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To See the Unseen

SIMUARIF INDEX
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2. Application

- Healthcare
Industrial Safety
Smart Places

Automotive
Others

3. Our Radar Product
- 4D Imaging Radar
: RETINA-4F
: RETINA-4ST (RETINA-4SN)
- IRIS ¢/t
- RM68-03/51

Smart Radar System Inc.
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To See the Unseen

Robotics

Weapon Detection
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SMART RADAR SYSTEM

To See the Unseen
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To See the Unseen

POWERFUL PLAYER in AUTOMOTIVE INDUSTRY

_ V 10 effective people in automotive industry
Ve

0.1°
Sweet Spot 0
Scalable up .

= To 2x downsizing METAWAVE Mary Barra Chairman and CEO, General Motors
-% Richard Chung Executive Product Program
> - °
Q Resolution up to 0.25 Manager, Toyota Boshoku
o with post-processing _
= Robyn Denholm Chair, Tesla
= I -~
= 7 S Alex Guberman Host, E For Electric
L 7 RETINA s .
M/ Low-cost CMOS single chip ', Paul Kim CEO, Smart Radar System
.g I Good_form factor and \_Neight.' 1 LinkedIn,
=R ' Requires interference immunity !
o \\ development / 2D cUSU
] N
. AN Israel
c_; S - Canada

1.0° 8y VS arbe
] SMART RADAR _

.~ SYSTEM . :
k/ SYSTE Antenna can be made M MAGNA Scaling-down the antenna array for better
closer due to PMCW form factor would lead to degraded resolution

Commercialization (cost, size, weight, and power)

Source: Radar and Wireless Technologies for Automotive, Yole Developpement 2019
*RETINA (Radar Enabled True Imaging by Neural Analysis): 4D image radar developed by Smart Radar System, Inc. Smart Radar System Inc.



THINK DIFFERENT AND DIFFERENT RADAR SOLUTION

To See the Unseen
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READY FOR SMART CITY

To See the Unseen

Connected Life

mous Driving

)

Public Safety
B

FMTC (Future Mobility Technical Center)
Seoul National University

School zone

2 .o
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M| e

SEOUL NATIONAL UNIVERSITY Smart Radar System Inc.



4D IMAGING RADAR for AUTONOMOUS
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3D & 4D RADAR SOLUTION
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To See the Unseen

2. APPLICATION

- Healthcare

- Industrial Safety
- Smart Places

- Automotive
- Others



Improve Patients Safety and Health
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Movement
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DEMO Case with RM68 Series - Posture Detection
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o Location information plane to see the X-Y location of the target & object

9 Height information plane to track the object/target’s height information

e Camera GUI to see the test (External Camera & Viewer)
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VITAL SIGN DETECTION with RADAR 1 20 U G e
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FALL and POSTURE DETECTION
with 4D IMAGING RADAR

2020-04-03 20:40:10-3
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(L°1r° S Fall Detection and Bed Side Detection with 4D Imaging Radar
s Al z! GUI Screen with Deep Learning Algorithms
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RADAR SOLUTION for INUDSTIAL SAFETY

To See the Unseen
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RADAR SOLUTION - IRISc & IRISt
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RADAR SOLUTION for INUDSTIAL SAFETY

Construction /Agricultural

Using radar solution (IRISt) :
2 Radars on front and backside with the coverage of
180 ° Field of View

Before using radar solution :
Too many sensors with limited coverage

“K” Agricultural(JP)

- Proposal stage
Smart Radar System Inc.

“V” construction (US) “S” construction (JP)
- Mass production started - Under Discussion



RADAR for SMART CITY

Restroom Solution Home Solution Office Solution

@ - ..
R —
) S el - [ Y
| |y O =

o 2
AORE b G

People Detection People Counting People Tracking Fall Detection



APPLICATION : PUBLIC TOILET

XIoFE, st 5 &8 FA0M XX A XS H L Ct
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Fall Detection Counting People Tracking

RESTROOM

Toilet

Smart Restroom Solution

Smart Radar System Inc.



Application: V2C Infrastructure

To See the Unseen

Smart Radar System is already used in United States Intersections for V2C Infrastructure support

@ testing.u-1Stream x e

<« C ¥ © Notsecure | 10.9.0.5:5000/2fps=15&radar=1

i Apps % Bookmarks B8 DTn7 B noTraffic B8 ComputerVision G Google (8 Allegro @ AlisignalProce... B computer B internanitional @ cuDNNInstall...

[® vicheat Sheet [ www.4project...

UTC Time | Local Time | Objects | Total Delay
16:13:46 PM | 09:13:46 AM 1 0
Vehicles Counters
person car truck bus motorcycle | bicycle
ST ldU[s [d s [d s [d 1 ]s [d]u]s
0/]0[7]3]/]0/0]0/0]0O|0[O][O]O]O]OJO]O

Upload to S3 ‘

[[J Show Detections [ Ped [JInit track () Track [JLanes [_JStop line [JParking [ Trajectories (| Crop(det)

max DO N@

B oawnnaoavs

» | M Other bookmarks

Solution:
Radar-aided
camera
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Application: Last Mile Delivery

Last Mile Delivery is Essential to Smart City Ecosystem.

N\
SMART RADAR
Q. SYSTEM




VIRTURAL FENCE FOR SURVEILLANCE AREA
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2021-05-11 11:05:59
Radar status: Connectet d

Number of people: 1
Number of falls: 0
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RETINA-4ST
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RADAR for AUTONOMOUS

In-Cabin Solution

Fine motion detection by a radar can monitor breathing and heart rate to help determine whether the driver is awake, providing an
essential measure of safety as automated driving —and the tendency to nod off. Safety is also at issue if a baby becomes locked inside
a hot car; a radar sensor

In-Cabin Application Overview

Room Mirror

- 4
i;v [ R

Front Side Application

S~
-

R

« RM-68-##

- Vital Sign/Heart Rate/ People Count
- 60-64GHz

- Radar Module with embedded DSP

- Onboard patch antennas : 3Tx & 4Rx

Upper Side Application - CAN interface




RADAR for AUTONOMOUS

Autonomous Driving

mmWave radar can support ADAS (Advanced Driver Assistance System) with its highly precise sensing performance and the steady
development of automatic operation. Radar’s unique ability to see at night and through poor environmental conditions make mmWave a
key component of the vehicle’s overall sensing complex.

RETINA-4F
4D Image Radar

77-81GHz
Long/Short/Ultra Short
Azimuth FoV :10° & 90 °
Elevation FoV : 24 °
CAN-FD, 1G Ethernet
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To See the Unseen

3. Our Radar Product
- 4D Imaging Radar
: RETINA-4F
: RETINA-4ST
- IRIS ¢/t
- RM68-03/51



PRODUCT SPECIFICATIONS - RETINA-4ST

4D Imaging Radar

< RETINA -4ST >

RETINA-4NS
with WiFi
2021.Q4 &A| o’

Frequency Range

Frequency Bandwidth

- # of Target

Max Detection Range
Azimuth FoV

Elevation FoV

Update Rate
Output Data

To See the Unseen

77-81 GHz
Max 3.8 GHz

5 (People)

Person : 15.5m

90° (+ 45°)
90° (+ 40°)

10FPS (100msec)
UART

Smart Radar System Inc.



PRODUCT SPECIFICATIONS - RETINA-4F To See the Unseen
4D Imaging Radar

Lidar & CameraS CHME 5= Q=
A&83}El 4D Imaging Radar
Non-Uniform Antenna Array2 QtE{|L}
g4 g8

Up to 250m7tX| 2] 72| ZX]|

RETINA-4F (4D Imaging Radar)

. . Frequency Range 77-81GHz
XHH| ZHet CIX| " dzXE 7= HE :
Frequency Bandwidth Max. 4.00 GHz
(Long Range) (Short Ran
T ge) i
Max Detection Range Vehicle : 250m Vehicle : 100m (Ultra ShorF Range)
Human : 80m Human :15m

Human : 40m
*available by end of 2021 uma 0

Range Resolution 1.20m 1.20m 0.08m
Azimuth FoV 10° (£5°) 100° (£50°) 100° (£50°)
Elevation FoV 24° (£12°) 24° (£12°) 24° (£12°)

Max. Detection Velocity +252.00km/h +82.90km/h +4.20km/h
Update Rate 100ms 125ms 125ms
Output Data CAN-FD, 1G Ethernet (Automotive)

Smart Radar System Inc.



Frequency Range

IRISc-03A

PRODUCT SPECIFICATIONS - IRISc & IRISt

IRISt-03A

To See the Unseen

Frequency Bandwidth

# of Target

Max Detection Range

77-81 GHz 77-81 GHz
Max 3.95 GHz Max 3.95 GHz
20 20
Vehicle : 45m Vehicle : 10m
Human : 22m Human : 6m

Azimuth FoV

Vehicle: 120°@7 m, 30°@45m

Vehicle : 180° (+90°) @0.5~10m

Elevation FoV

Max Detection Velocity

Update Rate

Output Data

Human : 120°@ 3m, 40°@22m Human : 180°
30° (£ 15°) 30° (+ 15°)
+ 54.44km/h + 54.44km/h
10FPS (100msec) 10FPS (100msec)
CAN CAN

Smart Radar System Inc.



PRODUCT SPECIFICATIONS- RM68 Series (60-64GHz)

RM68-03 RM68-51

Frequency Range

60-64 GHz

60-64 GHz

Frequency Bandwidth

Max 4.00 GHz

Max 4.00 GHz

Max Detection Range

Vehicle : 60m
Human : 40m

Vehicle : 60m
Human : 40m

Vehicle: 90°@13 m, 20°@60m
Human : 90°@ 3m, 20°@40m

Vehicle: 90°@13 m, 20°@60m
Human : 90°@ 3m, 20°@40m

Azimuth Angle Resolution

18°

18°

Elevation FoV

45° (+ 22.5°)

45° (+ 22.5°)

Update Rate

10FPS (100msec)

10FPS (100msec)

Output Data

UART

UART
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