60640496 ~0, TTROE6E31 -0 1353263 QOIIS0ET 11 [20.eR4TERaE 0. ()9169938 B e T B e e

Slnelar Yalues Th

| ¥, 28567789 O & o, | L3 00o000nne+00 2 DEONCE0de+in 1. CQUUUCOUP"W =3 ZA0RESNTe~1R
Lo 2 £3R15062 0 0 | [N, 00000000400 2. 00300000e+00 % 0O000000+00 1 S42A5029:-16
o Q | aaiad2ian. i [§2 O000000G=+00. 2, 00000000e+00. 2, (O0S0000=+00 2 O0000000e+00 §
[ ] . 1.8e2teEn]] [ 0000000e+00 6. A0Q00000e+00 —1 'S322ATE38-15 B BH138615e-15]

Code 1. The calculation of Singular-Value Decomposition

F0)2¢ He Userliemd] Hale 902 o4 Qo) U2 HAskE 447 002 H/]59ld Rio] o
W A2 A e AS Gl 4 AFUTh 12y AR YITE PN o] WA O R H4E dSeA =
QUL 9] ARl 491547 Q1 Full SVD(xe FS axd FAR 1)) 40 7] aheeileh, B4s] Sata o
2 BelaR Aae) grol Lotk S el ARy Bolx) WOl ojulg FAe Rt
thin SVD compact SVD

gy 0y

p VT '._J VT
A = U, as A =1 A L

Figure 5. The Reduced SVD, WIKI

244 Reduced SVD ®2]o] 5435 UL Reduced SVD+= Thin, Compact, Truncated W4]o] Ql<5UTh.
[Figure 5]o] ¥.+= H}2} Z+o] Thin SVDE] A1} £si= Diagonalo|dt E0]7kS zH= Tzt o] n g Ay BE
Astal o]of| ajFst= AEEHE U MM HES Wl Us29 o] 3d AE UsEsVT FEjE LERd 39Uy
t}. o]¢} 2] Compact SVDE] A|7LH} Zri= Zs@t 7o DiagonaloWt Eolgts zh= thzh o] AWk xfo] 3 o] 9l
U Non-zero S0)3IRt AlitEm ofof] &3t &% SolHE Urdt VIr &= A|7sto] UrsrVTr2 FE AS &
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Truncated SVDQUTE 18 o|A SVDL] Al L =47} o]@HA] o]F A=A Truncated SVDo|| taf eropulolAl

&4t

Figure 6. The Principle of Truncated SVD, WIKI

[Figure 6]

Truncated SVDE HoJz=11 & 229 318 A mxndd

! wfj) Full SVD] Left Singular Vector

¢l U9l #ejE= mxmo|] Hojof st mxke] Uk(where m>k)7} E$1aL Right Singular Vector¢l VT¢] &Ej+= nxn
o] Eojof 3}‘4 kxn®] VkT(where n>k)2 EEJAF UL o= 7]%0] Hi= £(5)9] Singular Value FollA 71 2

KZ7HA R
AR
Utk 19

2 23 3 299 g2 @ 2ol v

w5t 97] TEQUTh ol2A] B Baw
e
kzloll we BAERS o duit gkl Fol7t
w3h7] <8

P
247

2244 o2 Zo]EA HUt} Truncated SVDE £33 &
I AFYT

import numpy as np

from scipy.sparss. | inaly inport swis

from =cipy. linalg import swd

matri% = np. randon. randon( (8, 1)

print (2= & ¥n' matriz)

U, Sigma. ¥t = swd(matrix, Full_matrices=False)
print ('S5 & ZHE U shape, Sioma.shape, Vt.shape)
print('Sionagh THE ' Sigma)

num_components

U tr, Slgma_tr, Vi_tr = svdstmatrix, k=nun_components)
print (' Truncated sYD
print ¢ Truncated SYD Sionagt ®E ' Sigma_tr)

matris_tr = np.dot (np.dot (U_tr,np . dlag(Sioma_trl), Wt_tr)
print('Truncated SYDE 25 & S #E #n', matrixtr]

He Hy:
[[0.30984824 0, B3023326 0, 79565205 0. 78515676 0.6I29R164 0. 44980217
(088475226 0. BSR47706 056516144 0 BT738044 0 62073651 0.14039266]
[0.53217433 0.442152  0.5783206 016417525 0.20708072 0.55622955]
[0 G1563445 0,19498533 0. 80418877 0,42164405 0,8272E703 0.59364263]
(045423541 000412503 0. 43902454 0. 9408348 09028608 0.71410916]
[0, 27640002 0.5761THS 0.2727912  0.04545021 0,89850603 0.55599655]
[D. 77421672 0.B4550574 0. 7701761 0.17237908 0. 16250854 0.36079123]
(064464144 0. 45024079 0. T6002E84 0. 41671881 0. 99505494 0. 15633085]
Sa me #= (6 (R (E_A)

o]
e

(scalar gro] 78 &) Singular ValueE FsiEthd kiFe] AHdE54 &8 & 4
gxhe) 2 624 8

[Code 2]ollA R 6709 24 Singular Value oA 10] Y& = 7§9] kgH3.759F 110)<
ELE gk AlLts By =k 67%

Truncated SYDE 28 =

ARrsto] B3 HH ele) Aghe et} AS 7}
7] whe]

A=A GolR LU Original E 3 Truncated SVD

89S 2 9lolo] WS Belgkaut of
A7 = 630l

HER ARS s F

=5 @2 ZFH:',U_tr.shape, Slgma_tr.shape, Vi_tr shape)

=2y
[[0.BA854112 0. 40622554 O 57453862 0 48012464 0 BESATTET 042422521
|0.6T035477 0.56638356 0.65437143 0.55527532 0.7476414 0. 45226066]
[0.51616451 0, 66268266 O 50016751 (,22940393 0, 392908  0,27881247)
[0.BBI9A1EE 0. 97166481 O BEIRO1SE 083081605 O, 62450604 O 45713666]
[0.42997916 0.06285083 0. 42477736 0.34215308 1. 07496456 0.551071911]
[0.45672196 0. 40501568 048421786 042756084 0.57I6ZE01 O, 36506E25]
[0.7TME1B6E 0 9260230 O T1539325 (14535254 0 25250086 0. 20040864]
[0.632681071 0.50236392 0.61353434 0.57446048 0.76736171 0.48023553]

Signadt BF:
Truncated 5YO

2. 707426971 1, 10554508 0310601595 0, 7541745 D 61351561 0, 2264595
_l-u
Truncated SYD 3lgmagt 3

Code 2. The Truncated SVD, where k = 2 out of 6 Singular Value Components

(Code 32 672] 4% Singular Value F014] k=42 wle] B £Yuich 2142l5foll Z017) R0
A7} ZOIEALE

W52 7] 9a QXY B AH HH BRL ALY

7H sk Sheol ¥ k29l Rt 23]

= 5203] siotsjopa B tolE 2 £4alT st U

U} 91%E A&
1 4 AFUYTE BRoA 74 HL]
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import numpy as np

from sclpy sparse.|inalg import swds

from scipy.linalg import swd

matrlx = np. random. randon( (&, 6))

princf &= 283 40 marrix)

U, &lgma, ¥t = swo(matriz, FUll_matrices=False)

printi =58 = A3 ',U.5hape, $igma.shape, ¥t.shape)
print'Signazt ', Signa)

fum_companent s

U_tr, Siama_tr, Vt_tr = swds(matrix, k=nun_components]
print{ ' Truncated S¥D =6 2E A, U_tr.shape, Siogma_tr.shape, Yi_tr.shape)
print{ Truncataed Y0 Siomagt B2, Sigma_tr)

watrly_tr = np.dot(np.dot (U_tr,np.diaa(Slama_tr)], ¥i_tr)
print{'Truncated SYDE S2a = =2 W #n', matrix_tr)

= HE: Truncated SYDE 2l = S2 8H:

[[0 827868 O.01892728 0 31686612 0 55114048 O 36524562 (. BRG31S16 [[0 82E6G861 0 10BBAG24 D 19527661 O BTTI2166 O 86640452 0 38651716
[0.64131457 0. 46593668 0.85157555 0.63303080 0,3770385 0.23353791] [0.644Z167 0.511209368 078451378 0.6811595 0.35317598 018904851 ]
[0.75956019 0.35165124 0.31298819 0 87920408 0 BEAS092 0. 316E3356) [0 72600283 D.29710426 0. 30504326 O BEFOGRES 0 57AE5836 0. 457366 |
[0.B5610716 0. 37ERM43  0.0375528  0.26046502 0,0B258512 0. 402629501 [0.85012231 0.39233726 0.02021018 0,2B999209 0.06652397 0.39367354]
[0.25530016 0,96430946 0, 73468407 018799961 0,14339592 0.04176518] [0.24542451 0.95795734 0, TRAG46T1 O, 18562364 0. 12825092 0.06214200]
[0.71779260 0.38204627 0.069750832 0 6350464 O.1783196% 0.267SR612] [0.7288083 0.3267606T7 0.1441476 0.42514589 0.21200602 O.35463766]
[0.66827444 0,5340743  0.32038087 0. 95606578 0,40041264 0. 4324608 1 [0.60654482 0.4T305453 0. 40672064 (.80124914 0.60137544 0.50623553]
[0.1896204 0.57A38686 0, 23671037 0, 71993535 0, 92186008 0.21714062] [0.18376036 090963616 0,18938057 O0,FTO62881 0.90540529 0. 65432855 ]
o #E Ak (8 5) (6
3l omagt TR L: g
Truncated SO 2o B2 AR (8 4] (4,0 (4, 8)

Truncated SVO Siomagt BE . [0 004 ]'FP"I-}I’“EI'H'I-II-I'“-FI'IEI'EFI'!'H'AFI

Code 3. The Truncated SVD, where k = 4 out of 6 Singular Value Components
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Figure 7. The Curse of Dimensionality, Christopher & Vincent
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& 7T Slo] g ek e Fio] loje] 12 (Pre-processing) T ULIT WX sjF mo] BA3]
golab HolHE 7HEshe A& S5k o)y 84 e A5 (Missing Valuo)ol ek o] 22
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Figure 8. The Example of Matrix Factorization, kakao Tech

[Code 2~3] Truncated SVD ¥alg]|&of|A] kgl W2 2hdE=4a
= o goy AEs Beer HY EE P9 glo] Aelx

= Abegbe g];qjg} zto) 71 &t 9 [F1gure 8]% HE

30
Ll

QEJ(, oA ATyt }Eﬂi A=UL VT—J EJEHO]L} -2 olslE &7 3l olgt LE Asllsynth oleh &
AAT 9] At 2t Us 92 EoHE| 24 4x40l| A 4x22 Truncated = \%

Truncated S8 SolHE Ut wlebA 4712] Folgt FollA o] f-4-= 1j

71 grol 2 2719 Bo AEERQlths 2e & 4 AL whebA 2x29] Eolghs tizto & 2= Diagonal I 1
EA7F gt shuvt ol & 5 7-4119] 3o #EF 47 oy FE R E Fof Hdst
of we} AR F3)FA) FH [(-0.7%-0.5)+(0.7%0.8)]=0.91F Ut} T 40| s = AAts
x-0.3)]= 0.497} HUth o] H4Eo] 2 5419 dSH MI =7t H]1L o] = HEZ HPDE oA FH9]
st 29 ARIL EE eyt vkek =4 Classification R E 712S 0582 ZAotthd 218 7|2 ETE 370 &=
Ao B3 4= 7|EFu|E R 2HA A L7F FUTh & 349] Fro] 05K Akl 519S Lo = Classification
o] ot} Clustering® = 337} 7HsstaL ol 28] ()3 7P 77k SANEES ol 31o] 4k WA] =34
A @yt 2thA o)A FB R npAY ]S H 28l (Non-negative Matrix Factorization, NMF)o]| thgt
Be o2 43 A dag|E 20E k7 U
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=
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il
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VE WH=VQ = i Wet HE Ealjglal Wek Holl 99]9] - A7 W*HZE Vel Al wi7hA] Saf78 A+
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Figure 9. The Matrix Formation of NMF, WIKI
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import numpy as np
from skiearn. decompos|tion import WMF

Y= rmp.array([[0,1,1,01,01,0,1,0],[0,1,0,1),[0,0,1,7]])
nade | =NKF(n_conpanentsfEZ] init='random’, random_state=0)
nodel fiE(Y)

nmf_features=mode |, transfarm{¥)
natrix_restored=np.dot{nmf_features, mode|. companenta_)

print(’Sahpa: '
print (" Wi¥eight Hatriz):']
printinmf_features)
print{'H{Feature Matriz):']
print (mode| . componants_)
print{'Restared Hatrix:')
print {(matrix_restared)

Sahine:
Welght Watriz):
0.3722552  D.5548581 ]
[0, L. asa ]
[0.71e7072 0. |
[0, 37223028 0.53485108]]
Feature Matrix):
0, 138185617 0241504758 1. 38193629)
[0.55518589 0. 1.39331669 0.
Ll
0, 30045024 D 9140028 092520277 051440522
0568168 0. 1.2040042 0,
0, 0.95494536 D, 17215202 0, 95454345
0 35045523 051440532 0. 83520277 0. 51440537

R
[

Code 4. The NMF Performance Comparison between n=2 and 3
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Import numpy: a5
from skelearn decomaos| 1 [on (mpar | HHF

Y= arraw (LD b 81 L0, 1 0L T, 15013000, 0.4, 111
e | =HvF En_soipanant s Inlt="random , ren state=0)
model f14EY)

rinnf _F et treg=nide |t ranstormiy )

mabr = _restorac=nr dot [nmf_Feat res, ode | componente_)

AN SEhe S Tmf_features shape mode ) componerts_ shape)
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Canon
EOQS C300 Marklll

Canon

Delighting You Always
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Evolved by Excellence Cinema EQOS System
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Canon
EOS C70

(T‘ Canon

Delighting You Always
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SONY

amcorder with Global shutter
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Sony Korea Corp. Professional Solutions Division Company https://www.facebook.com/sonykorea.professional
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