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| Location Based Payment
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© Skymeter Corp 2002-2008

Technology Business Systems

Accuracy Policies In-vehicle devices
Reliability Congestion Middle Offices
Evidentiary Emissions Map offices
Liability Critical Funding Back Offices
Nav vs Payment

y Road use Enforcement

Non-line of-sight
Multipath
Map-matching

Parking
Insurance

Network Tolling
Operators

Multipath Mitigation
Goldilock Dilemma

How to
remove
capital costs

Reward Systems
Market pricing

Same trip / Hot Streets
Same charge

~, SKYMETER

cation Based Payment
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Accuracy
Reliability
Evidentiary
Liability Critical

Nav vs Payment

Non-line of-sight
Multipath

Map-matching

Multipath Mitigation
Goldilock Dilemma

Same trip /
Same charge
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Technology

Accuracy
Reliability
Evidentiary
Liability Critical

Nav vs Payment

Non-line of-sight
Multipath

Map-matching

Multipath Mitigation
Goldilock Dilemma

Same trip /
Same charge
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Technology

Accuracy
Reliability
Evidentiary
Liability Critical

Nav vs Payment

Non-line of-sight
Multipath

Map-matching

Multipath Mitigation
Goldilock Dilemma

Same trip /
Same charge
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Technology

Accuracy
Reliability
Evidentiary
Liability Critical

Nav vs Payment

Non-line of-sight
Multipath

Map-matching

Multipath Mitigation
Goldilock Dilemma

Same trip /
Same charge
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low multipath high multipath non-line-of sight
multipath

marksman amateur eccentric
marksman
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Technology

Accuracy
Reliability
Evidentiary
Liability Critical

Nav vs Payment

Non-line of-sight
Multipath

Map-matching

%
Multipath Mitigation
Goldilock Dilemma /
Same trip / "

Same charge

n
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Technology High-sensitivity

receivers
Accuracy
iabili Receiver nom .
Reliability ECEIVEr aulonOmOUS  coe  gigna) error
Evidentiary multipath mitigation Road
Liability Critical _
Integrity

Evidentiary measure

Nav vs Payment characterization

Non-line of-sight
Multipath
Map-matching

Trip distance  same-trip,

assurance Same-distance Sanal error

Pre-set pricemaps

| - Financial error Sametip remove ambiguities
Multipath Mitigation mitigation  samecharge  Of human
Goldilock Dilemma geography

Same trip /

Same charge Privacy shield
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Skymeter blue
GPS Red

, &3 2
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Skymeter works “Liability Critical” Skymeter - Blue
In urban canyon
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Technology

Accuracy
Reliability
Evidentiary
Liability Critical

Nav vs Payment

Non-line of-sight
Multipath

Map-matching

Multipath Mitigation
Goldilock Dilemma

Same trip /
Same charge

Telecommunication and data-

THIN Model
(Raw data to
Datacenter)

THICK Model

(Send maps
to vehicle)

center computation expense $$

v

Map and device maintenance expense $$

© Skymeter Corp 2002-2008
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4 %

Health message coded

Broken on removal .
Into every data upload

Jam detection Health message when

DSRC pinged
Shield detection Red light means
serious compromise
Continuity test Amber light means
(after tunnel repair) minor compromise
Connectivity test Green light means

(after garage repair) no compromise
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Business

Policies
Congestion
Emissions
Funding

Road use
Parking
Insurance

Reward Systems
Market pricing

Hot Streets
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Singapore (1998)
London (2003)
Germany (2005)
Stockholm (2006)
Dubai (2007)

“A sensible congestion pricing
plan is the single greatest
step we can take to protect
our environment and improve

our quality of life.”

San Francisco Mayor Gavin Newsom,
Inaugural Address, Jan 8, 2008

“The country will seize up and
the economy will suffer as will
the environment [so we are]

iIntroducing road pricing.”
Netherlands Transport Minister
Sept 17, 2007
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Business

Policies
Congestion
Emissions
Funding

Road use
Parking
Insurance

Reward Systems
Market pricing
Hot Streets

© Skymeter Corp 2002-2008

Free

Variable pricing ~ Parking Courier IF_):‘)glgarltaym
Distance Pricing Stopping
Cordon Pricing fees
Free transit
HOT
Congestion / streets
charge
Opt-in J Pay
Reward markefn\g‘ Parking

program

1

Road IljeSIiQential Super-operable )
Tolling ™arking 4-,—\
| Insurance
Reward Ticket-free, Mileage
program escalating Behaviour
Roadway

rates parking Black-box
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Systems

In-vehicle devices
Middle Offices
Map offices

Back Offices

Enforcement

Network Tolling
Operators

How to
remove
capital costs
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Onboard Sensor
Telco
Pricemaps
Offboard Metering
Private Data Feed

~ Vehicle ©
. Use Metering

Set
Pricing
Rules

Enforce
Collection

Enforcement
(Cameras)

Guest-pass
(Self-Pay)
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I 9 &

2 X X X X X X X X LRI

No vehicle Identification Information wireless
Privacy shielded payment metering and related value-added services to motorists
. .. . . metering
Road Use Metering Subscription and Marketing Servic es layer
Location-based usage billing data feeds for road-use, parking, insurance
No Vehicle Location Information wireline
Network Tolling Parking Services Insurance Payment
Payment Operators Payment Operators Service Services
(including billing data exchange) (including billing data exchange) Operators
State 1 County 1 Town 1
Provincial 2 Region 2 City 2 Infrastructure
Nation 3 Municipal 3 Municipal 3 providers
Road Road Parking
Authority Authority Authority
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Road Use
Metering Services

Location-based Network Tolling Parking Insurance
road-use data IocNagon Payment Services Ea%/rg_enttjerv(;ces Premium
feeds for road- ot (including billing data (including billing data Serflass
. ata exchange) exchange)
use, parking,
insurance for State 1 County 1 Town 1 All Day Car PAYD 1
Payment Service . _ City 2 Downt PAYD 2
Operators. /Provmmal 2 Region 2 ity owntown
Aggregate/ Nation 3 Municipal 3 Municipal 3 Central Car PAYD 3
d|sgggre%atte Road Road Parking Park Auto
road-use data . : . :
. . Authorit operations Insurance
Privacy shielded Authority Authority y p

payment metering

and related. value- No 1 I “ I
added serwcesﬂ 6 é 6

!

]

for motorists.

Separating metering services from payment services does four important
things: reduces costs, more easily admits value added services (due to
data aggregation/diss-aggregation), increases local competition

(including micro-competition for novel services) and provides a privacy
barrier.
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Metering system

Vehicle uses In-vehicle Anonymous User-fees Network Tolling Sves Motorists
rogd, parking, sensor location disaggregated Parking Payment Svcs receive
insurapce records translated to to Payment bill or
a& location usage fee Svec Providers  nsurance Premium Sves RO 1B aloIi[e

Metering Services can be provided using a network of
In-car meters whose wireless data is anonymously
translated to a billing feed, disaggregated to individual
payment operators and apportioned accordingly to
Individual infrastructure provider via a rules database
(pricemap).
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ngine Office
Sensor fusion | Apply to
+ processor = _ pricemap as Transmit \
High- RAMM, SEM |, Agnostic prearran caw )
sensitivity transmit to for F coded /
GPS . "’ lanonymous ol
receiver nght Road, | middle tier ning
Accurate Correct data
Distance Charge
|
I
. Skymeter: . — Billing Authority:
Location, No ID ID, No location
RAMM FEM SOA
Receiver Autonomous Financial Error Service Oriented
Multipath Mitigation Mitigation Architecture
SEM

Spatial Error Mitigation
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March 2010

Vehicle Device No.: 3BHH234J689FHNVNKD9D75NWDF67FSGNOS8F$FL92-GK

Ontario Highways - L1 146.19 km $0.132 $19.30
Ontario Highways - L2 483.32 km $0.074 $35.77
Toronto - L1 116.40 km $0.22 $25.61
Toronto - L2 228.23 km $0.085 $19.40
Mississauga - L3 98.72 km $0.02 $1.98
GreenP 3153 mins multiple $157.65
IMPARK 486 mins multiple $36.45
CITY PARK 244 mins multiple $18.30

© Skymeter Corp 2002-2008
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OoBU

Gather
gapless
data at
vehicle

I Rating

I Engine

Process for
accuracy,
evidentiary
assurance

time, pla ".

Accurate
Location

ITransmit to
lanonymous
I middle tier

|
Skymeter:

Location, No ID

Turn location
information
into Parking
charge

using parkin

pricemap

Correct
Charge

Back
Office

raw,
coded |
billing
data

Transmit k

-— Billing Authority:

ID, No location
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OoBU

Gather
gapless
data at
vehicle

Process for
accuracy,
evidentiary
assurance,
time, place,
distance,
speed, and
accelerati

Right Road,
Accurate
Distance

Rating
Engine

I Transmit to
Janonymous
I middle tier

1
Skymeter:

Turn location
information
into scalable

premiumaiay
using
pricemap

Correct
premium

Back
Office

Transmit
raw,
coded
premium
data

— Billing Authority:

Location, No ID

ID, No location
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Systems

In-vehicle devices
Middle Offices
Map offices

Back Offices

Enforcement

Network Tolling
Operators

How to
remove
capital costs

Skymeter's newly-developed
llability-critical GPS
subscription-feed can provide
reliable , infrastructure-free
billing feeds to Network Tolling
Operators in any roadway
environment for a few
dollars a month.
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