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Satellite Modulator based on DVB-S2 ACM
Deock-Gil Oh(dgoh(@etri re ki

DVB-S2 ACM Modulator for Satellite communication

o [VB-52 ACM scheme is operated Ka-band satellite
by automatically adapting the e ‘“’""”* Return ok OVE-RCS2
modulation type and FEC rate . 3

depending on the link condition.
Concept e Using this ACM modulator,

the system throughput can be
maximized.

Service Offerin e Channel adaptive satellite communication
9 o satellite broadcasting service

e Low Cost & Easy Control

- Low Power Hardware(small size FPGA )

- Jog & Shuttle control
= NCR insertion function included : Can be applied to satellite communication system
« Performance : Up to 80Msps, Modulation(APSK,SPSK,16APSK support)

CECIE OIS  Application( ] / Registration( 0 ] CETCITS NGOV  Application( )/ Registration( 0)

| DVB-S2 ACM Hx7| RAE |

VSAT Terminal
(High Speed Internet)

VSAT Terminal
(Public safety & Disaster relief) (Monitoring and Alerting)

Comparative
Advantages
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* DVB-S2 7|3t QNS ARE FEA| T4 Thoughput SIS HstiAls
ACM(Adaptive Coding & Modulation) 710 R

* DVB-52 ACM IS4 AARIS| HFTIE 2feH 7HH Frameoi| 34|
NCR(Network Clock Reference)2 & lsh= 7150| He

ECERIERENEE

I 7122 |

° DVB-S27[8F HE7= ANEAZS {8t HH[Z2 QPSK, 8PSK,
16APSK EHZEEIAl0| sl CCM(Constant Coding & Modulation)
al ACM(Adapnve Coding & Modulation) HEX7} 78t i

E5E ACM BIZA| UE7|2 QI8 NCR packet2 AlQst= 7152
HL3I5H0{0F Bt
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! T 0023066
1 7122 MM At 1 ! 4 NS HIAS oSt
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B= 73 9l ! 8
Exs DVB-S2 compatiole 5
A QPSK, 8PSK, 16APSK ;
Roll-off factor 0.2/0.25/0.35 ;
Hade ~80 Msps E 7IEXHE 20 ¥ 7= AEY
IF =014 OIE{E|0|A 950~1450 MHz f
E 7|1£0| MEE|= MZF/MH|A
ZAZH7 | & CHH| S A _
sR7IatHl 248 | SiMus MulA 22 284 |
* DVB-S2 7|t HIZRE2 X{d NCR 7|8t 57|12 X|sts AN
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I 3%7I&/0iH7|& thy| 245 &

Y= 27159 244
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I 7187 22A7| 9 24 |

° 2016 58 - DVB-S2 ACM HZE7| 7if &=
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I 71&01d el Y g |
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Cell-Node based converged transmission system
Yong Seong Cholyscho73etri.re.kr)

Cell-Node based converged transmission system

re
o Cell-Node based converged transmission ~ *=*® “4° B"H‘\ﬁ
system for 0AM video and DOCSIS &% _______ S, %
o - _#
i ——  comerged % £ ow
tu_. y, 5
: . (Subiscribar C‘,\ (Micro Cell)

Service Offerin e FPGA based Prototyping Board
g « VHDL source code & System S/W source code

e Functionality

- 32 broadcasting channel switching

- Broadcasting & DOCSIS data simultaneous transmission on the same 6Mhz channel

- No Re-multiplexing and Re-generation of signaling information caused by broadcasting channel switching
e Performance : Real-Time broadcasting channel switching

CECIE OIS Application( 0 / Registration( ] CECNS NMCGETTTEINM  Application( 0 ) / Registration( ]
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3D video Transport Stream System Target Decoder based on Hybrid networks
Kugjin Yun(kjyun@etri.re.kr)

DVB-S7 ACM Modulator for Satellite communication

* A Broadcast-broadband Hybrid 30TV Tre v Tl b
service using an MPEG-2 TS and o) LN TR LEA AR S "
MPEG-DASH el Vi =P =i <

oA tolerant T-STD model for a stable Metadaa
30 video presentation in the Hybrid D Sysem conl
30TV Receiver while resolving the "‘“'“”"‘W
N ; Ry [mp, |Rbx m I:Z; D, Py
differences of delivery system and SV ===l <

network

Broadband T— Symer Sontich

o Hybrid networks based 30 video reception and De-multiplexing Software
Service Offering * 30 video Presentation Software
o Receiver Design for Hybrid 30TV service

o Low Cost/Power/Size : Fasy Software for Function update
o Extensibility : T-STD model Architecture for Various Hybrid Applications
o Performance : Stable/Real-Time 30 HD service over hybrid networks

CECHE OIS (I Application( 0) / Registration( ] CETCENCGETTTEIVN  Application( 0 ) / Registration( )
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Comparative
Advantages
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FPGA based Autostereoscopic Multiview 3D Video
Synthesis and Representation Technology

Jinhwan Lee(jinhwan@etri rekr)

Autostereoscopic Multiview 3D Video synthesis and Representation Technology

Matching

Sub-Pixel
Multiplexing

Multiview
3D Image
Synthesis

Autostereoscopic
Multiview 3D
video

Multiview Image

Service Offering

© Disparity Map extraction from HD Stereo video HDL source
e Multiview Video synthesis from HD Stereo video and Disparity Map HOL source
* Sub-pixel Multiplexing for Representation on UHD(4K) TV HDL source

Comparative

Advantages * Real time Video Processing
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« HOMI 2.0 and(or) Displayport 1.2 interface for UHD(4K) Video

e Autostereoscopic Multiview 3D Representation for UHD(4K) TV
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Portable Terahertz Scanner for Non-Destructive Evaluation

Kyung Hyun Park(khp@etri.re ki)

Portable Terahertz Scanner for Non-Destructive Evaluation using THz Imaging and Spectroscopy

T —

Concept

- e ——

THz imaging

o Portable terahertz scanner with hybridized terahertz imaging and spectroscopy

— VitaminC

: — VitaminC
(THz-TD

' (THz-FDS [ 2
g .
i
2
800 800 1000 4100 1200 1300800 %0 1000 1100 1200 ~ 300

ﬁmnq(ng) m(_Gi-iz)

THz spectroscapy(Vitamin C)

Service Offering

e Real-time terahertz imaging for manufacturing process-related defects identifications
* Real-time terahertz non-contact measurements of thickness or conductivity

o Terahertz spectroscapy for quality evaluations of materials

 World-smallest cost-effective terahertz application system

Comparative
Advantages

* Low Cost/Function/Size : Photonics-based THz components, Modules, and System
- Low cost THz non-destructive evaluation system
- Easy-to-use software for function control
o Performance : Real-time THz thickness measurement and imaging for identifications of defect
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Short-range Gaze Tracking and Gaze Information Analysis
Jeongil Seo(seojildetri.re kr)
PC-based Real-time Gaze Tracking Technology & Gaze analysis Technology 5
re
- . i
Ofm
r=
re
=0
b
2T o
A,
Gaze Tracking H/W | Gaze Tracking S/W Gaze Analysis S/W
e Jesign document of gaze tracking device
Service Offering e Source code and design document of gaze tracking software &
© Source code and design document of gaze analysis software >
>
e Non-intrusive: User does not have to wear any device ﬁ'ﬁ
(gt ) nggztmtatinn Face occlusion, Glasses [ﬁ
Advantages ! : ' b
* Analytic

- Scan path and Heat map, Single or Multi users
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ATSC 3.0 stream analysis and verification technology
Hye-Ju Oh(feeler(@etri.re.kr)

ATSC 3.0 stream analysis and verification technology

* Analysis and Verification for Segment-based Broadcasting Services in Hybrid Network

Concept

me, =
ATSC 3.0 stream analysis and
wverification technology

- : e Source code and executable program of ATSC 3.0 stream analysis and verification technology
S * Specifications of ATSC 3.0 stream analysis and verification technology

e Functionality :
- ATSC 3.0 Signaling Analysis(Low Level Signaling & Service Layer Signaling)
Comparative - Depacketization of DASH & ROUTE
Advantages - Real-time Media Presentation over the Broadcast and Broadband Networks
o Extensibility : Verification of New Hybrid Application Services
« Performance : Real-time Reception of the Various Broadcast/Broadband Services
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Technology of fast video encoding for
HEVC main10 supporting high quality HDR/WCG
Hui Yong Kim(hykimb@etri.re.kr)
bt
Software Based HEVC(H.265) Video Encoder Supporting 4K60P Main10 Profile and HOR/WCG rru§
3 ofm
© Real-time S/W encoder providing HOR and %
WCG through HEVC main 10 Profile for the high _FE
quality UHD video on a general purpose computer
Concept platform
« HEVC Encoder SW(Source Code / Dynamic Linking Libarary)
. : e Linux(Cent0S) based Solution o
Sétviceolising © Reguires Intel’s VCA for realtime encoding for 4K60P E
* Development/Verification Software EHTE
* 4K 60P Real-time HEVC Encoding(Main/Main 10 Profile) on General x86 Server Platform o
Comparative o DVB-T2(TS Based)/ATSC 3.0(DASH based) Compatible b
Advantages e Supporting HOR/WCG Color Enhancement Technology
« Compatible to Domestic UHDTV Standards(Experimental Broadcasting with KBS on Dec. 2014)
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Multiple GPU Accelerated High Quality HD-to-UHD Video Converter
Hui Yong Kim({hykimb(@etri.re.kr]

Multiple GPU Accelerated High Quality HD-to-UHD Video Converter

GPU Accelerated

Concept

o HD-to-UHD Converter S/W and source code(C++)
e Technical Documents

Service Offering

Comparative * High Quality Resolution Upscale through advanced ETRI Super Resolution filter
Advantages eFast conversion through GPU-based acceleration(60fps @ 4 GPU cards)
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X-band 15W & 30W GaN High Power Amplifier MMIC
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High Efficient X-band 16W & 30W GaN HPA MMIC

T5WMMIC

JoWMMIC

e GaN 0.25um pHEMT process

© Available in chip form

« Weather and Marine radar applications
* AESA and SAR radar applications

Service Offering

« Performances 15W/30W
- Frequency : 8.5 - 10.5 GHz
Comparative - Gain : 23dB/23dB
Advantages - Pout : 42.5dBm/45.5dBm

- PAE - 43%/40%
eExport License Free
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GEO Satellite Real-Time Subsystem S/W Technology Byoung-Sun Leellbet 2.k

Real-Time Telemetry and Command Processing S/W for GEQ Satellite

Core Services

Concept ' . e

Applications @ @

* GEO Satellite Real-time Subsystem including specifications and design, implementation, and test technology
Service Offering - Real-time subsystem specifications and design documents
- Real-time subsystem implementation and test method

* Low Cost : PC/Windows based system configuration

o Extensibility : Multi-Core Architecture for Various Applications
o Performance : Real-Time telemetry processing

e Standard : support TM/TC protocol of CCSDS/ESA

o DB driven : Database driven system

* Redundancy : Offers redundancy for high reliability
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© L0S-MIMO system design
Service Offering - Channel estimation algorithm
- RF transceiver design

Comparative e Improving spectral efficiency
Advantages * Increasing the degree of freedom of antenna deployment
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* Modulation : OFDM 16/64QAM

* Data rate : 250Mbps(2x2 system)

e CH. Bandwidth : 55MHz

® Duplex : FDD

e FEC : RS(255,239), LDPD 4/5(0Optional)
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Optical Engine for UHD multimedia transmission Young Soon Heolysheoetire k]

Uptical engine for UHD Multimedia Applications

© VCSEL/PIN PD based Optical Engine having 8Gbps
data rate per Lane for UHD video transmission
* Passive alignment using Micro array lens and

Concept fiber array

o VCSEL/PIN PD based Optical Engine
Service Offering o FPCB based Development Board
* Development Board for Optical Engine

o Extensibility : Optical engine for UHD Multimedia Applications
« Performance : > 8Gbps Data Rate per lane(Supporting 5Kx3K and 8Kx4K)
e Packaging: Passive alignment

Comparative
Advantages
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v Monitor

<= v 4K Projector

v' CAVE Display

v 4K Camera

Planetariums
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Design of Channel Code and Iterative Detection and
Decoding Module for Advanced Broadcasting System Based on FTN
Hyoungsoo Lim(lim(etri.re.kr) o
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Iterative Interference Cancellation and Channel Decoding for FTN-based Digital Broadcasting System glﬁ‘ﬁ
r=
re
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Irl'!?:;:,::;n { Channel De- M-ary Demod ;I‘\
<+ = Decoder Interleaver (LLR Gen.) <
) Estimated
S FTN Interference
CoErrr:eZ:ed : A/\/V\
BitStream a M Mod FTN
-a o]
o Interleaver (HarZISoft) Ir:ztsetli'\:;::e
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* FPGA Source Code =
Service Offering e Simulator Source Code for Function and Performance Verification ﬁ’{%
* Technical Documents o
s
o Low Cost/Power/Size : Simple structure
Comparative e Flexibility : Controllable balance between throughput and performance
Advgnta o « Extensibility : Addition of equalizer(MMSE, DFE, etc.) for enhanced performance
g e Generality : Interference cancellation for general digital broadcasting and communication systems
- Applicable to general interference cancellation against multipath fading for example
CECIE OIS Application( 0 / Registration( ] CECTE NCGETTTEN  Application( )/ Registration( )
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