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Intellidrive’s Many UsesIntellidrive’s Many Uses

 Intellidrive will be deployed over several 

years and will ultimately provide many 

uses

 Active crash avoidance

 Passive safety information and driver warnings

 Convenience and guidance



The Major Functions of IntellidriveThe Major Functions of Intellidrive

 Connected vehicle systems provide four 
basic types of functions:
 Real-time local control

• Vehicle-to-vehicle and Vehicle-to-roadside control data

 Information to drivers 
• Location based situational information: signage, guidance, 

emergency alerts, etc

 Traffic Flow from Vehicles
• Probe data gathering from all vehicles on the road network

 Fee-based transactions
• Toll road payments, parking fees, entrance fees  



System ComponentsSystem Components

 Vehicle computation capability with on-

board sensing connectivity

 Driver Human Machine Interface

 Wireless connectivity

 GPS Positioning system 

 Road network map with geometric details
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Vehicle System ComplexityVehicle System Complexity

PCM

ABS

WCM

Powertrain Control

Anti-lock Brake Control

Electronic Stability Control

Electric Steering

Body Control (windows, seats, 

mirror, lights, anti-theft)

Traction control

Air Bag Control

Selt Belt Pre-tensioner

Navigation System

Rear Seat Entertainment

Instrument Cluster 

Climate control (HVAC)

Adaptive Cruise Control

Situational Awareness

Intellidrive Connectivity

BCM

BCM
DIAG

CAN

LIN

Typical Controlled Systems Cellular

DSRC

WiFi 

WiMAX

Bluetooth

Satellite

Wireless Connectivity

Typical Control Module Design Tradeoffs

Option take rates

Cross platform compatibility

Control latency requirements

Network bandwidth

Fault Isolation 

System Functions

Service Diagnostics

Manufacturing confirmation

Failure mode management

Power management

Network protocols

ñTo integrate or 

not integrateéò

Networks

CAN

SCP

LIN

MOST

Flexray



Challenges for OEMsChallenges for OEMs

 Vehicle-to-vehicle active safety systems 

require all vehicles to be similarly 

equipped to provide active system control

 Replacing 250 million vehicles at 10 

million at a time would take 25 years

 Non-cooperative systems and 

autonomous systems can be installed and 

be beneficial immediately



“Brought In” Personal Devices“Brought In” Personal Devices

 PDAs, Phones, Navigation 

devices are powerful and 

compact

 In the vehicle these devices

 Attach to power source

 Sit on instrument panel

 Contains display and buttons 

for DVI

 Bluetooth or cables provides 

connectivity

 The primary concern is the HMI

http://www.amazon.com/gp/product/images/B001FWZB3I/ref=dp_image_0?ie=UTF8&n=301185&s=wireless
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Safety Issues With Personal DevicesSafety Issues With Personal Devices

 Cell phones, navigation devices, PDAs can 
become safety hazards
 Driver takes eyes and mind off the road

 Hands off the steering wheel to set up device

 Many states and local jurisdictions are passing 
laws to limit or outlaw use of some of these 
devices or features
 Texting, phone calls, hands free, navigation devices

 State laws are not coordinated and widely inconsistent 

 OEMs are trying to accommodate these devices 
by providing suitable interfaces
 Hands-free, voice control, integrated HMI using wireless 

Bluetooth



Intellidrive DVI RequirementsIntellidrive DVI Requirements

 Driver Vehicle Interface (DVI) must be simple and 
intuitively obvious in what they do
 For example warnings and alerts should have audio or 

visual annunciation coupled with a single icon 
indicating source of warning indication

 Multiple, simultaneous warnings must have 
priority and display schemes to minimize driver 
confusion

 Critical information should be in forward-looking 
field of view

 Operation and control must be simple and easy to 
operate buttons
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ConnectivityConnectivity

DSRC

Network 

Operations

GIS Map data

DGPS corrections

Security Certificates

Probe data

Route guidance

Fee transactions

May Day

Alerts

Cellular 

Communication 

System

Sirus XM Satellite 

System

Government Transportation 

Operations Centers



 Different purposes

 DSRC ïreal-time crash avoidance and situational information 

sharing between vehicles and roadside equipment

 Cellular ïTwo way  3G IP access ïgeneral purpose ïprobe 

data collection

 Satellite ïUbiquitous reception of large volumes of data at 

low cost including DGPS correction data and security 

certificates

 Where a choice of technologies are available, the system 

can make a decision on which technology to use based on

 Application  in use

 Availability

 Bandwidth requirements

 Cost of use

Three Technologies NeededThree Technologies Needed
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Accurate Positioning RequiredAccurate Positioning Required

 Uncorrected GPS is only adequate for ñwhich roadò accuracy

 Intellidrive needs ñwhich laneò positioning accuracy

 Differential GPS provides accurate positioning ïmost of the 
time

 Differential error corrections are determined at fixed locations 
(RWIS sites) and broadcast to vehicles via satellite 

 This error correction is applied to the current measured location

 GPS has limited or no operation in urban canyons, tunnels and 
under tree canopies

 Can be augmented by ñdead reckoningò via on-board Lane 
Departure systems and wheel rotation sensors but loses accuracy
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Why the Map?Why the Map?

 An on-board road map provides a virtual awareness to the driver of the 
vehicle ós surroundings 

 Displays street signage in vehicles
 Overcomes limited visibility of signs caused by fowl weather 

 Provides the driver with situational awareness
 Speed warnings, curve ahead, one-way streets

 ñseeò signs around corners, over hills and around trucks

 Dynamic information provided to driver
 Time-of-day / Day-of-week information for dynamic speed limits, school zones, 

work zones, etc.

 Incident information describing the potential negative impact to vehicle 
movements 
 Messages from local Transportation Operations Centers (TOC)

 Incidents: bridge out, flooding, crashes, rock fall, etc.

 Used as warnings at the incident location and used for re-routing when in 
surrounding areas



MAP ContentsMAP Contents

 The onboard map is a digital representation of the roadway 
infrastructure with situational information

 Interconnecting links for navigation and routing

 Road geometry: lanes, merge lanes, lane widths 

 Movement restrictions: stop sign locations, one-way streets, 
right/left turn prohibitions, speed limits, etc.

 Location of variable speed limits, school zones, work zones, 
etc.

 Standard roadside signage (location and contents)

 Incident locations, type, time of occurrence, time to clear 

 Location of restricted visibility: heavy rain, fog, snow white 

outs, etc. 



Map Update and DeliveryMap Update and Delivery

 Map contents are owned and updated by local TOCs and 
sent to a broadcaster for delivery by satellite

 The map database is broadcast continuously to the entire 
country.

 Vehicle receivers select and store only section of map 
surrounding their vehicle location

 As vehicle progresses, new sections of map are added, 
over-writing older sections that are no longer needed

 Updated maps can also be distributed by any other wireless 
data channel available: cellular, DSRC, WiFi, etc.



All are Required for IntellidriveAll are Required for Intellidrive

Computation 

Capacity

Driver 

Interface

Wireless 

Connectivity

DGPS MAP

Local Control X X X X X

Information 

to driver
X X X X X

Vehicle traffic 

flow from 

vehicles

X n/a X X X

Transactional X X X X X



SummarySummary

 Equally important elements
 Either embedded or ñbrought inò devices will 

be used but both have challenges

 Driver interfaces must be simple to use and 
understand

 Multiple wireless technologies must be 
accessible for full system benefits

 Accurate mapping content and GPS 
positioning are mandatory system 
components


