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Transportation 
Cisco Connected Roadways



Pushing intent based networking to the IoT edge
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Connecting 
“Things”

Typical Customer IoT Journey

Secure connectivity is the foundation for every IoT deployment

Data Driven Business 
Outcomes

• Cross-Domain Correlation & 
Actions

• Digital Twin

Remote Monitoring 
and Control 
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Journey to a Digital Network Architecture

We are here

Digital—ready 
infrastructure

Secure foundation
Programmability

Virtualization

Analytics and assurance
Everything as a sensor

Telemetry
Historical and real-time

Policy-based automation
Business policy

Translation
Segmentation

Machine 
learning and AI
Policy validation

Predictive
Self-healing

Intent-based networking
Constantly learning
Constantly adapting

Constantly protecting

Scaling (via cloud)
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From siloed systems 
(before Connected Roadways)
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terminal 
servers

Weather 
sensors

Weather
server

Traffic
server

Video
server

DMS
server

48

77

Radar

Loops

Unreliable 
connections to 
remote systems

Siloed 
application 

servers

Reliance 
on 

operator

Sign

What if you could unsilo data 
and information from devices 

and provide actionable 
intelligence in real time? 

Radar

Loops



C97-740822-00© 2018  Cisco and/or its affiliates. All rights reserved.   Cisco Confidential

To data integration at the edge
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Radar

Volume

Radar

Volume

Parstream DB

Acquire
Filter

Normalize
Run local logic

Aggregate

DSRC 
Vehicle as 
sensors
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Edge intelligence makes V2I actionable

• Using DSRC as an example,10 
packets are transmitted per 
second

• Cisco is agnostic to the type of 
V2I communications; we focus 
on unpacking critical information 
from DSRC (or future V2I 
technologies) at the network 
edge to make decisions
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Real world example
Edge Processing

Reduces data storage by 857% with 10% sampling

Flags interesting data upon receipt 

Requires 1/10th the data transmission

Applies context at edge all data is verified

Duplicate entries are removed

Zero latency in edge analytics results

car/d/lane lanes %m/s Bleed %m/s Dup SampleRt Alert% Gigabytes/day/mile Miles Total Terabytes/day Total Terabytes/year Petabytes/year
No Edge Processing
Pure/nobleed/nodup 66.00 8.00 0% 0% 0% 3% 109.49 100.00 10.95 3,996.24 4.00
10% Bleed/10% Dup 66.00 8.00 10% 10% 0% 3% 131.38 100.00 13.14 4,795.49 4.80
30% Bleed/20% Dup 66.00 8.00 30% 20% 0% 3% 164.23 100.00 16.42 5,994.36 5.99
50% Bleed/40% Dup 66.00 8.00 50% 30% 0% 3% 197.07 100.00 19.71 7,193.24 7.19

Edge Processing
Pure/nobleed/nodup 66.00 8.00 0% 0% 10% 3% 14.23 100.00 1.42 519.51 0.52
10% Bleed/10% Dup 66.00 8.00 1% 0% 10% 3% 15.33 100.00 1.53 559.47 0.56
30% Bleed/20% Dup 66.00 8.00 3% 0% 10% 3% 17.52 100.00 1.75 639.40 0.64
50% Bleed/40% Dup 66.00 8.00 5% 0% 10% 3% 19.71 100.00 1.97 719.32 0.72

Without Edge
All 19 TB/day will need to be de-dupped
All 19TB/day will need to be analyzed for 
location to validate GPS for context
All 19TB/day will need to be parsed for 
“important” information
Analytics will have to parse 19TB/day to 
develop baseline sampling
Extended latency for analytics results
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Emerging Use Cases 
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Pedestrian Detection Use Case

DSRC

A sensor mechanism
(LIDAR or Video) detects
a pedestrian in real time. 

Data Logic on EI
Data Logic @ Edge correlates pedestrian 
detection data with the signal phase data
of the traffic controller to determine if it is

a safe or unsafe crossing event.

Lidar

Traffic
Management Center

(DC/Cloud App)

Notifications on 
actions taken

IC 3K + EI

Warning Activation

Alert’s sent via V2X 
and/or street-side 
warning devices
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Traffic
Management Center

(DC/Cloud App)
Filtered DSRC 
messages and 
alerts to TMS

IC 3K + EI

Vehicle as a Sensor Use Case

DSRC

Data Logic on EI
Data Logic @ Edge identifies alert conditions from 
V2X messages and sends filtered/aggregated alert 

information and V2X data to TMC

V2X messages are received from Road 
Side Unit
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Traffic
Management Center

(DC/Cloud App)
Filtered data

To TMS

IC 3K + EI

Environmental Detection Use Case

DSRC sensing

Environmental sensing 

Data Logic on EI
Data Logic @ Edge identifies 

hazardous conditions
WATCH
FOR ICY

ROAD

SPEED
LIMIT

35

Environmental and roadway 
conditions are reported by 

a roadside point sensor or by a 
vehicle sensor reporting 
through a V2X message.

Alerts sent via roadside signage 
and/or V2X message to warn 

motorists

DSRC warning

Signage warning
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Wrong Way Driver Application
Traffic

Management Center
(DC/Cloud App)

WRONG
WAY

EI transmits the wrong way warning
via V2X to connected vehicles

and triggers DMS boards to change 
message to alert drivers in path

of wrong way driver

WARNING
WRONG  WAY DRIVER 

REPORTED

Radar or Lidar detects a vehicle 
traveling in the wrong direction

Notifications on 
actions taken 

DSRC

NTCIP

IC 3K + EI
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Questions?


