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Offline input data
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Performance of Varying Methods of Intersection Management
at differing levels of CAV penetration
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Performance Index

Infra Role:  Nothing Storage Reservation  Plan Signal & Trajectory  {jnsionalized

CAV Role: Plan Trajectory Follow Plan Full CAV

Efficiency increases as
infrastructure takes on more
computational roles.
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« Di Cairano and Ahn etal., “Systems and methods for safe decision making of autonomous vehicles,” U.S. 10,860,023, Granted on Dec. 8, 2020.
» Guo and Ahn et al., “Network adapted control system,” U.S. 10,969,767, Granted on April 6, 2021,

» Guo and Ahn et al., “Joint control of vehicles traveling on different intersecting roads,” U.S. 11,145,197, Granted on Oct. 12, 2021.
Ahn and Danielson, “Receding horizon state estimator,” U.S. 11,124,196, Sep. 21, 2021.
» Guo and Ahn et al., “Adaptive control of vehicular traffic,” U.S. 11,328,589, May 10, 2022.

0|24 DRIZ|E| At =02 Q|5 ASIY RZEX B34



KAIST

OILX] 22501 2= MM & 5F A A

Energy-Efficient Temperature Sensor and
Measurement System

7| WHAFE

Electrical Engineering

Q  kasTEZgas
()

@ 042-350-7559

wanyeong@kaist.ac.kr




| HOME _ ML 2023 BX|

T-11=
E 1=

KAIST ILX] ZSX01 2 MIA 2 X=X A|AH

Energy-Efficient Temperature Sensor and Measurement System

2k | ERE2
Eﬂﬁ% s EEMM

ofl L X
SHH| A E

-2E MM X EF Za WS AAY
*OlLIX] X! A|AH SAIZ SHHIAEIS 0I8510] AIA” 1S 7S

E) e us () 71ezme, Ky

« KFro| ALY, BHE{2], BH7|, AT S| 2= £H0| 2L
« B2 0| 2= HME HHX] 2 SZ AI7{0F 5101 OfIL{X| 28X
2= MM HIEE2

« 2 MOl Tl SZ0ILt 5 HIOIE M2IE
B A B ZHO0| STOHX= 22X 2

* 04X SHHIAELS 0|8 TR S5 U EFFA SIS S8t 2

- —=od =TT [

= ZY OOl TS AA-

«71E S MA CHH] OfL4X| EBHQ! S MIA

=2 (YK EES K= 2F X A|AH!

- OfILIX| SHAIAEIS OIZ3H T AL 7SO 2R HH S5
ts

A0
|o
Hu
rA
<
ﬁ".

* OLAX| SHHIAEIR} SR EA SLS 0I83H= AIAH LS Sdl
QIEL HiM 1 Q10| FMOE R JF U M2 7t 7kSTH AIA TH

e :
oux |22 =x7 [ | pcoc [
MU — s ag e e [
. o (O g |
=z | 15" o
- =il D  rm [ shiner [+ 2 4A

E 5]  MOS EX|AE{S| 25 EMS 0|23t SAR 78] Oj|L{X| EEHQ

]

0|24 PRIZ|E| A CHEOF2 QI3 AMSHY RZX 8124



I 2 S

N

Electrical Engineering

R KaisTgemas

@ 042- 350-7443

M| swhang@kaist.ac.kr

2023 FX2YU2E| 7|sn 7S

Ol2H RR2E| 44 CHEOFS QIBH LFS)

re
2
u
i
e
Ju



KAIST ST AETH RISA} QIS KIS BE ZHS et
VA CIOIE & A+

)
Lt At] EOJE{7}
o =eshl?
HM:ES 2N ES HM:ES L o o s ™
ARz ARz ARzt f,‘,ﬂ; i %f i L.Lf'
(GTA AIZZIOIE1 K12 ALTHIOJES)
(S 32 HOJE] 47 (RiRHstE Metm 473
XIEFU Al ZEO| CHASH 2IZ0IM SHTH 45S LA 28
20| 22 U101 321 HlOJES] TSHIS M HIOJE| 4RO oh
- DH A4} 20| STWAS K43}
BT () 7ezme sy 2N 2|00 224

-Sa7E .
- 220l A% BIOJE|2| & Y| 2 A4 27
- LS oINS 2
- S2H0IAY AT HO[EI| US ZHE T NS 4 US
- HOJE] £ ’ﬂ"‘ii
- K| AN ETHYS HASHT| HoH S2A0|AT 272 HO)
o et
- 3% F{HE 0|8 B2 A3 2H|Z YO
. 'SI«A avibl -7'—|'E|
£2/01A T717H SO S1& AT} K| 2B 4 US
- EBHBHLE| S2H0AOIA LIOJE] 47 Al THE S2OIANE e

@ ZHAS IoHM HIOIEIARE NS £TIZ 5= 78

FAE
- Sl St HEE F7IKOZ YHI0|E
« AlE2i|0|E{ G0 Ef 444
- Grand Theft Auto V (GTA V) AI22|0|E{2 2|9| Xk At ,
ClOE MM 715 (At 2™ ZH H0|Ef)
IR

1. K TaeandS. Whang, “Slice Tuner: A Selective Data Acquisition Framework for Accurate and Fair Machine Learning
Models”, ACM SIGMOD 2021

2. H.Kim, K. Lee, G. Hwang, and C. Suh, “Crash to Not Crash: Learn to Identify Dangerous Vehicles using a Simulator”,
AAAI 2019

Ojc RRIZ|E] A [HEQFS 2|5t AFSH] K2FX §i2d



HOME 2023 SXHEWIE| 7jen=3]

KAIST

KISAt 0] JHHIZ XH2iS et
ol0|E2|= 4E] Al=2]|0]E]

Hybrid haptic simulator
for rendering car dooring opening and closing

7IAIS ekt

Mechanical Engineering

fo\ KAIST 87| i+

@ 042-350-3245

kyungku@kaist.ac.kr




LA 2023 SXDYRE| J|lE TS5
KAIST XISAE 0] 7HHIZ XSS 2fot 610|522 = HE! Al=2|0]E

Hybrid haptic simulator for rendering car dooring opening and closing
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0.5T Electric Commercial Vehicle
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SECE () Etviemel sy

* 7HH|2, 2tOICt, ZOICHS O ZsH FH YHE +Tst 8Y * 218 71812 K| AIAH 0| ASch= SE AIAH 2R,

« SHOLFH HE0| M2t B2 E XISO= HlZl6h, 2ABXQI 2f « Chpo) MM YEE 212 280k =2 88 Yu2IES Sl
£ 112f6}01 0|5 =5 7{2{0]l [HE X|of 0| AFYHOZ ALZE T=.

« H|OIC} O|OIX|Ofl A 3=t X| & HEE FISBI0] 2ol 28 « RO SIS 0IF510] SS0]| CHE HIRES THtsta vl

~ fOICIot FHHi2t OIOIXI0l 242} i 7|t LTRSS HBsI0 = Al 5 ST AIAHES MY 4 US.
22 271511 018 X

o O 20| 7|82 XpM K| FHS ATt =2
(Marine RADAR-based self-localization of surface ships)|
e el ey



https://youtu.be/Z5n7eG1IPAA
https://youtu.be/3oc_9U7KUDg
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shaft o 5 02
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2 4 6 8 10 1 2 3 4
frequency,Hz frequency,Hz

Electrical motor testbed

E) reus

Power spectrum

Power spectrum by load condition

+Step 1: 34 HE NS FE
+ Step 2: 34 TF A1 0|0|X[2t

+ Step 3: FAGO|E 7|8 CNN &t&
« Step 4: 72| 7|8t 247N X|HE AA|
* Step 5: 42T FF Y 17 2Lt

@ JF olo|x|

NOYmI" ..
(A Al

A AN/ ,}

:"v‘vv ..
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@ HHH 0| 7|¢henn G

Jmﬂu[

e e

O3 R UEFS
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i

X
e

!A\/Ax,

=]

+ 8 HS0| A0, TF O[0IX[7 L2HE.
<M 2R UV 2] RF OIS VISE.

15kWEE‘|

234% 16. oa% 2.34%

O T

data point (number)

Amplitude (A)

3.0 kw 2 &
- —

2.65% 5.16% 17.86% 2.34%

e | |

data point (number)

457%

16.08%

Amplitude (A)

A=

1. W.Jung, S. H.Yun, Y. S. Lim, S. Cheong, J. Bae, and Y. Park, “Fault Diagnosis of Inter-Turn Short Circuit in Permanent
Magnet Synchronous Motors with Current Signal Imaging and Unsupervised Learning,” in Proceedings of the 48th
Annual Conference of the IEEE Industrial Electronics Society (IECON-2022), Brussels, Beligum (2022)

2. S.H.Kim, W. Jung, D. Lim, and Y. Park, “Fault Diagnosis of Ball Bearing Using Dynamic Convolutional Neural Networks
Under Varying Speed Condition,” in Proceedings of the 48th Annual Conference of the IEEE Industrial Electronics

Society (IECON-2022), Brussels, Beligum (2022)
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Ultralight sound absorbing/insulating
meta—-structures for silent mobilities

- |2} 2U2|E| 4 HASSIE 9ot 23 XIS HIEHHE

Noise sources in EV Noise sources in UAM

Noise reduction
for silent cabin

Entertainment & Business in cabin %tl'-ﬂglr = AHEH0] 7ks St *%%’ X+ HIEFH é

AIT! ZX: Matt Weissinger, CC BY / Marco Verch, CC BY / Ars Electronica, CC BY-NC-ND

2 e s

. Xl% HIEFHE (Soundproofing Meta-panel) o Z0t4 MEHX] M7
O R SH(EL, Z4)8 Foisl0], 22|E Y - 7|5tetA IRt ZEE Sof| Yot= Fate (O] M A
ASZ SA0f| X[HSh= 712 WD AS)S MEHNOZ KITHSI=S M| 7ks
J [—— TERRZ(1.51kg/m?)
@ —— 4mm HH(30.4kg/m?)
SHYI SEOUH I S
—— — b 0 AZ
I
Peff <0 Pefr >0 J gﬂ OF A
: keff >0 | keff <0 “ zﬂ
< % =
& i 2 Z1H4(Hz)
ol _ ol
Ot: - ‘.- Ot ° 7”1_ 2
o | a | - S XS M5 7IE, 7I1EQ AHST(EE) |
- o AY 1 ojote] = 2M
g 2 S8ao || 1/20 O|te ZHT &F
s ek i E I
B 1.51 kg/m?
AT A
i : ~_ ¥ 30.4 kg/m?
FIf= (Hz) %
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Ultralight sound absorbing/insulating
meta-structures for silent mobilities

""""" 2% =g
OIL{X] &4

W AAE EHL B4 !
- ZE[O)M AR MYs |

TSR S

« 8% B2 (Acoustic Black Hole, ABH) - B2 MK B2, 702 2
- W B0l SUBAY, SHLIE S4510] -UI%) AS= 722 BH 62 LA

ST 2AR MEN 24— FEE PA/5 57}

- (ABH) 3Zta 830z M8 LINY S¥ S34ES
TEE I B0l BA - 42X SU/FA 2

— -
R Lg S EUE
(1}) >

- FS X B4 WAHUS

(1) B4t I3 Mjof (M4 0) RSN PSS
(2) 2% 24Eo| £ 220 I+S0LX| HS - 7|& 7|= CHH| Hute] Aoz
(3) AZo| ZASHS St AE LK Z2 A4 10dB Ol o =& TS Nt s 24
= FT(10.2kg)
oA Q — TR A
‘,\)\\ P e e = (+1.2kg)
e} /
. = — EE B
Eigdnt 25590 20| 4 EF Frequency (Hz) (+0'6_kg|1.\,
OFSoILX| TRS TEZ OfLiR| A4t “n O

2= 2 U E6] 124 £ (2021)
3 L §6] 221 55 (2018, 2022)

A MR S5 124 S5 (2019)
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KAIST EAS MR MY |XISKH “ZEROE-U”
Urban Three Wheel Electric Vehicle “ZEROE-U”

- EAIE A8 FIXHSAHZEROE-U)S= CIXIQ! 21448 7|0 et
ARIESIOR 7|20l X 8 S HLIZS THOIACE B3 X5
SHAL, T K 2 0P S8 HIO| S 5510] B2 A 301N
SKO! Z8 U A0 AXBHEl A AT FTIKIS J|CHoh 2 4 AUt

n
AT,

- Xkl A%ist S (SAEZ 350kg O[6hE S3t ¢H| 57t * 7|EQ MRS B2 =2 0lUX| 28 X A Y, Tadt

« F7HO HE In-Wheel REIZ 715, 1702 £ HIFZ XS X 5 O27IX| HHS 717 gt SEYE HHE 2| 2200 2ol
=1 WSk TRIS 7HKID UCH 1S TAIE & F T7IXESKt

+ Zero-Radius 412|E 0|8%t S&5t TA0|A{2] U-turn, P (ZEROE-U)= AHZS A Y3}, Y3} 610 Set = 71719
arking M2|M &7} TN TS EASL6HH ZES ICHSFBICE

g‘mam@r E=n-

\\'

» Bluetooth S412 0|23 {12 remote control, 2|5 Joy-stick
2 STHARE ZROR X1 QE0A 22 MolM BTt

8 &,
b emes @@

* By-Wire AIARIC| =102 012] 7HX| Xt Hioj2te] 7l S7t
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Learning-based Control for Quadrupedal Robots

MBZEX Raibo

Al- B Ietib| 248

« AIEE 2 Raibo: 12702 77|
TS7|2 0|F047! 26.82kg,
72cmx 38.5cm x 50cme|
NEZE,

« A7 QI6lRA 71E2 AIZ[OIE], SHERI0], X017] S| AIAE THZ.

* D2HARY 91 20 BF 4 3.03 m/s MA £ 14FE HHY = HR.

* HIO7| gt 10| 22, EY, OAE S CHITHXIFH0IM T4 7hs.

« ELHI017| CHe| 22XQ1 20| 7H55101 2ITH SARZIIK| &S 7ts.

« F2 0O AIZOLH0IM SHEE 2ES A 220/ EXlsl|
802

* O|CZH 7|4t9] 4kHz SLIC 2 HMAZFY0| 24510 sim-to-real
UPHHS.

« YYEH S2UZL0| 7|21t 2RE WE DY AIS(0|M THE.
HEY7EST XIFate| 4258 7131,

A c

« T1S7ME: MEF|E
ILM 85X26, ZQ1E A
RLS AksIM-2, HAE {d
7102 FEE T 7S
6.75:12| ¥2 7|0jd|2
Z|CH OFE 0.3NmE 78
Yot EI M0l 7ts. « H22| 7 HIEQS TAS S ASFZR H07| 8.
YR ATYS ST AFXS SH S

» S5t AIZ|0|E] Raisim:
CHUE 2RO AS HAEY}
715 ZM AIEI0IE.
ZH -EYS A 2IED
SHE I WIS Sof
Ko7 |5 tEA &k 7ts.
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VILS-based Autonomous Vehicle Platform

I Radar
[ Camera

Camera
(Long-range)

[ LiDAR
[ DGPS

e
AlR| Z3H SHZANIA S2H| WANSIALE KHSI0| 27Hs0H KF28H A2 8H50] 0212 AlSH(CIAIR AlS XH2 0l A= O8] AlSH)
Ofl CH3H CHAY 7L 7Hs 8 KH22=8H X2 7ot

e Y
A2 XHE617| 0f2i2 AEe 781517| 8l VILS (Vehicle-In-the-Loop Simulation)2 &%t 714 H|0|E] 7|4t 334
2 8Y A SES S AT 7|8 13 T

- THe
HIES AR 5 9 AT A3 XB0| S AE I B 93 4% SOIME QRS KIBFH0| 7H5610 i £
20ABH 9 7145318 S3t 7RI 712t 1 71

E) reux () 7iezme, xay
- 7V K| NEAB0| I Sl KN, HIESTINE | - VILSE BRI01 718 Y IS JI4SHIGI00 ST HENS
S 72101 Ot T2 22 HRI91 T3 o] bish ClOlE SIS BHZOIN 7148 A5 4+ U= W e
270l of212 « Ol HIZIOR KiAfRIQ) RHY 2ol 8 4 X0l TErolof
(55 UM Y EEAY S8 SN ZO O WASOOIL | YHE et ZelE TIuol A 1 WS s
OlE} 401 #7}58t - VILS 71t 212 BAES Choss AILIRIQOIA 28 7H50101 1
- Of213t AR LIOJE} 20| OfE/ALt #7}5B MBS T B0 | B&IMPHE0 W

2 ASI610] GOIEIE Tt SHE0h= 71s g

+ VILS (Vehicle-In-the-Loop Simulation)S S8l 7Ha £+
I A 80| 752 2| A6t ANt SAFSH HIOIE S 44
U £TIH0] CHySH SHA0)| CHSH X233 71& WL 7ts

« “Lane Change System of Autonomous Vehicle (X838 AtSAt| A 7 A|AE),” Korea, Application No.10-2021-0150288,
US 17947800, EP 22196698.9, PCT/KR2022/011370
= 6,' « “Electronic Device for Integrated Trajectory Prediction for Unspecified Number of Surrounding Vehicles and Operating Method
—

Thereof (2578 Cr4-0f =t XIZFS0H| Lt 0|2 A2 ST 0I5 ISt TR K| X 02| 5% 4H),” Korea, Registration No. 10-2192348-0000
» “Lane-based Probabilistic Surrounding Vehicle Motion Prediction and Its Application for Longitudinal Control
(KR 7|80 SIE 2R 8 X1 7S 0I5 % OIS 0|23 B3 X0] &id),” Korea, Registration No. 10-2138979-0000
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VILS-based Autonomous Vehicle Platform

3
R =
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Sensors

Vehicle-In-the-Loop Simulation ?#8&

Sudden Pedestrian Appear

[VILSE 0|23 H3lx} S= 2|u] ‘é ]
(Zf AH T8 / JKISHIOI’L1 )

- AIE2|0148 42| 7H St K| KIS STSI0] AR ZM 7HY-AA| 2H 2| 2152 X ASSH= AIS2|01M AIAH X2t
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Metaverse based Mobility Simulation Platform
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Hybrid Engine-based Manned/Unmanned Hoverbike

SI0|EE|C AT 7[Ht Q /201 &

1. 7/52 28 715 DLIRIY2 HE 7Hs5T | OALS LIS SH 0|3 A7 | i
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Hybrid Engine-based Manned/Unmanned Hoverbike

SHHOIZ AL SE
+ HOl g 52 100kg
- Holu¥AIZE60E
- 2| ] ¥ 7{2] 30km

© A8 NUS 9E Z2He
% II=SE 42
« D& 2E %

30|=H2|= A, WHY|,
7| BHEf2] S B

I. I s0|=2|= X2 |

FCc Avionics & Mission Equipment
carrierpee Dimension 4980(L) x 2670(D)
> X 1442(H) [mm]
. Hybrid Engine Power ~100kW (134 hp)
T §, - Max Payload Weight 100kg
/ ) e Sussmes || Max Takeoff Weight 380kg
ybriaensne i {Payioed Flight Duration 60min
A ; Max Range 30km
) 2 Max Speed 60km/h
°‘:_"d':":m i || MaxMotor Thrust 550kgf

== Llnd‘:rym a::r (TOtal)

Max Current ~100A
Battery (24s, 88,000mAh
LiPo Battery) X 4EA

Rigid (Carbon Fiber) v.s. Flexible (Aluminum Alloy)

M=

0] @17 20231 BUDBITA DHTHZL|S HTHLAIRI(NO.912766601)2] KIS WS,
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Generative Al for 3D synthetic data
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MAUI COMPLEX PDE3
OCTOBER 7-9, 2019

ALTINO -
INTRO 2
PRINC

OF CO

PDE3 - Two days of codi
One day of curriculum
and 2 follow-up onlin
sessions. Can also be t
for no credit

"THIS IS THE BEST DAY OF MY LIFE!"
-~ ELEM. SPED STUDENT

Coding a.k.a. computer
programming teaches students
how to think. Coding is an
iterative process. To code you
have to think-code-observe-
revise multiple times. Students
learn how to break a problem
into smaller pieces. Coding
with the Altino car feels like
playing but students are
learning to think. They won't
want to stop!

TIME: 8:00am to setup your gear. 8:30am start. 3:30pm end
LOCATION: Pu'unene School Building Rooms 18 & 19

5000 TEACHERS

NEEDED TO

TRANSFORM HI

DATES OCTOBER 7, 8, 9

The Altino training is geared for
teachers and instructors who

want to teach coding but have no

experience in coding. Three
sessions - 2 days of coding. 1 day

curriculum dev.

PDE3 - CT183892 / 296890
Cost: $25 made to Oceanit
Laboratories, Inc w/ class dates

The regular price is $600 but is

covered by our generous
sponsors - Kamehameha

Schools, Public Schools of Hawaii

Foundation

PREP: Please bring your own laptop to be configure. We can configure both

Macs and Windows PCs. If you are using your school's laptop, please make sure
you have administrative rights to install new software and drivers.

REGISTER: https://pde3.k12.hi.us

3520 Ext 261

ALTINO CONTACT: lan Kitajima, ikitajima@oceanit.com or (808) 531-3017

- 0= 31210] K-120fIA 53t 3P CS(Computer Science)2iS W71 E2 M7 ISP £210] EHE|0f ‘0|2 LE|
ZAI5,000H 2 =2 HET| JHAIE| ALY,
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GPT 22 WdAl Jt57] MH HA-X1

NVMe SSD 2 TB DDR4 256 GB Quad-port 1 GbE NIC

P
Intel Xeon i il QsFP Cabfes
16-core 2.9 GHz PCle Switch 4x Xilinx Alveo U280 l/om/s
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+ Seongmin Hong, Seungjae Moon, Junsoo Kim, Sungjae Lee, Minsub Kim, Dongsoo Lee, and Joo-Young Kim,

“DFX: A Low-latency Multi-FPGA Appliance for Accelerating Transformer-based Text Generation”,
IEEE/ACM International Symposium on Microarchitecture (MICRO), 2022
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* MIA| 21X 8- Al 7871 MH HA-X1 &

2023 77

HEE

AR H-YAMAI 74 S

HA-X1 MH Specification

M El

HA X1 (TR FEH) HA X1 (HZ)
%0 8
471 Efgd AMD Alveo U280 AMD Alveo US5C
LUT & DSP JH4= 1,304K / 9,024 1,304K /9,024
HBM & & HE A 8GB/ 460 GB/s 16GB / 460 GB/s
S 4H PCle Dual Slot PCle Single Slot
S 0 I 42 225W 150W
AU 22 MHIA
MHIA JHs 2% 37 4-32 Billions 8-128 Billions
A MHIA £ 1-8 1-16
M 84
REPERCR 2o Oizoian) | /KO,
RUEN < /s & s | ibf sy &

FUANS

- A% 7KsSTH 2| 2R 3 7= 128B22 GPT-3 22 HE 7ks

- H|AS

StAIZC| GPU AfH CHH| 7+, T2 3-48H 24 7Hs

GPU Appliance LPU™ Appliance (FPGA)

HIH2I0| HI22)
eyl ST bl
02181 M (n"agﬁiijﬁ H E A 2 (zﬂ
dlived SN2 KR
sy penen |50
J SW C++, CUDA, cuBLAS, cuSPARSE Hyper-Agile SW Stack
yIEy] WW
HW Y= | . | '
4 x Nvidia Tesla V100 4 x Xilinx Alveo U280
A=
[0'64-2%364-64) 13.01 tokens/sec 56 HH 72.68 tokens/sec
Y| -] $45,832* (1 GPU = $11,458) $31,180* (1 FPGA = $7,795)
s /A 283.86 tokens/sec/million$ 8.2HH 2330.98 tokens/sec/million$
|

<A Al 7H47] SIESIO] A
- SIMT7|2te| GPUL 22| LPUE HIZ22| CHYS X|X3t 3t AHL7| HYX|

GILE HARICE X2

- HA-X1 AMH{2| 7}Z4CHH| MA M52

- 48 Al

71571 718 BEE= 20224 4”7 |1E (AIE

Ol2i DRZ|E| £ CHESFS 9

[
o

N7 BEH
£ Soll 7 22

GPU At CHH| 8HH Of& 24~
ZAC)A0) w2t 71+ B

© oo
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Enextchip

CI2Fol CFAE K| &ol= 1ol
T M K2 2NN
PHOENIX (RGBIR), APACHE_U (RCCG)

010-5712-0623

jeongyun.lim@nextchip.com

DI2H RRRIE| A1) CHECHS QI3 ASIS1 HRIN By



LISt CFAE XIRI6k= oA E ot M K| Z2A|A
PHOENIX (RGBIR), APACHE_U (RCCG)

L nextchip

B neus

* ISP MIZ2 XIZ& 7HH|2} LY OJ0|X| WMZRE UHeh= 4
S E WOt SHA M X £ 7150l TSt S M2E +Hsk=
S| LIC.

* HDR, LFM, NR, Sharpness S2| 84 A2| 7|&2 Sdli &
= S0l TSt SIS THM AIZ 4= UM, S4TH A T
1t AE/AWBO]| 25t 1A QHEsl 7|aS Soll 23 s 1
SIE @atoZ HESHCE

* PHOENIX:= RGBIR CFAS X202 M, I MZ T 2
OllAf2] SEH ZHR10j| S AtXO|H, AFHEI 7HHIZHOl Zgret 2|4
ISP &4LIC}.

* APACHE_U:= 8M 1188 =2] B Xi2| 2L RYYCy, RCCG
CFA CHS5H0 1ok 0| BYE MSOHH, RAISAHS Y 7HH|
2Hofl Z{2iet 21 ISPYLICE.

2023 Fx{a g

@ 7Iezus

- CIY%H CFA LHS ! 248 M 1B 715

« Z|CH 5~8M SHAT 2| JoHAE B A2

« Z4X|(Viewing) % Q1X|(Sensing) & 2fst S5}l ISP ¥11
2IE Ee

« LED Flicker A2 £|ASIA|7|= SW H[0] 7|&

<O0IX| B EY 7IE

« BY LLO|ZE AN = BY M2l 71&

* XIEE 7|2t §3t 7|s B (LDC 23, On-chip PGL &)

» 3eo Semiconductor

« X|CH 8M pixel2| ToHAE, TSFEO| HA K| 7|&

» Compactst PKG 2 M2 AH|

« CHYTH CFA XIS 1R THMS QIBH K| 7|2 612 B
« HIASHE 25 X U DR S 21

« O1Z2|A|01'E MIZ2SHE XIZ ZEE2|Q

« 1074 Q7104 (2 QFYE SHE A AL 7| K

1% ssg se v
Chetelz 2013.12.06 X10-13412438
Chetoi2 2014.09.05 H10-1440847%
Ceteia 2014.12.23 X10-1477900%
Cetoiz 2017.11.16 X10-1800186%
: 0.1 x10-2167828%
H10-2372215%

] 2020.10.14
Cgtolz 2022.03.03



m A A 2023 EXRI|E] 7|& s

ICnextchip LIS CFAS XIISHs TOHAE B4 A1 X2| Z2AHA
PHOENIX (RGBIR), APACHE_U (RCCG)

PHOENIX RGBIR CFA - 2! 7{!l 7}H[2} S H|ud

W A RGBIR
PHOENIX RGBIR CFA - HZE HAl &5

DT —

Max. Color Reproduction Moderate Color Reproduction Monochrome
— Noise Increased — Lessen Noise — Min. Noise
FCS (False Color Suppress)

Oj2) PE2IE] 41 CHESHE €
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>
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™ hextchip Ciet CFAS X[ 2ioh= o8 B A= Ae| Z2AA
PHOENIX (RGBlR), APACHE_U (RCCG)

APACHE_U: RCCG CFA 0|O|X| H|x

D2 RR2E| 4] CHEOFS I8 LISI Tk

114

24
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A8/t AlZ801M S3HE

CIHIRIEITI ==X

Jo R
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wirs

XETY AIE2|014 SXI!
T ALI2IQ 78| XS AB20KS 212 7%
- Y ALIZIUIA 2 A S0 8ol W B
CH:0) 3 AILIZIO KIS 444 A 7%

25

- 28I 5101 FE S| M2 7IYS 2ESt IS0 HE

a
2 3z}

« NERIOKS 2T 715t XHBZ AIAHO| S5 21 0% B
Lz

 XEBZ AARIO| ME|E / QHE S 43
0% DUS PR FY NAY ME|E / OE 24
S8 AR EHS

2023

fo o - Ei| 7|9t THAEIE0IA S| RES sk R AT}

AIE20|1 S5

Q) 7iezReApEY BUA- BYI IS THH) 224

E2| 7|8 WA AIEZI0KY B
« 7HH[2} / 2OICt / 20T HIM2| M| AIZE gt 22|
718N 2
« gt/ TR 18} A2 01 Z2atE P
24| 7|8 AIA AlZ22|0
- SMIQ| BN, RTEES
« AAQ| S BrETH 22| 718 MM AIS|01E £

o ZYMS: 10-2021-0194535
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5GNR V2X / RS2522 / RANiX V2X Platform
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RANIX 5G NR V2X

" coelp . e JCU
Development :
V2X Communication (Telematics Control Unit)
Processor Reference Module

Development/Verification
Host I/F

e Peri.
TCU AP
System Memory
Core IP Development e
System BUS ~— V2X Communication Processor —
Channel
Sync FFT/ : Wireless  Security &
Module IP IFFT IP 5‘;:3',‘:?;, Network  Processor Mults-Rrocessan Pationr
Processor (HSM)
LDPC/ RF Transceiver
MIMOIP Polar IP RF Transceiver

BLOCK DIAGRAM

V2X Communication Processor

RF Multi-Processor Platform
Transceiver

Security Processor(HSM) AP Subsystem
Power Amp.
Secure System Crypto Engine Application Host I'F

ASE128/256 Processor

g

Secura Core

°
E

Glgabit
Ethemet
Controller

Secure Flash

<
>

Wireless Network Processor Serial
== Interface

Digital Signal
Processor

T

Modem I/F

acD

&7 |EChl] 28

« ST YE| Z2MM BAE » High-level of autonomous driving

* AtO|H] EHQF T2 A|A EXY » Flexible platform portability by applying
« BMUEQT T2 MM B Software Defined Raido(SDR).

« SHYERT EHAIH EXY + Multi Standard platform

OI2H 2RRIE| ARl CHEOFS QIBH APSIOl HREN B
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RANIX 5G NR V2X

SPECIFICATIONS & FEATURES

Application Processor V2X Security
+ A53 Quad ()10K DMIPS) « Automotive HSM
+PCle 2.0 « Crypto Accelerator
+USB 3.0 (ECDSA Verification 7000 time/sec.)
* 1Gbps Ethernet « Secure Boot
- DDR3/LPDDR2/3
+eMMC/SDHC
«eFlash

+1S026262 ASIL B
+AEQ-Q100 Grade 2
« Estimated Chip Size : 40M gate count

V2X Modem Application
*Rel14/15/16/17 5G-NR-V2X +OBU/RSU/TCU
- WAVE(IEEE802.11p)
+NGV(IEEE802.11bd)
* 2x2MIMO

Oj2H BREIE| AR CHEQHS QI3 APSI1 Hatx| §i2y
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RANIX RS2522

D=/R8, 33 V2X U3 22 8 AIZ U3

=3 0l=/%8

0= C-V2X A8
78 C-V2X/WAVE &

= A= Wt HE AL
M FH A C-V2X A8

17

S= Be 01=/98 BE
GB/T-37374/37376, IEEE 1609.2/3/4,
YD/T 3957 H& ETSI TS 103 097,

SAE J2945/J2735 H&

KHZ ZH HIAIR) MY HS
I X2 2F
(X/20007H DAIX])

XHZ 2 HIAIX] MY 25
4 K2 eF
(XZ/20007H HIAIX])

V2XE8 14 Ae| ot H 2+

0l=/|8 , 5= v2X s 22t & AIZ T3

B reus KHE- ZHAL 2T IR 244

* XEFZHHIAIX] MB B3 15 XA

st i (X2 4000/0}14))
parc.comm. -, oo, - ECDSA A% 444 £ 4000%] 0J4
tt::: 2 ' . « ST AT SM2/3/4 X
gree B pe—— - 0|2/QE/E2 V2Xo| HOt |58S X2

*HSM 7| XI¥

« 14 M2| A|ARIZ I3t Crypto subsystem IP 2t HSM
subsystem IPS HE 7{

« 14 QIE|H|0|AE I8t Interface 2t Crypto
subsystem ZHf| ZIFE HZ

< ARZHE QL M5 2XLE ATHHES RX/TX A8 LT
Xzl

+ Multiple Vector Instruction Processor 7H&

Q HI0|E{2| QFHTH 22| E 28t HSM subsystem 7S

Y
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2023 F X5

RS2522

RS2522.

IH\\ ANNDY

Top View

SPECIFICATIONS & FEATURES
Secure CPU Security Attack Countermeasure Certifications
« ARM®SecureCore » Active Shield * OSCCA grade-2*
®SC300™ 32-BitRISC - EMI Attack Shield * CCEAL-4+*
Core@200MHz - Voltage/Temperature/ « EVITA-full*
« Memory Protection Unit Laser Sensor * ASIL-C*
(MPU) - Glitch/ Frequency Sensor + AEC-Q100 grade-2*

« [P Access control, Mem Access control

Secure Memory
« 256KB Internal SRAM
« 256KB Internal eFlash
» 20KB Flash—-Cache
+ 32KB Mask ROM

« FA detect, FA recovery design
« Security Policy Controller
« Secure Self-test IP

Peripherial
* 64x16 Secure Counter
» 32x4 Secure Timer

Packet Stream Engine
* Transport Level CRC & Encryption
- Packet Stream Protocol

* 1x SDIO Slave *

« Secure Watchdog Timer + Async Crypto Operation

*Secure RTC « HSM Mail BOX I/F

+ Secure JTAG + AES128/SM4/DES/TDES/GHASH:

« Secure Interrupter Ctrl (max 1 Gbps)

- Secure DMA » SHA256/SM3/Whirlpool: (max 1 Gbps)

+ Secure PMU - ECB/CBC/CFB/OFB/CTR

« Secure TRNG +CMAC/GMAC/HMAC
«CCM/GCM
* TRNG/C-DRBG/H-DRBG/KDF
«ECC curve : NIST p256/

Interface brainpool /SM2 (max 10k proc/s)
+ 2x SPI slave « ECDSA/ECIES/ECDH
(quad 60 Mbps)
+ 1x 12C master
- 2x UART (8 Mbps)

Physical Specifications

+3.3Vand 1.8V, 1.2V
Power Supply

» Automotive Temperate
Range:
-40C - 125C

«ESD: 2kV

» Package: QFN-64

*in progress

Ol2H RREE| 44 CH=2fS 2
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RANIX RANiX V2X Platform

Open
V2X Platform

RANiX V2X Platform2 SHES HE 4512 2EE2 2 QI XIEE2FUS 2t
F|119] V2X e BE S MISELICE 2319 V2X X3, Z2EQI API, E2H2 Hot X2
gt EgYoR ool Sote] I QFYYSE 71T V2X MIZS 2ok ELCt.

B reum
« IEEE 1609.3 841 74 <32, 0|12, 32 V2X SA 7 SA XY
« IEEE 1609.2 Hot 724 « ok, 0|7, 53 V2X Hot 72 SA| X[
* SAE-J2735 MAIX| 724 « 313, 0|3, 33 V2X HIAIX| 72 SA| XY
+ 33 C-V2X 8N 74 * Ko gl S ZK| X2
« B3 C-V2X ot 7 « S 51T 412 AP
* 53 C-V2X HIAIX| 72 « C¥sta Foleh MH|A Library |2
* GNSSNMEA-0183 Z2EZ « O 2HFdat oAy
+ V2X ASN.1 Encoder/Decoder
[ V2X Application
GNSS ASN LCM TCl Message
Service Service Service Service Service
Core Library Security Stack Network Stack
Framework
Y Crypto " GNSS WAVE LTE-V2X ) 5G-V2X
PAL PAL PAL PAL PAL ] PAL
Operating System

\
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RANIX

V2X Standards
« SAE-J2945/1
«|EEE 1609.2.1
+YD/T 3709
+YD/T 3957
* SAE-J2735
* |[EEE 1609.3
-YD/T 3707

V2X Security
« Supports HSM and Cryptography engine
« ECDSA Signature and Verification
« SM2 Signature and Verification
« |[EEE 1609.2 V2X Security Stack
« China C-V2X Security Stack
« Cryptography Functions
- Supports SHA and SM3
- Supports AES and SM4
- Supports Big number calculations
- Supports ECC calculations

V2X Network
« |[EEE 1609.3 WSMP
* IEEE 1609.3 WSA
+ Support IPv6
« China C-V2X DSMP
« China C-V2X DSA

V2X Message

« SAE-J2735 V2X Message specification
-BSM
- NMEA, MAP, PDM, RTCM, SSM, SPAT, TIM
- CSR, EVA, ICA, RSA, SRM, PSM
-PVD

« Korea standard V2X extension message

specification

- BSM, MAP, RTCM, SPAT, TIM, RSA, PVD

« China C-V2X Message specification
- BSM, MAP, RSM, SPAT, RSI

2023

RANiX V2X Platform

SPECIFICATIONS & FEATURES

TCI Service
« Useful TCl service API
+ SAE-J2945/1 certification
« [EEE 1609.2 certification
« [EEE 1609.3 certification
« [EEE 1609.4 certification
- [EEE 802.11 p certification

SCMS Integration
« 3rd Party SCMS integration
« Local Certification Management

GNSS Service
- Powerful GNSS service API
* GNSS time synchronization
« Location and Distance APIs
« Supports yaw and pitch calculation
« Supports angular velocity calculation

Seamless Integration
« Powerful modular architecture
« Clear, straightforward and easy to use API
« PAL for various O/S and H/W support

ASN Service
« Encoding and Decoding API for AS.1 frame
« Supports IEEE 1609.x and SAE-J2735
« Supports YD/T 3709, YD/T 3707 and YD/T 3957
« Supports all TCI frames

02 RYRIE| Al CHEOHS QIS ArSIR1 x| B2y
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HD Map Based Digital Twin

Seattle

. 95% Automation
HD map based automatically Created 3D
environment.

. 30+ Cities
Las Vegas, Seattle, Singapore, Seoul, San
Francisco, etc

. One day
Las Vegas can be generated within a day.

Las Vegas [Jan. 2022]

AN 2Z HIO[EIAS HIZC 2 S HIAE AlLIZ|R
iS4y
* 7He SHE0IM AFREQI HIAE ALIZ|RE 44,
CHSH AX|-TL AIO|A HIAE 7Hs.
. 28 814(Mixed Reality) 7|42 283 AR At
7|8K(Vehicle-in-the-Loop, VIL) HIAE
* VIL AIARIQ| F2Hgut A|E2]|0]M40| MiBths ATHE BF
28T ALEIQ HAE
« CIYTHERQ FE A R M DT
« DFY KF Aot okE A%} 72t LiDAR, GPS,
20IC] & IMUS Z&0H CHsH M B9 JiS
« MIA C|OJEf Xt 2|01 X 7H) CIO|EIA 1=
MR EE MO 7 ST XS 4 7152 St
AHEX RHEY H|O|EA XS e

2023

X=33 AlE2|0|M4 =24= MORAISIM

Various Applications

o Norowmm, e N7

SEOUL METROPOLITAN ¢
Sy

MORAI SIM

NO LIMITS on External Variables (time,
location, weather, scenario, etc.)

27|20 224

SN Y| Full Stack XHEZ3 AIEH0IM 254 23
* 2HISE X=2AH T CIOJE], ALI2|2 GICIEINER] & 4=
= TA| Tlo| =20l 7

HUX|=(HD map) HIO|E] 7]t CIX|HE §I K15 g
* 95% $E2| [X|E ERI XISe} 71& THe
« MK YUE2X|E HO|EE #E, 10cm £F2|
U ASOXE ERCE 71|
« N2, T, O3 3 2HAHI0|HA, 471
AlOHE S T MA 3001 Al 715

2, MISA|AT

Ol2H 2&2IE| &4 CHE

Lﬂ
mu'é
1
ro
r
Jo
re
ra
u
Il
I
Jn



2023 FXDL2|E|

X2+ AlZ201 S24F MORAI SIM

Robotics
11 B

B #n71su

MORAI SIM - Air
« UAMZt EZ S AMICH B3 ZL2|EIS AT HIYK T A28 £FHZ, M2 22 Tt 2HZ0lIA HIMHIS| AIAY QY S
ZSTICh 7HE 7|K|2] T HIY L 02|E JHE 3L ALI2|R HIAET 7HSSHH, Creh 71 &0l A 7158t 718 2EE 4+ UL 0]
ZM UAM/UAV 7|& A30| 7kS51H, ot AEE S SZ0 742 Q=S TS 4= A0], APMICH 0|2 2E2|E| 2H2| 8 8d

SO ATE F=Ch

MORAI SIM - Traffic
« CIX|E E21 7|8 28 A ARIQ!I MORAI SIM Traffic2 S0} SUTH nSEAS 7h SZE0A 736l YU WSS XIHBICE
MORAI SIM Traffic2 £2 WET 49| AI2FH AIF2 E2 74E|C A1, A U Qlmzt YHE MARICR 3D SH0)| 250}
0f TErHQl WES E(traffic flow)S AlZ2l6tL, 2418 4 UA| SHTt
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o
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beyless

Beyond Wireless

AUTOSAR Adaptive7[H X233 EH=

HIO[ 2| A

031-778-8171

ojh@beyless.com




beyless AUTOSAR Adaptive? |dt X125 SHE

Beyond Wireless

HIOIZ|AT} X|Z Sh= Autosar Adaptive EAZ2 %M HTQ| Autosar Adative Al X CHAst

572 CPUE XI¥ELICH EEo| FH3E APIE MIS510] Autosar TE AZO| glH2tE XIEFH
AZESL0f JHLS T & £ USLICL 53], AFEXL 2Ar0| £X3}E SAES MIS6H0 OEM2)
QA0 HEA S & 4 U0 L HE AX[LI0E Soto] ZITst e 7 I%ﬂ%% god U

A
SLICt,
ADIE IS3E HEY SENE R MilA 4EAY
SRS MUEES HESH -B-mw s
IDEISE NESFY AIRRERE JHE p—
[ o | om | euwe ] E
I:I [ v | e |
"“
KATECH tamssiasy
(rmgi;ff beyless « yeLecons C*” s sy usanI@semn TR KEA S e e e e = RSy

Reference EVB Autonomous Architecture

XIl Autosar Adaptive AR : 20-11,21-11-1,22-11 / XIf CPU : AMD64, SA8195, S32G274A, etc

+ Hardware2t Software2| £2|
* JHE2 SLYI0|02 22| (FATHEI0] JHL AR HIBS Y 4 YSFLICE
« Software MAI2HE =0 B2 U SSYS SIS T FLICL

* X1 TargetOfl SEXQ! MH|A 014 7ts
« JH& MH|AQ| H|XL|A BEist 20|

o T MHIA THE S SE6I0 ME2 MHIA 7t
« Client/Server2| S¢15t 1A

* MH|A QIEH|0|AL| 2 F4i5}

« HEIYA SHQI SM E=

« QSIS 7|82 X2 AFE 2 oF

SEEEaSE

mﬂmg
e ﬂ + SOA 7[HIOZ MAE MHIA 7X

XS 0| WO MM I/F 2 571871
+JHSE OS AIBOE HeA U TS HEY 7

D2 DR2IE| £ CHE2FS 9ISH &F

Joi
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beyless AUTOSAR Adaptive7 |t IS8 SHE

B |SiH) 244

« XI5 XA =2 SW Z2E 2! AUTOSAR Adaptive HE

+ CPU Architecture S2XQI SW i 7ts
« Autosar 0f| CHEH M2 X|4] 210] Autosar Application 7 7+s

« 22 0I5 7|2 AP 0|58t A E S8 I X2FY AR 4

- CPU / GPU/ NPU 2 ZBE 14 24 QIEJH0|A H8O= 145
A8 =8 BEY Its

LIS 7|to] KB S

- KB X2IE 9Io) M= NPU & A8

Timeline to full automation
AUTOSAR - a faithful ADAS companion

Automated Driving

Astomated Drbing >

> s « XA HFO| Autosar Adaptive AIY ALZ 7Hs5

St storasia

5 ¢ Auresan
Bem A5 chbemtcs

00 2019 2020 22 02 w03 M4 02 2036

02 BE2|E] A1 [HESFS 2|5t AFSHH X 2kX §ied
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HOAR Autonomous Driying

UTRON
%
Ti:mF

Self-Driving Delivery Truck
. G

B ney=

D E Z59|LiDAR % Processorlf| 38 7kt
AZEQ0f

TAIS EAL Intel 2 Nvidia 2243 20t OtLI2F HAIY EA, Re-
nesas R-car H3 XTI TDA4VM SE S CIASH XISK} Q15 &
0ol HE0| 7HsEHLCt.

20| 2ot Chdet Qx| 715 78
Free space, Ground Height, Semantic Segmentation S Ct¥
SHEZX 7|SEE QI 0| 7EsELC

LiDAR 17H2E T2 A%} HES} OIX| ! mCt
HEBHAIM, 7IEH|Y, BXM S A&l 2 9 SEEIX| =
ZOHS 3t QIX[S10] AFKO|| AFE OffsSHICY,

i @:a“_"’l‘

-

D

—— e

@ 71ezws

2023 X2 EIE

CINEY]
B2 KIBFHO| MOl LA LIDAR MAE|
QIX| £2 M PHS0| B SIARILIC,

SiIX 2EAK|QI 28 AIZ0|IA Full-stack Z2H}0|H
2 floll, ILH £XZ XIEE 2AIS H7| ©AIE
8o XIE2FH S MHIAS FXI6HD USLICH

AR ZAL Z |2 244

24 LiDAR H/WSIHI} THE {4
F M7 2E LiDARR 100% 33t 7Hs

LH0fl S3HE! LIDAR 2AZE90f
GPUZEDHOFL|2} KAIY, KZ2 MCUNIME 75 7S

OEM, Tier-12} CtJst TRME AH
22Y OEM EY 2 E T Tier-11 XI5 MSHA,
ADAS HE AAS S Cloist TRHES 43 23 29

LiDAR H|2! Full-stack A{H|A AJ34

L 2% FHF ATy

5] : 24 YE AE B L WY 213

= 11S09001, ISO14001(RI2F4, 0T AZE0{2] 7HL)
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CIEX7|9KPBV) 2uHi2HKIT
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Autonomous Driving Cybersecurity Simulator
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Ot E2MS MSELICL ST SHS St 2T S 719 oHZ SZ0ll 25 ChSdhs 2&S 2o JUSLICH HiZ
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Autonomous Driving Cybersecurity Simulator
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* 10-1403303 - F7|XISAt2| CAN HA 22| FX| & 0|F 0|82t T7IXtSAIS| CAN S4IEQH &
+ 10-1373455 - Y23 HE IX
+ 10-1584001 - V2X 412 ¢l

*14/570,912 - V2X SIS 9I2t CSR QUSA 25 Y X AIAH
METHOD AND SYSTEM FOR ISSUING CSR CERTIFICATE FOR VEHICLETO-ANYTHING COMMUNICATION

+Z1201410837790.9 - V2X SIS Tt CSR UBA L5 U L AL
METHOD AND SYSTEM FOR ISSUING CSR CERTIFICATE FOR VEHICLETO-ANYTHING COMMUNICATION

+ 10-1880901- 77| ek& Wi & &KX
+ 10-1880907 - HIEA MM ZX|
+ 10970631 - 7|7 &t& ' S ZA| METHOD AND APPARATUS FOR MACHINE LEARNING
* 6574503 - 7|7| & WY U YK MHMFE T EBLUEE
+ 6608981 - HIZY M ZX| W EE v a v BHAE
+ 10-2174469 - V2X SIS et 2Ot 915 2| AIAHE0|A ECA2 DCM OIS F7i[610] S5 USME 2H2[ot7| et L XL FA|
+ 10-2232871 - CAN 7|€t2| EAM HIET0|M AlS S HitH 51 &K
METHOD FOR DETECTING SIGNAL IN COMMUNICATION NETWORK BASED ON CONTROLLER AREANETWORK AND

APPARATUS THEREFOR

+ 10-2370814 - S A|ARI0fIA HEIZ210] 7| 28 U
METHOD FOR BUTTERFLY KEY EXPANSION IN COMMUNICATION SYSTEM

+ 10-2329889 - ZE AI0|= {A2| O ZHX| U X ZA|
METHOD FOR DETECTING ANOMALY OF ROAD SIDE UNIT AND APPARATUS THEREOF

+ 10-2281949 - 2{F QS A 2| L X K|
APPARATUS AND METHOD FOR MANAGING PSEUDONYM CERTIFICATE
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(Platform/Stack)
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) 71ezE ARy ZUA- B IR0 24

B reun
CPU i.MX8 Quadcore (1GHz)
RF Specification =~ 3GPP 36-521 Release 15
Chipset Qualcomm SA515M, Autotalks
SECTON-CUT3
Frequency 5.855GHz~5.925GHz
Tx Power Max 200mW (23dBm)
Bandwidth 10MHz, 20MHz
Security IEEE 1609.2 (Hardware Security Module)
* 2% SAS515M TMO = 47 £|0f 3GPP 36.521 Release 15
g
+ POE T AL
+ 5EA indicator LED AF2
+J2735 ME|2E &

* 1609.2 Hot22|RE(LCM) EXY

+ 1609.2 EQtA2|2E EXH

*« SNMPv3 2 & g7

« LTE-V2X s/w stack &Y

« HIQ! chipsetE Qualcomm & #2t OtL|2t Autotalks &2
T ME4 JHsSSH0] CrYeS n2ish A

+ RTK GPS &l M80= KL} FUst x| HE ME

|
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LTE-V2X OBU
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iT telecom Co. LTD (ITT) T

Model: ASD-Q1
HV/: 1.0 PCS FAKRA FW: 010_LAM_XBOO_ITT SW: 1.2 REGULATORY: KC R-C-T21-ASD-Q1

Connected Vehicle: LTE-V2X (OBU) v1.0 Conformance
Test Specifications: 761, /62, 763, 765, 767, 768 & 769

AL 025181

Clasen W Conlay,

Randy Rocbuck: nchogy o © [ yasen u?k\
MNig,
((‘i ))) 4 =
OMNIAIR fiimetecom (W)
comsoatium Nt

iT telecom Co. LTD (ITT) Vil
Model: ASD-A2
HW: 1.0 PCS FAKRA FW:5.16.3 SW: 1.2 REGULATORY: KC R-C-T21-ASD-A2

Connected Vehicle: LTE-V2X (OBU) v1.0 Conformance

Test Specifications: 761, 762, 763, 765, 767, 768 & 769

() 71e7ueKrEY - BN BT IS 24

RF Specification = 3GPP 36-521 Release 15

Chipset Qualcomm SA515M, Autotalks SEC-
TON-CUT3

Frequency 5.855GHz~5.925GHz

Tx Power Max 200mW (23dBm)

Bandwidth 10MHz, 20MHz

Security IEEE 1609.2(Hardware Security Module)

GNSS RTK GPS, GLONASS, GALLILEO

Interfaces Ethernet

Temperature -40°CTO+85°C

Weight 600g

Dimensions 200 x 140 x 30 mm

+ 2 SA515M TAMIOZ M7 £|0f 3GPP 36.521 Release 15
HE

« J2735 HE|2E EXY

+ 1609.2 EQIE|ZE(LCM) B

* 1609.2 HOtX 2|2 & BXY

o XHRIZHE LTE-V2X s/w stack EfXH

o MR 12~24v AI2

* A|74% or OFEE AHB7tS

+ RSUQ S5 HIQ! Chipset2 Qualcomm %} 829t OtL|2t
Autotalks ZIQZ2 L MEH Jts

+ RTK GPS &l 202 HCt HUSHQJX| HE N

o XESEHE0]| 21Xt HIE A (BY, RE 22 5)
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WAVE-V2X RSU .
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‘ OMNL ph
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§ iTtelecom
| omnar (e @

‘ iT telecom Co. LTD
Model: ITT-V2X-RSU-N2
HW: 1.0 SW: 1.3
Connected Vehicle: DSRC-V2X v1.0 Conformance & Interoperability

Handal A ocbuck Jason. A Cantey

Randy Rowbuck ! 1) Tac — 1a50n Conbey

B reus Q) 7l xps ZUA- BT ISTHH) 224
V2X Radio 2 radios for IEEE 802.11p * ILH X OmniAir ZIAAIYHS x| 215 215
Band 5.855GHz - 5.925GHz « N2 C-ITSAZSAIR XA S
Bandwidth 10 MHz
« M= - Al= L1 12X k=T :]
Data Rates 3,4.5,6,9,12, 27 Mbps M C-ITSESMA 715 238
Security IEEE 1609.2 (Hardware Security Module) «SHEA|I C-ITSABAIE 715 2E S
GNSS RTK GPS, GLONASS, GALLILEO « KPA| 7He AEH SW EERY
Interfaces Ethernet(1Gbps) ol 5=
Enclosure IP66 (KS C IEC 60259) * C-ITS =®7IXIZ 215 &5
FCC Compliance = FCC Part 90, FCC Part 15B o 2L 24 X 7|& 2 IS ABAIRO R S8HO| Ol ikt
T t -40°CTO+70°C
emperature g 'gOI
+ J2735 K22 S &

+1609.2 Q1|2 E(LCM) BN

» 1609.2 EQtNZ|2E BTy

* SNMPv3 2 & E7Y

» WAVE s/w stack EfXf

. NXP | MX8 CPUE E‘RSI' OEM{ 7?213} A‘I‘— I:II'SI
s THUPEES DF FEL61HM I =24 Iml 7= iSOt
HalE NS

« RTK GPS %] 202 KL} Mast QXML M2
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DERC-vax

iT telecom Co., Ltd.

Model: DSRC V2X OBU Model Number: ASD-N2
Hardware: 1.0 Software: 3.3.1

Connected Vehicle: DSRC-V2X (OBU) v1.0 Conformance / Interoperability

andal Recbuok ot Cnkone

Kandy Rosbuck Vology B Cartif ervicas Jason Corvey | Exeaitve b

dAL- Y7 |12t 248

B 7eum
V2X Radio 2 radios for IEEE 802.11p
Band 5.855GHz - 5.925GHz
Bandwidth 10 MHz
Data Rates 3,4.5,6,9, 12,27 Mbps
Security IEEE 1609.2 (Hardware Security Module)
GNSS RTK GPS, GLONASS, GALLILEO
Sub Memory MicroSD
Interfaces Ethernet
Accessories V2X Ant., GPS Ant.,

Temperature -40°CTO+70°C

+802.11p X

» 1609.3, 1609.4, J2735 M2|2E EXY

* 1609.2 EQHH2|2E(LCM) B XY

+ 1609.2 29t 2|2 = EIXY

« XEHIZHEY LTE-V2X s/w stack XY

o MY 12~24v AL

+ NXP i.MX8 CPUE X &% O I =3t 45 Us

« TNRABZES BF FLOITM I 24 X7 |S2 71T Ot
Aot MIE(J2735, 1609.2, SNMPV3 EF)

* RTK GPS & Mo = KL} HUS JX|IHE NS Tts

« KIFEIE0] M3 MIS A4 (TY, 2 2 S)
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NS C-ITSHBME FER2E 3
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LTE-V2X/WAVE

A 4SEZ AE7I

B reuw () 7Iezme - xbe- ZUAL BRI ISTH] 244
Power 12/ 24V o 1~6XHENX] & U LTE-V2X2t WAVE SAIEH 7ts
CPU i.MX8 Quadcore (1GHz) SR SHIENATS UTTALE
RF Specification  3GPP 36-521 Release 15 =
Chipset Qualcomm SA515M, Autotalks SEC- » RSU 7IE ZR(sector1), T (sector2) 7= 5 715

TON-CUT3 - AIBXOI GUI HEOZ 7Lt 241 ZATHS L ATt S
Frequency 5.855GHz~5.925GHz Py
Tx Power Max 200mW (23dBm) ee
Bandwidth 10MHz, 20MHz « JHZ U DB M 75
Security IEEE 1609.2 (Hardware Security Module) 2EIS
GNSS RTK GPS, GLONASS, GALLILEO « DG R{EFIE KEH| S/W AEH AL, SHEIA 20|
Interfaces Ethernet = - == » HOO
Temperature -40°CTO+85°C « 245 ZH M0|H M 7S HZE 7|5 MS
Weight 12Kg (approx.)
Dimensions 540 x 430 x 300 mm

« A SE0M LTE-V2X2t WAVE ZH|S0f| CHSH 0l2{7HX] A5
X EE F5Fok= 2|

« XEZ0l| EXRHoH F8stHA V2X EHI(RSU, OBU)ES]
PER(Packet Error Rate), Latency(XIZAIZ}), Throughput(
TE8Y), 472, K HAZ(RTK£F) SE 5P S+ U
ROHE |

*RTK GPS & H82= Kt YUTH AXIZE TS 7ts
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LTE-V2X
XEj=S 3l

B reu= : A 272|244

V2X Radio 2 radios for IEEE 802.11p o 1~GRIIR) SRt 8 EAEH THs
Band 5.855GHz  5.925GHz SIRXSSHIENASS| U TTALE
Bandwidth 10 MHz

. = X|Q X CES DI
Data Rates 3.4.5,6,9, 12, 27 Mbps RSU 7|& TI(sector1), Tl&E(sector2) 12 5 7S
Security IEEE 1609.2 (Hardware Security Module) « ZIUEQI GUI HBOR FAILL 28 XIS X AAR E
GNSS RTK GPS, GLONASS, GALLILEO A=

o o

Sub Memory MicroSD — o —
Interfaces Ethernet « 12HZ X DB ME 7Is
Accessories V2X Ant., GPS Ant., =l =) P
Temperature -40°CTO+70°C ZHIYTETE AHA T | =

. 7 —
Weight 12Kg (approx.) SHEE S8IS
Dimensions 540 x 430 x 300 mm « D XHEF IS REH S/W A AR, &Y 20|

« Al SHOIM LTE-V2X ZHIS0l ChEt Oi247HX| 45XIEE &
AoH= ZH|
« XI250)| E4XH5H0] =313 A V2X ZHH|(RSU, OBU)S2)
PER(Packet Error Rate), Latency(XI$AIZh), Throughput(
MA&R2) EAME|, K| HET(RTK $£F) SS E-e U=
[HQ AH |
« 2 SA515M FMO 2 M7 £|0 3GPP Release 15 ™ 731
« HQ! ChipsetS 2Z 20 OILIZI LESA HOR T MB8T5 6t
c=3
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RF Specification
Frequency
Tx Power
Security
GNSS
Interfaces
Temperature
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(Platform/Stack)

12 / 24V (DC)

i.MX8 Quadcore (1GHz)

3GPP 36-521 Release 15
5.855GHz~5.925GHz

Max 200mW (23dBm)

IEEE 1609.2 (Hardware Security Module)
RTK GPS, GLONASS, GALLILEO
Ethernet

-40°CTO+85°C

12Kg (approx.)

540 x 430 x 300 mm

« AlX| ST0|A WAVE-V2X FHISOl| LSt Oi2{7X| 45XIEE

ES |

* XIZ0il ERH5Hod

ZelistHA V2X FHI(RSU, OBU)EQ

PER(Packet Error Rate), Latency(X|#A|Z}), Throughput(

HE8Y), S/, 2IX| H=(RTK £

FOHE 3|

+F)SSHIL U

+ NXP i.MX8 CPUE X238t OFZ W L2t M5 23

- RTK GPS & ®go=

=4

OIII

=2
=

Oj2H 2R2|E| £

O XSt waig M ks

g [HE ol _?,l%lv AIBFE ﬁEFE Sigd

RHEA- AL ZY7 ST 224

SEXSEUSHAE S g5
« K-PLUGTEST EZAZ7|
«TTA 0I£k| §IE
«KCQISA = §I'=
+ 23 C-ITS TRTE0M HIAE FH|IZ 28
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(Platform/Stack)

V2X Sniffing System (Z2 1) - A|H

SAE J2735 Messages

Antenna 1 Antenna
Ant Cable Ant Cable
SNIFFER DUT
Ethernet
PC

Frame 1: 347 bytes on wire (2776 bits), 347 bytes captured (2776 bits) on interface @

Ethernet 11, Src: 00:00:00:00:00:00, Dst: ©0:00:00:00:00:00

Internet Protocol Version 4, Src: 127.0.0.1, Dst: 127.0.0.1

user Datagram Protocol, Src Port: 56033, Dst Port: 9001

RSSI ©: -75 (dbm)

RSST 1: -74 (dbm)

PPPP: S

Src L2ID: exeelsbzaa

Dst L2ID: exeoffffff

Family ID: 1 (PCS)

wave Short Message Protocol (1EEE P16©9.3)

SAE 12735 (2016)

Time Source Destination Protocol  Length  Info

533 106.447224 127.0.0.1 127.0.9.1 SAE J2.. 347 WAVE Short Message Protocol SAE 12735 (2016)
534 106.647921 127.90.0.1 127.0.0.1 SAE J2.. 347 WAVE Short Message Protocol SAE 12735 (2016)
535 106.803432 127.0.0.1 127.0.0.1 SAE J2.. 467 WAVE Short Message Protocol SAE 12735 (2016)
536 106.993353 127.9.0.1 127.9.0.1 SAE J2.. 347 WAVE Short Message Protocol SAE 12735 (2016)
537 107.192743 127.90.0.1 127.9.0.1 SAE J2.. 347 WAVE Short Message Protocol SAE 12735 (2016)
538 107.414399 127.9.0.1 127.9.0.1 SAE J2.. 347 WAVE Short Message Protocol SAE 12735 (2016)

(Y 7182 K- ZA BT IS 224

+ #HE C-ITSRSU X OBUNIM £&6h= THZIS HIAIX| EHY &

2 B4 TR T4 U T
- wireshark & S8 SIZHQ1 QIEIHOIA T3
+ 1609.2 A 2M7|5

¢ -ru-}-ru_o7l_

+ J2735 HIAIX| 24 715

Ol2H 2R2|E] & CHE=2F

* HIF C-ITS, M2 C-ITS, E23AL C-ITS S X AFE6H=
RIXEH| C-ITS Ofl A HiLi= TH2 25 24 75

SRRSHTSHABL UE

- OIS BH|Z PAE(0] ST} o1

F 2 A8 7ts
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A2 AlE|0]4 SM 2

[S3881] 38887

QFHTH XIS T JHE X AIAH ASS 9/t Ansys 5
Mg 01 &84

AnsysO|Al= REEF0| 228t A|AH QI Z4, O
THAZELO] JHE X AAH AS ZHE

SN £RUS HSELICL

O

ny
2!
40
ro

A NE:
Ansys AVxcelerate / Ansys medini / Ansys
SCADE

[o1DxI1]

Ansys AVxcelerate2} MORAI SIM: Drive2]
Co-Simulation 27}

Ansys®t MORAI 5 2AlQ] 22 M0| H=TYHE S
815101 A8t Co-simulation B2 AJHEHLICE,
Ansys®| AVxcelerate Sensors Simulator= E2|
7|9to] MM BES MIS5HH, MORAI SIM: Drive= At
BT NAYS AT 7MY HIAE BES oL X E
2 7|tte] Hsh 2 YDt AMMEOI ALIZIRE MBS
gct.

HE MIS:
Ansys AVxcelerate / MORAI SIM : Drive

[5342] 3¢

Advanced Air Mobility

Ansys AIEZ|0|d &R 82 &3 LHU0A 276k= H|
= ClO|ZA0|Z HIES I 2&dh= SAl0fl 0|22 8
S0l 22%t 7|2 SIS THASELICE

2ENE:
STK


https://www.youtube.com/watch?v=6gDS--grYMA
https://vimeo.com/725604755/eb6d76a932
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A2 AlE0]d S M

(88118887

OVEISE AHE M T U AIAS HSS Ut Ansys B2
Aig2op &4

AnsysOIALS KESZSI01 HR3H AR QFH 24, OF
3 AZEQI0] JHEL B AAT A SRS oi2sh| 3t

STl 2242 NZELIC,

A NS

Ansys AVxcelerate / Ansys medini / Ansys
SCADE

AL 37120 28

Simulating Aut Vehicl

XH2-0| eretEo) [t XK A7 X AS0| O ST6HX| L A
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Joonhyuk Kang was born in Seoul, KOREA. He obtained his B.S.E. and M.S.E. degrees from Seoul
National University, Seoul, Korea in 1991 and 1993 respectively, and later earned his Ph.D. degree
in electrical and computer engineering from the University of Texas at Austinin 2002, Currently, he
serves as a faculty member at the School of Electrical Engineering at the Korea Advanced Institute
of Science and Technology (KAIST) in Daejeon, Korea.

During his career, he worked as a research staff at Samsung Electronics (Suwon, Korea) from 1993
to 1998, where he contributed to the development of DSP-based real-time control systems. He
also worked at Cwill Telecommunications (Austin, Texas, U.S.A.) in 2000, where he participated in
a project for multi-carrier CDMA systems with antenna array. Additionally, he was a visiting scholar
at Harvard University’s School of Engineering and Applied Sciences (Cambridge, Massachusetts,
U.S.A.) from 2008 to 2009.

His research interests lie in signal processing for information transmission, security, and machine
cognition. In 2021, he was awarded the IEEE VTS Jack Neubauer Memorial Award for his paper
titled “Mobile Edge Computing via a UAV-Mounted Cloudlet: Optimization of Bit Allocation and
Path Planning.”
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Mobility industry is undergoing significant electrification toward the carbon-neutral future. As
such, there are increasing demands for application-specific motors. In this talk, | will present
my research on multi-degree-of-freedom motors, e.g., bearingless motors, and their potential
applications to future mobility.
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An example of multi-degree-of-freedom motor (bearingless motor) that controls the rotation as
well as the radial translation of the rotor.
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Hei'd 7|8t LiDAR Point-cloud 3D Object Detector Scheme
* Depth Completion:
sparse ¢t X2 2}0|C} CI|OE{2] densityE & A7 = 71&
* Quantized 3D Object Detection:
UHICIE SHB0|A Q] 2XSHE Tt YRI%} 7|&
+ Data Association:
Hungarian 2112|F 7|8t E3 M /XA 718

2fOICt HIE LS it Held S8 g1
* Multi-LiDAR Generation:
THed X2 2HOICHHIO|E S T /CHS XX HIOIE 2 715 /2 A= 718
* Quantization Aware Training (QAT):
D ohs TAGIMS R 2 XE FlS YRRt 7|1E
+ Attention-based point-cloud feature £ 45 %|x{$}:
B2 OI2H0|E] ZH BT E SHE010] T2 452 M= 7IE
* Auxiliary Module:
D 5K HAI0IMTH 225 = feature £E network B8 7|&
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a2z achieved No.1 records in Korean autonomous driving distance
and AVs Licenses holder.
28%

We are a representative start-up that stands out in Autonomous driving distance
official No.1 records in the Korean autonomous industry. SURCHEER Bl SO

72's autonomous drivi distance of a2z in 2021is 2

f the total in Korea and is the :"‘J'._]" st includ H"Af H.H 1da 2
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By increasing M/S in the public transportation market,
a2z will survive until B2C market opens.
(PWC Consulting) “ : ’be’f&n’e to use Level 4 autonomous
LV4 49%, LV3 13% , '
of Transportation

4

(Frost & Sullivan)

"% BUS service 50% autonomous driving
" ‘::f" World'sfirst LV4 AVs sales law enacted ('22.6)
sllowed: Business Operators only (B28)
s Perr
— I Shuttie Transpartation, Automatic passendger transpart
h“m' (Frost & Sullivan) ‘ nof unmanned operation be 1 logistics centers
T TaxiService 25% autonomousdriving B R et -
Morua AutomaticValet Parking(AVFS)
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eller's obligations : Securing essential Remote Control Driving
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a2z launched robo-taxi service (Maas),

the first and longest in Korea

with mobility
re operating Maa$S through Robo-taxi in comple
We will connect with last-mile delivery service
with Korean top robo startup in 2023
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a2z launched robo-bus service (Maas), -
the first and longest in Korea :

- moLIT e :
" s MIZESEEN =
We are operating Maa5s through Robo-bus in complex city of Korea 4

We plan to extend the service area to other

districts, providing service for a total distance
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Issues and Suggestions for Commercialization
of Automated Vehicle Services
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