TNL
Sensors
Converge

S

TNL Mobility Overview

Introduction and Service Overview

June 13, 2023

Redefining
solutions




* * Prov. (

Gem.

Leeuwarden
Prov. Noord Holland

Heerh ugowaard G\(\\

Zaanstad N

OOI’

S-VCNWN Velsen e‘e O\N S
H Haatrlgm ((\ \ % 6’3
eemstede 0
Noorawiik \? o“\(\ao Deventer
Wassenaar en S\ \‘e Zutphen
schendam/Voorburg peldoorn

Den Haag</\=

Rijswij %terme rtre rnhem
Rotterda oud agenlngen

Westland ii
elftPijnacker
ZWN Rhoony /2" Doaalocht RWS-VCNON Wolf
bv. Zuid-Holland Numegen

Bredas. < Tilburg

RWS-VCZN Helmond
Eindhoven i\(ﬁ

7'\( Venlo

i\( Roermond

* Sittard-Geleen

NL 71\47 Prov L|mburg

Roosendaal



FlowCube: the sensor

Provides:
Insight in the traveled path of all modes

Volume counts by mode, over time
Travel time, origin and destination in corridor

Anonymous, only text leaves the sensor
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Case: City of Groningen

20 FlowCubes
1.2 M passage / week




Complexity

Digital Twins has many Twins
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TNL Mobility

Research

Drones, Autonomous Vehicles

Traffic Modes
Transit, Waste, Delivery, School
bus, Snowplow, ParaTransit

Wet Modes

Vessels, locks, docks

Vehicles and Peds
All vehicle modes and VRU

Intersections
Layout and movement

Road Network

Assets, Curb - surface

______________________________________________________________

Country
Grid, interstate, down to the
outlet and charging stations

Industry
Assets

City
Housing, Commercial Real-
Estate, Water, Power, Sewer
(infrastructure)

v



Service was tested on 10 intersections
Results m SFMTA

Metric Before After Avg. Results

Connected Corridor PoC N‘-‘a' sses
: Red Light Delay 60.3 sec 16.2 sec @% reduc@
[Near Misses Count Near Misses Collision Points Inivia Near Misses Count
® ®

7,754 Travel Time 424.2 sec 358.2 sec 16% reduced

Approach on Green 62.1% 85.8% 24% increased

“ N et Average Speed 8.2 mph 9.9 mph @%increa@

. Approach on Red 27.3% 26.3% 1% reduced
; Vehicles i
ul CO, Emissions 2.79 tons 2.06 tons 26.1% redu@
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Data Refresh:  04/17/2021 13:59:46
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Dashboard Workshop 13 June 23
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Near misses heatmap Modality distribution Mean TTC (sec)

== Modality CAR-CAR 90%
== Modality CAR-PEDESTRIAN 7%
== Modality CAR-TRUCK 3%

StdDev TTC (sec)

0.395 i ® O Last3hous v Q@

Avg Time To Collision Min TTC (sec)

w= TTC (sec) rings atrium_3

== TTC (sec) rings.blazer_1 A 1 .48
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Entry zone 1 Entry zone 2

Max TTC (sec)

12.40 13110 1320 13:30 1350 14.00 1410 1420 1430 1440 15.00 15110 1520 m

Table

timestamp Intersection Modality TTCsec Object1 Object 2 Speed object 1 Speed object 2 Lat Lon Entryzone 1

rings.atrium_3 CAR-CAR 1.37 test405 test478
rings.blazer_1 CAR-CAR 148 fc1419 fc1415
rings.atrium_3 CAR-CAR 1.29 testd71 test489
rings.atrium_3 CAR-CAR 1.03 test489 test531
rings.blazer_1 CAR-CAR fc1510 fc1534
rings.atrium_3 CAR-CAR ¥ test462 test489
rings.blazer_1 CAR-CAR fc1586 fc1590
rings.blazer_1 CAR-PEDESTRIAN fc1656 fc1609

rings.atrium_3 CAR-CAR test768 test719
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