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SMART WORLD
SMART OPTICAL SENSORS

SOSLAB, 4 .
a LiDAR sensor provider,
Delivers advanced safety to the world
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Company Highlights
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History of SOSLAB

2016

.
e Jun 2016
Incorporated SOSLAB

* Aug 2016
Venture Company
Certification

(Korea Technology
Finance Corporation)

» Dec 2016
Establishment of
Corporate Affiliated
Research Institute

(Korea Industrial
Technology Association)

2017

e Oct 2017
KES Innovation awards,
"Best New Product"

 Nov 2017
KSME-SEMES Open
Innovation Challenge,
Grand Prize

* Dec 2017
Seoul International
Invention Exhibition
(SIIF), Gold Award

2018 2019
BT ——

l

e Jul 2018
Silicon Valley International
Invention Festival (SVIF),
Gold Award

» Sep 2018
Series A Investment
Round closed ($6.1M)

« Dec 2018
Peking University
Future Science Prize
2018, Final Round 2nd place

 Feb 2019
Award certificate of
Minister of Science
and ICT

e Jun 2019
CES ASIA Innovation
Awards(Vehicle Tech)

« Aug 2019
Innovation Icon by
Korea Credit Guarantee
Fund (guarantee $6M)

2020

 Mar 2020
Series A+ investment
Round closed ($9M)

* Jun 2020
BIG3 Future Vehicle
Company Selection
(Ministry of SMEs
and Startups)

* Aug 2020
The Korea Patent
Technology “King Sejong”
grand prize award, (Korean
Intellectual Property Office)

2021 - 2022

« Jan 2021
CES 2021 Innovation
Awards(Vehicle Tech)

« Jan 2021 -
SOSLAB(CEO lJiseong
Jeong) in Forbes Korea
2030 Power Leader
20 people (Deeptech) list

'
rFew

» Apr 2021
Gartner Cool vendor
2021 (Perception
Solutions for
Autonomous Vehicles)

- May 2021
Award the Prime
Minister's Commendation
(56th Invention Day
commemoration ceremony)

* May 2022
Series B investment
Round closed (18.4M)
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SOSLAB Company Organization
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CTO CFO

Sales & C/S Mobility Production & Q/C

Automotive Smart Factory SMART Pole
Robotics OHT Safety Solution

Robot Taxi AGV/AMR METAVERSE
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SOSEABR) COMPACT 3D SOLID-STATE LiDAR

L

| Key enabler of autonomous driving technology.

| Optical performance for monitoring of vehicle surroundings
based on advanced optional technology.

B
3
S
5
B

| Compact size and lightweight for easier mounting in
different locations.

| Designed by simple structure which makes the production
g y simp Y
process simple for mass production.

®e ¢ @

FIELD OF VIEW DETECTION RANGE ANGULAR RESOLUTION SCANNING
20°H] x10°[V] 200m(@10%) 0.1°TH] x 0.2°[V] 2
120°[H] x 45°[V] / 180°[H] x 45°[V] 55m(@10%) / 40m(@10%) 0.5°TH] x 0.9°[V]

120°[H] x 35°[V] / 80°[H] x 23.3°[V] 80m(@10%) / 150m(@10%) 0.625°[H] x 0.625°[V] / 0.417°[H] x 0.417°[V]
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SOS

Product ML | Applications Co

Parking lot Zone Detection SLAM

ML-2

ML-0 / ML-2 ML-2
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~ SOSIABM) ESSENTIAL 2D LiDAR

GL

‘ e | Flexible response to various situation with

ESSENTIAL
2D LiDAR

8 GL-3

| 40hz scanning speed.

' | Accurate measurement at 0.18 angular resolution

| Ensure performance even under high-speed movements. SOS LAB

=

ACCURACY

Up to + 30mm
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Product GL | Applications L="C
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Product Code

GL-310

Product Code

GL-325

Product Code

GL-310
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Product GL | Applications

—\n

Code Reach

atmosquare

AEE Sas HHE HE MICE =OF XTA|, =X, Hi=2 HE
CIX| & ALO[LIR] Ak CIX|E ALOILIR| A

*GL series

FoV : 180 ° (H) FoV : 180 ° (H)

Range : Up to 10 m Range : Up to 10 m
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SOSLAB Business Area | Applications

Smart
Mobility

Self-driving using LiDAR X ﬁ'

Autonomous
Mobile Robot

Autonomous
Vehicle

Smart
g Infrastructure

Robot Safety & Smart Solution using LiDAR
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SOSLAB Partners & Customers
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Systems for Production and Quality Control L=3

I Calibration & Evaluation System i Reliability Test Qualification

Vibration Test

gros2 g

COMPLIANT:
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SOSLAB IP Summary

| Automotive 3D LiDAR

- ML Series

- Solid-State LiDAR

- Build 'Global IP portfolio’

- Currently, 29 Application, 7 Issued

v B
g }*33‘5&
-~ fé#-é:w' % Qﬁ
CES ﬁ.q..,b R
an vy E
INNOVATION LT Y,
AWARDS e 33N
s Bl
=\ 420
20204 537|124
POMORNY MBS SRS MEEETTE

I LIDAR Application

- Scan structure, Algorithm

- Data sharing & management

- Power management

- Currently, 18 Application, 4 Issued

B Industrial 3D LiDAR

- SL Series

- Hybrid LiDAR

- Build 'Global IP portfolio’

- Currently, 28 Application, 16 Issued

CESl A5 1A
BIFHE

INNOVATION
AWARDS

Industrial 2D LiDAR

- GL, TL Series

- Scanning, Flash LiDAR

- Targeting domestic market

- Currently, 19 Application, 15 Issued

Worldwide,
114 Application

ETC.
- Gesture, Security, & ETC. 42 |Ssued

Currently, 7 Application
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Global Company & Government Project Summary
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} Automotive 3D LiDAR B Industrial 3D LiDAR

- ML Series
- 3D Solid-State LiDAR
- 14 Projects

Ministry of SMEs and Startups Ministry of Science and ICT

Q FAHIA QS Q W EEAS

Quuzynas  HYUNDAI

Ministry of Trade,Industry and Energy MOTOR GROUP

I LIDAR Application

- Perception & SLAM
7 Projects

Oﬂ-g%lgmﬂy_ Q WS EFLE

Ministry of Trade,Industry and Energy Ministry of Science and ICT

ETC.

- General support, IP, & ETC. 22 & 15 Projects
OIREFQIXIFEY “Klstu
(9 :‘.ién?h?:'l LECLL DR

- SL Series
- 3D Hybrid LiDAR
- 11 Projects

O’.ﬂﬂ%’é’ﬂlﬂ-‘?’- Q FAMA YR

CHEg o T Ministry of SMEs and Startups
KOREA
oS BPAY e
e sugoray SK telecom

Industrial 2D LiDAR

- GL, TL Series
- 2D Scanning, Flash LiDAR
- 14 Projects

-
SEMES  *ememes
Korea Electronics Technology Institute

I LE DS FdiSns

GwangjuInstitute of Science and Technolagy GWANGJU TECHNOPARK
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PRESS-domestic | South Korea
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SOSLAB Press-Global | CES 2019 Top4 LIDAR @LEDinside (Jan. 2019)

LEDIinside

Of §2 TRENDFORCE Corp.

Healthier Growth Under Full Spectr

Balanced plant growth with industry-leading performance

search Q

News Lighting Product News Niche Markets Features Technology Market Intelligence

Home = News = [CES 2019]LiDAR and Sensing Technologies for Autonomous Driving

NO.1 PARTNER

WELLMAX @ oont oammes. Satepes MEktE

SINCE 1987

ELECTRONICS CHINA

February 27 - March 1

January.8, 2019 - 15:45 — YiningChen | 1566 page

(5 et Jin soare | 5912 6

[CES 2019] LiDAR and Sensing Technologies for
Autonomous Driving

Autonomous driving is one of the featured technologies at CES 201g. Automobile manufacturers, LiDAR developers
as well as sensing components providers have all prepared to join the high profile event with their cutting-edge
technologies. LEDinside has selected some noticeable exhibitors who are showeasing the next generation

technology for autonomous driving applications.

Velodyne Lidar
Velodyne continues to present new products for CES 2019. Last week the company released that it will demonstrate
Velodyne Alpha Puck™ and Velodyne Velarray™, sensors made for autonomous driving and advanced vehicle

safety at highway speeds.

Just before the event, Velodyne presented the VelaDome™, a compact embeddable LIDAR that provides an ultra-
wide 180° x 180" image for near-object avoidance and Vella™, software that establishes its directional view
Velarray™ lidar sensor as an integral component for advanced driver assistance systems (ADAS).

ST
LED inside has selected some noticeable exhibitors who are
showcasing the next generation technology for
autonomous driving applications.

~n
(O
Hir:

@ Quanergy
Quanergy will showcase several of its advanced LiDAR applications. The company said it is going to debut the 6
QUANERGY WATCH Virtual Surveillance Partner (VSP) in the U.S. at the event. The VSP is a security system that uses dual
LiDAR and video technology along with data analytics to alert public safety officers to out-of-sight security threats
and offers force multiplier communication to fellow first responders. The system, which will be mounted on a 2019
Dodge Charger, will be powered by a combination of Quanergy’s M8 and S3 LiDAR sensors.

SOSOM

L 3 ﬂxﬂ South Korean startup who develops hybrid LiDAR for self-driving cars, is going to introduce its 3D
LiDAR sensor at CES 2019. In addition to their 3D hybrid LiDAR (SL-1) for autonomous vehicles, SOS LAB will
display their 2D scanning LiDAR (GL-3) for auto-guided vehicles and drones, and their 2D solid-state LIDAR (TL-
3), used in security systems to detect near-field (5-10m) obstacles.

The company has received USS 6 million funding in September 2018 and is developing solid-state LIDAR while ‘

preparing mass production of its hybrid LiDAR scanner in 2019. ‘

IMGVIZ e s

Innoviz is exhibiting at CES 2019 with its InnovizOne, an automotive-grade solid-state LIDAR featured in this year's

program as a winner of the 2019 CES® "Best of Innovation” award. It is also exhibiting the InnovizPro.

INNOVIZ —

The company has received US$ 6 million funding in September
2018 and is developing solid-state LiDAR while preparing mass
production of its hybrid LiDAR scanner in 2019.

(Image: Innoviz)

Meanwhile, Innoviz announced its partnership with HARMAN International, a subsidiary of Samsung. Innoviz
noted that the collaboration helps to make Innoviz's solid-state LIDAR solutions available to OEMs globally.
Innoviz's LIDAR will enhance HARMAN's existing ADAS and Automated Driving initiatives, helping deliver
superior driver assist features today and Levels 3-5 automation tomorrow.

Keywords: LIDAR autonomous vehicles CES 2019 autonomous driving technology
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SOSLAB Press-Global | Top 5 LiDAR Sensor Startups @Status Insight (Feb. 2019)

Top5 LIDAR
Sensor Startups
Impacting

the Automotive
Industry

rwn
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This Heat Map illustrates the geographical distribution of 5 out of 200
LiDAR startups disrupting the automotive industry.
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Gov. Project (1/2) L=3
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Gov. Project (2/2)
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Cooperation Project (1/2)

HYUNDAI

MOTOR GROUP

[2022.05.17 ~ ]
EEXNEFTHE 3D ™Y 20|k 7'
HMC Robotics Lab. &-& 712 A2 (MOU)

LEE T
Hrljxt, ‘228 ato|ct 7

2.0l 2 20 A7 HEH

| Cl==20|2%3t MOU

LIDAR E7j 2ui! 2% SEAIMLE At
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*ML series
FoV : 120 ° (H) x 35 ° (H)
Range : Up to 200 m

HYUNDAI

MOTOR GROUP

FoV :
Range : Up to 50 m

[2020.06.01 ~ 2021.06.30]

71 El Er0|ErR VCSEL 7|&
2 (KR 174, US 174)

*ML series

180 ° (H) x 45 ° (H)

~n
(O
i

[2018.06.22 ~ 2019.02.22]

OHT CHXH/AHOZE Sensor Y712t O] 3} 7)1t

SEMES AE[7HEALY, OpMSt HZ Ol HE HIES

*GL-3 series
FoV : 180 ° (H)
Range : Up to 25 m
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Cooperation Project (2/2)

b

SK telecom

[2019.11.01 ~ 2020.08.31]

1550nm, 3D 271 2fo|Ct 7t
SKT Collaboration, A& 7H& &t=

PD - SKT module

Focus lens

LD — SKT module

T Prism mirror /
vl

Galvano mirror scanner

Galvano mirror sernEr
N

Polygon mirror scanner

-~

%
Palygon mirror scanner

http://www.segye.com/newsView/20201118511785?0utUrl=naver

*SP Eng. Sample
FoV : 120 ° (H) x 40 ° (H)
Range : Up to 300 m

BPAY

HArSIOrRAL

BUSAN PORT AUTHORITY

[2019.10.01 ~ 2021.02.28 , S At H| 6.821]
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QoE Bn

*SL Eng. Sample
FoV : 180 ° (H) x 20 ° (H)
Range : Up to 200 m

HYUNDAI
Rofem

[2020.07.01 ~ 2022.06.30]

=~

[2019.07.04 ~ 2019.11.22]
2to[Ct 7|He| A =9| 7] i

KT 9| EHHERAFA

[2019.09.18 ~ 2020.03.06]
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ML AAEPHEAL

[2018.08.01 ~ 2022.12.31]
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SOSLAB Sales (1/4) L=:
[2022.04.01 ~ ] [2020.06.01 ~ 2021.06.30] [2018.06.22 ~ 2019.02.22]
AR S CHX SSYUX|E AHQ! SiEH 382 S| 9 QI H ISl X|E OHT CHAL/ZHOHE Sensor M8 HIAE
Safety 3D Soild-state 2}0|C} MIA X Safety 3D Soild-state 2H0|Ct MIAf H& A0 ZOf0|, YEXE LHHHE HE =
EAT PoC &A= Z +30Y 0= of & EAT PoC 2= T +70Y OfZ= Of & A7t +209 Of= 7|0

Autonomous
Driving AGY

*GL series
FoV : 180 ° (H)
Range : Up to 10 m

*ML series
FoV : 120 ° (H) x 35 ° (H)
Range : Up to 50 m

*ML series
FoV : 120 ° (H) x 35 ° (H)
Range : Up to 50 m
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Sales (2/4)
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*ML series
FoV : 120 ° (H) x 35 ° (H)
Range : Up to 50 m

*ML series
FoV : 120 ° (H) x 35 ° (H)
Range : Up to 50 m
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S
Sales (3/4) L

INTEGRIT

(202210 ~] [2020.04.01 ~ 2022.08.20] [2020.12.16 ~ 2021.03.31]
| F 5 = 5
el XL:%”EEE ?*)%AEOD 7O§|X*17'j\1 Ul AEFAER K 0k AR WA AL XISTSH 2R M MOjS ZHX| AA X2,
L5t GL20CH Of & of AjoF |4 OlE|OB|E, GL 30 H ohoj| AH|QF K| | Ol TE|Z= JjEt 9l 28 KA AR B EIA 301 0j= o

*GL series
FoV : 180 ° (H)
Range : Up to 10 m

*GL series
FoV : 180 ° (H)
Range : Up to 10 m

*GL series
FoV : 180 ° (H)
Range : Up to 10 m
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Sales (4/4)
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~
COde RGOCh EtITIOSC]LIal‘E SeAH Mot E A7}
[2021.05.01 ~ 2022.07.20] [2022.04.01 ~ 2022.08.20] [2020.06 ~ ]
AEX Glus HHE HE C|X| 8 ALO[L|X] AIA MICE 20} & MA|, =X 222 X2 C|X|E ALO|L|X| AZH K|4 SHEK| TN feasibility test
T EE[X|, GL 150CH Of & THof A of MIA OFE @ AR 0f GL 100CH THO AH|OF | Z MM

o o
A S| FE N
ME & +19 oiE A HIZ

HZEOHAE

*GL series
FoV : 180 ° (H)
Range : Up to 10 m

*GL series *Others

Fov : 180 ° (H) Range : 7m to 10 m
Range : Up to 10 m
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Certificates of Business Licensee/ Factory / Venture company
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Certificates of High Tech Company / R&D center
(by Ministry of Science and ICT)
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Certificates of Trademark Registration | US/ Japan/South Korea

ited States of Qmer

Tnited States Patent and Trademark Office a

SOS
-t

Reg. No. 6,209,960
Registered Dec. 01, 2020
Int. CL: 9

Trademark

Principal Register

/
Ly .2 /
A}1 g ,('L{/‘.L'u— -

Director of the United States
Patent and Trademark Office

SOS LAB Co.. Lid. (KOREA, REPUBLIC OF LIMITED LIABILITY
COMPANY)

B-101. 123, Cheomdangwagi-ro, Buk-gu

Gwangju, REPUBLIC OF KOREA 61005

CLASS 9: Range sensor for measuring distance, measuring speed. measur
measunng chimate, det
LIDAR sensor for m
LIDAR sensor for navigational purposes for drones; Optical measurement apparaius

2 position,

ing ohjects, snd detecting walkers, not for medical use:

asuring distance: optical sensors; motion detecting sensors;

based on LIDAR sensor, namely, distance, speed, dircction, position, height, motion,
ture, chimate. and obstacle sensor; Measuring instruments based on LIDAR

namely. distance, speed, direction, position, height, motion, 1emperature,
climate, and obstac aser sensor: LIDAR
motion and object for robots; object nlumuu semsors, namely.

le sensor; laser measuring systems, nan

sensor for detecting

proximity sensors; LIDAR sensor for measuring speed; LIDAR sensor for measuring
position; LIDAR sensor for detecting motion and object for self-driving; LIDAR sensor
for precision measuring apparatus, LIDAR sensor for precision measuring apparatus for
ion, position, beight

vehicles: Measuring sensors for measuring distance, speed, dire
re, chemicad substanc
lectric sensors and motion sensors; Radar systems, namely, rudar apparatus

, and climate, not for medical use; Hybnd sensors,

and detectors: Telemetric apparatus and  instruments, namely, telemeters: radar
detectors; Solid-state LIDAR sensor: Hybrid LIDAR sensor combined with a motor-
method LIDAR and a fixed type LIDAR device; Downloadable software enabling the
operation of LIDAR sensor: Recorded software enabling the operation of LIDAR
Downloadsble software

e controlling operation of u self-driving vehicle:
Recorded software for controlling operation of a self-driving vehicle; Downloadable
software for controlling operation of  sclf-driving vehicle based on three-dimensional
point cloud: Recorded software for controlling operation of a self-driving vehicle based
on three-dimensional point cloud

FIRST USE 10-8-2019; IN COMMERCE [-7-2020

TEa

~
CERTIFICATE OF TRADEWARK REGISTRATION]

B2H%$6393529%

REGISTRATION NUVBER!

0S
-

HEHHRA B ERAB LI HRACEHBOEY

LIST OF GOODS AND SERVICES

B O9H BBtV — BREMNETLZEAHOEBRHRCER
i//f'F"’ &
Z DRF SR

#MZ (LIDAR) tx4—, £t —

PR A ARRBE, 61005, Y9>Ya, 72—%, ¥z
e TRADEMARK. RIGHT ATy PF—u, 128, E==1071

EE - A KRRE
IAA—TAR 77 A= N3
\/ v F

REGF HM2020-058561
APFLICATION NUVBER

S FH A Sfe 25 5 H 1 1 E maynan
wixe Sde 3F S5 H 258 ay2s22
REGISTRAT 10N OATE

oM, BRI L0 ZEEL, K%

i
THIS IS TO CEATIFY THAT THE TRADEWARK 1S REGI QTE?ED N THE

Y &) A )
TER OF TP‘ JWLN PﬂEHY OFFICE

o4 3F S5A258 NS

%ﬂ&ﬁkﬂ

A K E

COWNISSIONER. MPEN PATENT OFFICE

run
(O
wwn

dESES

CERTIFICATE OF TRADEMARK REGISTRATION
LR | 40-1652670 &

wEe ‘4 40-2019-0160673 &
LT 20194 109 229
] 2020 108 15%

HEND Curer of v Tinderart ngre

FAUNA 2200 A0(200111-7+2*+")
FFAAA BT YTA2(2 123, ¥ F 101228
. BuuELs)

R ELEE ; O ;
-
L=3
b =

ook
He|dME 252

Flol BYE "HEY. O Gt BRSSO SEEASS SYYLICH
This is to certify that, in accordance with the Trad k Act, a trademark
has been registered at the Korean Intellectual Property Office.

1 QRALE BR7e
20204 109 159 SRAYE HARNR
385
COMMISSIONER,

- { %‘ KOREAN INTELLECTUAL PROPERTY O

£5
73 % ar‘
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SOSLAB

Certificates of 1ISO 9001/140001

CERTIFICATE OF APPROVAL

SOSLAB

Head Office: B- 101, 123, Cheomdangwagi-ro, Buk-gu, Gwangiu, Republic of Korea
ace of Business: 204, 42, Changeop ro, Sujeang-gu, Seongnam-si, Gyeomari-do, Republic of Korea

Karea Industry Certification Register cercifies
that the Quality Management System of the above supplier has been
assessed and found to he in accordance with the requirements of che

quality standard and the scope of supply detailed below,

ISO 9001:2015 / KS Q ISO 9001:2015

Scope

Precision circuit and electronic components,
circuit design and fabrication

Certification No.: KICR-Q-608
Issue Date : 2022. 01. 13.
Initial Certification Date @ 2021. 04. 23.
Validity : 2021. 04. 23. ~ 2024. 04. 22.

Y d L
" X3
e Presiden
/A — :
Z3?) ) Korea IndustryCertification Register

44p-TC-5
5-GA, BYG HIGHD!IY, '31, Gasan digital 1-ro, Geuncheon-gu, Secul, Repuplic ol %orea
TEL gP-B56-1148 FAX 02-5653-8351 WWW.KICR.CO.KR

i ki i ateseail R i

B SR iliss I Gaseia sl

CERTIFICATE OF APPROVAL

SOSLAB

Tcad Office: B 101, 123, Cheomdangwagi-ro, Buk-gu, Gwangiju, Republic of Korea

204, 42, Ch ro, Sujeong-gu, Seongnam-—si, Gyearnsati-do, Republic of Korea

Korea Industry Certification Register certifies

that the Environmental Management System of the above supplier has been

assessed and found to be in accordance with the requirements of the
quality standard and the scope of supply detailed helow.

ISO 14001:2015 / KS I ISO 14001:2015

Scope

Precision circuit and electronic components,
circuit design and fabrication

Certification No.: KICR-E-309
|ssue Date : 2022. 01. 13.
Initial Certification Date : 2021, 04, 23,
Validity : 2021. 04. 23. ~ 2024.04.22

5 A5

President

7 e :
W% Korea IndustryCertification Register

eG4, BYC -IlG-iCITl";“.}—aC , Gasar digizal 1-ro. Geumcheongu, Seoul. Fap.b lc ¢! Korea
TEL 02-55-4145 FAX (2 8353 B9S1 WWW.KICR.CO.KR

SN s kinion AN i Kt Wi o Grven M iS5t oA ok NS
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S
SOSLAB IP Certificates of US Patents (1/2) L

| US_10,557,924_LIDAR DEVICE(VCSELMETA) | US_10,578,721_LIDAR DEVICE | US_10,591,598_LIDAR DEVICE

FENWICK & WEST LLP FENWICK & WEST LLP
FENWICK

SILICON VALLEY CENTER  BU1 CALFORNIA STREET MOUNTAIN VIEW, CA 55041
TEL 650.983.8Lc0  FAX 660.038.5200 WWW.FENWICK.COM

Tebruary 26, 2020
(UM AN ~ ENAL D W RFEVA CI

[
FeRINER L] DisL +1 £

Attomey-Client Privileged
Via Tedlx

TPS Tntellectual Property Law Firm 00093 |
(Seocho-dong) 5th Fl., 14, Banpo-daero 23-gil TL
Seocho-gu, Seoul 06636

South Korea { LA

Re: Now ULS Palenl Number: 10,557,924

Date Tssued: February 11, 2020
Application Number: 16/3€2,298

Title: Lidar Device
Inventors: Jun IMwan Jang, et al.
Fenwick Rell: 35106-42214/U8

Cliznt Rel’: OPP15-031-US-CA2
Dear SirfMadam:
Attached for your files and safckeeping the original grunt of U.S. Palent 10,557,924,
Mainlenance of Paten
Tos keep this patent in force for its full parent term, you must pay maintenances fees al 3.5, 7.5,
and | 1S years fram the issue date. Ta avoid a surcharge, tae maintenance fees for this patent

must be paid by the following dates: August 11, 2023, August 11, 2027, and August 11, 2031
These deadlines can be extended for six moaths with payiment ol a surcharge.

We are not responsible for monitoring or hundling maintenance fee payment. Hence, we will not
remind you of these deaillines.

Patent Marking

You should give notice o the public of this patent by marking prisducts that include the puented
subject nuacter with the word “patent’” or the abbreviation “put.”, lugether with the cumber of this
patent, or by including the word “patent” or the abbreviation “pat.”, sogether with an address nf a
posting on the Internet {such as a web page) that associates this patent with the patert number.
The address of the posting must be acsessible to the public without charge. This o
preserves vour rights 1o calleet all possible damages for any infringement from the date of the
natice,

cation

SILICON VALLEY CENTER  BU1 CALFORNIA STREET MOUNTAIN VIEW, CA 55041
TEL 650.983.8Lc0  FAX 660.038.5200 WWW.FENWICK.COM

Tebruary 26, 2020
DOHAINARN ~ ENAL DA-HEFEN

FeRINER I DisL +1 £

Attomey-Client Privileged
Via Tedlx

TPS Tntellectual Property Law Firm 00093 |
(Seocho-dong) 5th FL, 14, Banpo-dacro 2 ==
Seocho-gu, Seoul 06636

South Korea l AV

Re: Now ULS Palenl Number: 10,557,924

Date Tssued: February 11, 2020
Application Number: 16/

Title: Lidar Device
Inventors: Jun IMwan Jang, et al.
Fenwick Rel: 35106-42214/U8
Client Ref.: OPP158-051-US-CA2

Dear Sir‘Madam:

Attached for your files and safckeeping the original grunt of U.S. Palent 10,557,924,
Munnlenance of Patent

T'es keep this patent in force for its full patent erm, you must pay mainienance
and | 1S years fram the issue date. Ta avoid a surcharge, tae maintenance fees for this patent

must be paid by the following dates: August 11, 2023, August 11, 2027, and August 11, 2031
These deadlines can be extended for six moaths with payiment ol a surcharge.

We are not responsible for monitoring or hundling maintenance fee payment. Hence, we will not
remind you of these deaillines.

Patent Marking

You should give notice o the public of this patent by marking prisducts that include the puented
subject nuacter with the word “patent’” or the abbreviation “put.”, lugether with the cumber of this
patent, or by including the word “patent” or the abbreviation "p: ogether with an address nf 4
persting on Lhe Internet {such as a web page) that associates this pa ert numher.
The address of the posting must be acsessible to the public without charge. This ol

preserves vour rights 1o calleet all possible damages for any infringement from the date of the
natice,

ication

DOHYLN AHN
PARTNER
EMATLDAINGFENWICK COM | DIRECT DIAL: 1| 650.333-7291

August 17, 2020

IPS Intelleciual Property Law Firm i
(Seocho-dong) 5th k1., 14, Banpo-daero 23-pil 1 2020 .08, 25
Seacho-gu, Seoul 06656 I
South Korea i _IPS Inteliectual

| Propertv Law Firm

RE: New 1S, Patent Number: 10,591
Date Issucd: March
Application Number: 167140
litle
Inventors:
Fenwick Ref.:
Your Ref.

Dear Sir‘Madam:
We are sending you the criginal grant of U.S. Patent 10,591,598 for your file and safckeeping,

Maintenance of I'atent

To keep this pateat in force for its full patent term. you must pay maintenance fees at 3.
and 1.3 years from the issue date.

Patent Marking

You shauld give notice to the public of this patent by marking products that include the patented
subject matter with the word “patent” or the abbreviation “pat.”, together with the number of this
patent, or by including the word “patent”™ or the abbreviation “pat.”, together with an address of a
posting on the Intemet (such as a weh page) that associates this patent with the patent number,
The address af the posting must be accessible to the public without charge. This notification
preserves your rights 1o collect all pussible damages for any infringement from the date of the
netice.

Reissue of Patent

You may broaden the claims of this patent within two years of the issue date by filing a reissue
application. We suggest that you review the scope of the claims in advance of the twa year
deadline if’ you are interested in pursuing this aption, If you would like vur assistance in this
review, kindly let us know in advance so that we can evaluate. provide our recammendation.
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IP Certificates of US Patents (1/2)

B US_10,705,190_LIDAR DEVICE B US_10,613,224_LIDAR DEVICE B US_10,928,517_US_APPARATUS AND

FENWICK

FENWICK

METHOD FOR DETECTING OBSTACLE

oz United States Patent

(o) Patent No.:  US 10,928,517 B2

US010928517B2

Jeong et al. (45) Date of Patent: Feb. 23, 2021
DOHYUN AHN DOLYUN AHN (54 APPARATUS AND METHOD FOR GOIS 74913 (2013.01); GOIS [7/80¢
PARTNER = PARTNER DETECTING OBSTACLE (2020.01): GIS 1793 (2013.01)
EMAILDARKGEFNRICK COM | DIRECT DIAL: 1 630-335-7291 | e \ EMAILDARNGZFAWICK CoM | DIRECT DIAL: 11 650-335-7291 (58] Fleld of Classification Search
A I SEIVED _m? — (71) Applicant; SOS Lab co., 1.td, Gwangia (KR) one
August 17. 2020 E HTHARN IKS August 17,2020 cCEIVED See application file for complete search history.
; ) | 2 X - W[T:-..’ T N (72) Inventors: Ji Seang Jeong, Gwangju (KR); Jun .
IPS Intelleetual Peoperty Law Firm 2028 .09. 25 IPS Intellectual Peoperty Law Firm 148, AN Hwan Jang. Seoul (KR): Dang Kyu (56) References Cited
(Seocho-dang) Sth FL., 14, Banpo-daero 23-gil S {Seucho-dong) 5th TL. 14, Banpo-daero 23-gil 220 .08, 25 Kim, Jinju-si (KR) U.S. PATENT DOCUMSNTS
Sencha-gu, Seoul 06656 i IPS inte Seocha-gu. Seoul 06656 L ’
Skl i #nm.llectual South Korca (73] Assignes: SOS LAB €O LTD, Guangju (KR) BSIEHE A 4 G190 Tommaso .. GOIS 1766
i Propertv Law Firm t _IPS Intellectual
B i Propenv Law Fi (*) Notic:  Sabject to any disclaimer. the torm of this 4003 A+ 19T Zindlr
. 3 fot Irm patent is extended or adjusted under 35
RE: 10,7 RE: New LS, Fatent Number: 0.6 US.C. 154(b) by 511 days. ATHIA6S A % 11988 Domachi oo
Iuly Date Issued: Apri . '
162 Application Number: 164 (21)  Appl. No.: 15/346.466 (Continued)
Lidur Device Title: i 221 Fiked: Nov, 8, 2016 FOREIGN PATENT DOCUMENTS
Inventors: Jun Hwan Jang. el al. Inventors: Scong Jeong, ctal. X
Tenwick Ref.; 35106-43079/US Fenwick Ref.: 35106-43899/LS (65 Prior Publication Data S VHSOII ALY S0 GOIR T
; N = . 7 X i " 2000009422 A 172000
Your Ref.: OPPIR-051-US-CA Yeur Ref.: OPPL8-044-US-CAL US 20180120434 A1 May 3, 2018 (Cominued)
Sir/M : . ) Primary Examiner — Hovhannes Baghdasarvan
Dear Sir/Madam » G0 Forcign Application Priority Datu (74) Attorner. Agent, or Firm — Novick, Kim & Lee,
Dear Sir/Madam: Oct. 27, 2016 (KR 0.2016.0140893  PLLC; Joe Youn Kim
We are sending you the criginal grant of U.S. Patent 10,705,190 for your file and salekeeping, t. 27, 2016 TKR) .oinnnnninnens I 16-0 L4053 . i
N We are sending you the original grant of U.S. Patent 10,613,224 [or your [ile und sufekeeping. (51) lat. CL (57) ABSTRACT
Maintenance of Patent GOIS 1759 (2020.01) Provided ore an apparatus and o method for detecting an
Maintenance of Patent GOIS 1708 (2006.01) obstcle, The apparatus includes o light-emitting unil ¢on-
To keep this patent ir: forve for its full patent term, you must pay maintenance fees ar 3.5, 7.5, GOIS 48T {2006.01) figwed wo-cmit s planc beam by converiing s Jewce beam ik
and 11.5 years from the issue date. "I'o keep this patent in foree for its full patent term, you must pay maintenance fees at 3.5, 7.5, GOIS 7497 (2006.01) the plane beam having o rectangulor shape; o light reception
¥ ¥ PR R PR e unit configured 1o receive the laser beam which is emined
and 11.5 years from the issue date. GRIS 748 (2006.01) it and reflested from the obstacle:
Putent Markin GOIS T4 (2020.01) i Imll :: U .nml n.slm'::
Patent Marking GOIS 170854 (2020.01) obstacle by ..s...,fiﬂ“ﬂ:r ::‘a'::‘::i:»d ):.“gc“;.;m
You should give notice to the public of this patent by marking products that include the patented =0 > A v 7 2 5 GO 179 (202001) receplion unit. Thus, an obstacle is detecied by wsing the
suhject matter with the word “patent” or the abbreviation “pat.”. together with the number of this Yuu should give notice Lo the public of this patent by marking products that include the patented 2 US - . plane beum having  rectangular shape, o that the measure-
CRC . GOIS 1708 (2013.01): GOIS 74808 ! P, ’
ment range may be eolarged upwardly and downwardly,

patent, or by including the word “patent” or the abbreviation “pal.”. together with an address of a
pusting un the Internet (such as a web page) that assvciates this patent with the patent number.
The uddress of the posting must be accessible to the public withaut charge. This notification
preserves your rights to collect all possible damages for any infringement from the date of the
natice.

Reissue of Patent

You may broaden the claims of this patent within two vears of the issue dute by filing a reissuc
application. We s t that you review the scope of the claims in sdvance of the two vear
deadline if you are interested in pursuing this option. [ vou would like our assistance in this
review, kindly let us know in advance so that we can evaluate, provide our recommendation.

suhject matter with the word “patent” or the abbreviation “pal.”, logether with the number of this
patent, or by including the word “patent” or the ahbreviation “pat.”, together with an address of'a
posting on the Internet (such as a web page) that associates this patent with the patent number,
The address of the pasting must be accessible to the public without charge. This netilication
preserves your rights to collect all possible damuyes for any infringement from the date of the
notice.

Reissue ol Patent

You may broaden the claims of this patent within twe years of the issue date by ling a reissue
upplication. We suggest that you review the scope of the claims in advance of the twe year
deadling if you ure interested in pursuing this option. If you would like our assistance in this

(201301, GOIS 74814 (2013.01): GOIS
TAKIE (2013.00). GOIS 7497 (201301);

4 Claims, 10 Drawing Sheets
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Appendix. C

Business of SMART POLE
(LiDAR + Solar Street Light)
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Projects: SOLASEADO | SMART CITY PROJECT by Government (22'~ 24"
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2020 SOSLAB PROFILE

SOSLAB Projects: Smart Pole | w/ LiDAR & 3D Perception & Data Hub
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Smart Pole
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'\\‘ 3D LiDAR Edge Device !
K (Perception Module)/

Cloud

» LiDAR Sensor (solid-state)
| Field of View [degree] : 120 x 45 (H x V) | Detection range [m] : 50
| Detection area [m] : 31 x 7.5 (HX[&0[: 11m, A& &0[: 2m 7|&

 Edge Device
| Hardware : Jetson Xavier NX (Ubuntu18.04)
| Interface : Ethernet

 Perception Module
| Tracking ID : Up to 00 objects
| Object Type : car, bus, truck, pedestrian, others
| Position [m] : cx, cy, cz | Size [m] : length, width, height
| Heading [degree] : yaw angle | Velocity [km/h] : relative velocity
| Response Time [ms] : Up to 30
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