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What is LIDAR & differences to Video & Radar

“‘Light Det?Ct’O“ an.d Ranging Fast scan rate creates a 3D Point Cloud or digital traffic
uses near-infrared light pulses twin of an intersection or roadway, with accurate 3D
(lasers) to measure reflection time bounding boxes of multimodal road users.

& distances, to detect intersection
objects.

. . Above: 2D data directly from lidar (not a camera!
Ouster Rev8 rotating LIDAR sensors Below: 3D point cloud in native color

collect up to 10.4 million points per
second.
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Intersection LIDAR Sensor Types on the market

Fixed Angle View Sensor

Magnetic levitated rotational Sensor
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Quality of True Digital Twin vs Google Map Overlay
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City of Bellevue Blue City LIDAR Pilot Project

Install

Two OS-1sensors cover a 4-way intersection
13-15 ft height on existing traffic pole
Typical sensor tilt angle of 15° - 20°

Average 3 hour install
Compatibility with SCATS NEMA TS1 Cabinets

Pilot project 2024

- Access full safety analytics & actuation in one

complete system
Informed decisions based on real-time data

» Optimized for all changing traffic conditions and
weather (“Four Seasons Test”)

» Seeking accuracy improvements to existing video

detection system platforms
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How does rotating LIDAR Accuracy improve Safety?
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e

Whats ey

'‘CAMERA

Sees : R
| . ;; ; ::;;$f' . ”'fo ”i

I

Pedestiian::

R S g
Y oy A
. L LA (e
et T LS A N s u~\\‘_~
- )
—— Y ———— v

F cessssssas RRRRENS
gy .

pmt e s fesecsatsnsntnstansannssns
"'-‘-‘0\\'1‘!'.'--._....--7....-...----
S - A L . .
.--\-‘3}.,'-N"-l---'--'“------H-- “an

. I .« b ; .
e Al L -,v..‘.(/;.:.:' ¥

. FERA RN ARt h ° ® s et
sshE ek Shann e dane NN tes . .. 2., lll.-'..l-l...gu\..'.‘...'~r("..).'
L .o . oe . R T IR I I TR . - _
LI s s . Srdr e Neos's o e fe e
e R ) . ". .-OO . GORE0000RE snanep e e L E - "
E—_ ee PRecstocms "stvasnnanse
- . NIl . . .. T PRECSIIRN. TangaowTuS on e "'--o---o.-.-.--......,.
T
e Sb bk T L T S . H
....... - renee L R R duiidirboms) DT T I DY TY 10

when . SELTTEREE

AL LA L T T L L L "'-"---.o‘-‘.-ur
seen Sessenas L R R R L TS ¢
can’

A S, .

L L

ik o el R

l‘..x-. .

IVILNIAIANOD ANV AYV LIIHd0dd

@)

20T / “ONI'Y3LSNO



I

OUSTER

LIDAR Detection is the most effective
platform to achieve Vision Zero Safe System ;
Objectives >>> Passive Ped Detection

.....

Chandler installs LiDAR pedestrian detection
system at busy intersection

The system was installed after a Jewish resident raised concerns about pressing the
crosswalk button on the Sabbath
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Physical Al: 3D native LIDAR color breakthrough

[ VIEW NAVIGATION |

» & O

256 lasers provide 500’ of
multimodal advance
detection & classification

Detection, Counts, SPM, and
Analytics on Edge processing
or Cloud platform

System-level privacy (PIl)
features at the edge

Same Detection
performance in All-
weather & lighting. Same
accuracy at 2PM or 2AM

Rotating Lidar has a
Maintenance-Free
Sensor design
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Examples of
LIDAR sensor
placementat ¥
the intersection |
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Open APl ecosystem demonstration of LIDAR data collection by Drone

Source and video owner @Vanderbilt Vector Lab — Downtown Nashville, TN

12


https://www.linkedin.com/company/vanderbilt-vector-lab/?trk=feed-detail_main-feed-card_feed-actor-name

LiDAR Tool Set for Vision Zero Interventions *
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Traffic Actuation
Stop-bar detection & Classification of Cars, Trucks, Bikes, and Peds
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Pedestrian Dynamic

Traffic Actuation
walk time crosswalk clearance |nte rva al extension
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Built-in V2X
Connected Vehicle
Platform
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V2X Safety Messages

(BSM, PSM, SDSM, SAE J2735)

Quster, Inc. - Confidential & Proprietary
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= BlueCity

Accurate Data for V2X Safety Messages
(BSM, PSM, SDSM)

V2X in action: Video captured during Utah install

Deployment in Salt Lake City, Utah
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Lidar-enabled 3D detection, classification and
tracking will accelerate V2X communications.
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Ensure precise geolocation, speed and
trajectory of different types of VRUs.
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Detect near-miss events using
Post Encroachment Time (PET)

PET Definition

The time difference between:;

e A leading road user passing through a conflict point
e A following road user reaching that same point

The Lower the PET.:.

® The higher the risk
® The closer risk of a collision

Conflict Analysis

Near miss detection
PET estimation

===

0l

Situation at t4 Situation at ¢,

PET's <4 seconds are considered as unsafe
PET's <2 seconds are considered as

OUSTER
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Near Miss Detection — Vehicle vs. Bike

For every 300 near-misses = 29 minor injuries and 1 major injury or fatality*
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Near-Miss & Crosswalk Safety Improvement using LIDAR

0

Before Study

.; 518 mid- block crossings A
& 207 5s PET near-miss |nC|dents
oY 33 2s PET near- miss incidents
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Source: University of Tennessee
Chattanooga, TN Research — Urban Infomatics
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Pedestrians Outside of Crosswalks

7,500 pedestrians were killed by drivers in 2022

(The Governors Highway Safety Association)
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Red Light Violations

1,000 annual U.S. fatalities due to RLR incidents 100K+ injuries from RLR incidents in the U.S. in 2022
(IIHS) (IIHS)
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Highway Monitoring & Freeway Counts
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= BlueCity

Wrong-Way Driving Alerts
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