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Neomatix

- Start up company

- Vision based technology

- Bl — Alerts for fleet management

« Tire health

- Asset tracking
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Over View

Tire wear out and safety
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Tire Inflation

Fuel consumption (CO2 emissions)

Life time

Monitoring and managing systems
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Tire wear out and safety

National Highway xxxxx

Traffic Safety NHTSA

Acdministration www.nhtsa.gov

NHTSA (o012):
“Tire-Related Factors in the Pre-Crash Phase” eun-ta choi, ph.0
- The data was collected from 2005 until 2007 (3 years)

- 5,470 crashes analyses — represent 2,189,000 crashes

N=OMATiX

Visual Tire Intelligence



- Vehicles that experienced one or more:

Tire wear out and safety

Tire/wheel deficiency, blowout/flat tire ,other
degradation In the Pre-crash phase

Main result: ~9% of the total crashes “tire related
crashes”
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Tire wear out and safety
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Figure 2. Tire-related crash vehicles and vehicle body type
(Data Source: NMVCCS 2005-2007)
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- Tire damage

« Tire tread

« Tire inflation

Tire wear out and safety
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Tire wear out and safety

- Tire damage
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Tire wear out and safety

- Tire damage:

0
None 4.5%

One or more 31.6%

Prior tire damge

0% 10% 20% 30% 40% 50%

Percent tire-related
crash vehicles

Figure 3. Percentage of tire-related crash
vehicles by presence of prior tire damage

(Data Source: NMVCCS 2005-2007) N Eow ATiX
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Tire wear out and safety

Table 2 4: Deficiency rates — Roadside inspections of commercial vehicles during 2007-2008.

Wheels/ tyres defects
Austria 2164 13.6%
Belgium 866 14.6%
Bulgaria 335 29.9%
300/ f & 200/ Cyprus 214 16.8%
O O passenger CarS 0 Czech Republic 12224 20.6%
Germany 29511 16.6%
= - Denmark 13 57%
of commercial vehicles
Finland 368 6.4%
. France
have at least one tire that shows
Hungary 990 51%
~ - Ireland 545 15.9%
signs of ageing or other
g g g Lithuania 1353 17.5%
. S . . Luxembourg 193 17.6%
larities that th =
irreguiarites tnat Increases ne r1s
Netherlands 188 11.3%
- - Poland 15464 28.2%
of tire failure.
Romania 5503 42 9%
Sweden 4595 13.9%
Slovenia
Slovakia 404 23.3%
United Kingdom 19325 20%

“Study on some safety-related aspects of tire use”
(European commission Directorate-general for Mobility
and Transport, Dec 2014)
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- Tire damage

« Tire tread |

« Tire inflation

Tire wear out and safety
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« Tire tread

Tire wear out and safety
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Tire wear out and safety

- Tire tread depth:

Stopping Distance vs Tread Depth
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Tire wear out and safety

- Tire tread depth:
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Tire tread depth category
(1/32 of an inch)

0.0% 5.0% 10.0% 15.0% 200% 25.0% 30.0%

Percentage of tires of tire-related crash vehicles

Figure 5. Percentage of tires of tire-related crash vehicles m each category of tire tread depth

(Data Source: NMVCCS 2005-2007)
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Tire wear out and safety

CARS WITH POOR TYRES Lrengas
1997-2012

QR0914

'97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

Summer tyre inspections 1997-2012
- proportion of cars with faulty tyres (%)
- tread depth for a cars most worn tyre 0-2 mm ‘25 000

Figure 2.2: Summer tyre inspections in Finland 1997 — 2012 - Share of vehicles with very reduced

tread depth (<2 mm). .
n=w 1ATIX

“Study on some safety-related aspects of tire use” (European commission . _ :
Directorate-general for Mobility and Transport, Dec 2014) Visual Tire Intelligence



Tire wear out and safety

The curve gives a general indication of the link
between inflation pressure and tread life: it should
be implied that it applies equally to all types and
sizes of earthmover tyres. It clearly shows the
consequences of inappropriate pressure on tyre
performance

Reduction in Tyre Tread Life

Reduction in tyre tread life
due to underinflation or overinflation (%)

Underinflation | Overinflation
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- Tire damage

« Tire tread

« Tire inflation

Tire wear out and safety
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« Tire inflation

Tire wear out and safety
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Tire wear out and safety

y ve,
GOODSYEAR ST MICHELIN

fFfirestone

e COMPLETE AUTO CARE"

Gl

- Tires lose pressure daily. In cool weather, a tire will
typically lose one or two pounds of air per month. In warm
weather, tires lose even more air
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Tire wear out and safety

- Tire pressure:

25 + 9.6
v
= Underinflation 10-25 6.3
g 0-10 4.3
=
2 Correct inflation 0 3.4
= 0-10 5.4
£
> Overinflation 10-25 5.6
= 25+ 6.7
0 2 il 6 8 10
Percent tires

Figure 4. Percentage of tires of the tire-related crash vehicles in each category of tire inflation status
(underinflated, correctly inflated, and overinflated)
(Data Source: NMVCCS 2005-2007)

When tires are underinflated by 25% or more, tires are 3
times as likely to be cited as critical events in the

pre-crash phase
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Tire wear out and safety

“Stud)y on some safety-related aspects of tire use” (European commission Directorate-general for Mobility and Transport, Dec
2014
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Figure 2.4: Results for inflation pressure (IP) of the 2011 Pan-European Bridgestone tyre safety
awareness campaign.

20% of passenger cars have one or more tire with a reduced
Inflation pressure that is considered dangerous
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Tire wear out and safety

average of all checked vehicles

ratio in %
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=>in average 12°9% under-pressure

-8—tractor —&— semi trailer

Figure 2.6: Inflation pressure distribution for tractors and semi-trailers assessed from roadside
inspections by Continental on 600 vehicles.

“Study on some safety-related aspects of tire use” (European commission Directorate-

general for Mobility and Transport, Dec 2014)
. L
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Tire wear out and safety

Most tire blowouts are caused by under inflation.

When a tire Is underinflated, the side of the tire flexes
more and generates heat that leads to tire failure
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Tire wear out and safety

Front or Rear Blowout?

* If a front tire blows out - a catastrophic failure — the
vehicle will tend to pull toward the left or right,
depending on which side has the bad tire

* |f areartire blows out (particularly on a rear-wheel-
drive car or truck), the vehicle's tail will want to slide
around, or "fishtail" - a very dangerous situation that
can lead to a spinout and complete loss of directional
control
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Tire wear out and safety

Car rollover

- Blowout, Loss of tire tread, Tire belt peel off, Tread
separation, Tire bead unseating

PHSSEIIEE‘I‘ cars

Pickups

15.7% 8.4% 9.4% 8.1%
>-1% 3.8% 3.4% 3.1%
[ ]
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Vans

Figure 6. Percentages of tire-related crash vehicles for each vehicle body type and rollover status
(Data Source: NMVCCS 2005-2007)
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https://www.youtube.com/watch?v=T2fdl6eeXpk
https://www.youtube.com/watch?v=T2fdl6eeXpk

FUEL CONSUMPTION

- Rolling Resistance
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FUEL CONSUMPTION

Rolling Resistance vs. Inflation Pressure for Truck Tire
based on 50% tread depth

Rolling Resistance (%)

100 120 140
inflation pressure (%)

160

180

FIGURE 5-3 Typical dependency of rolling resistance on inflation pressure for a
22.5 in. tire. SOURCE: J. Kleffmann, Continental, “Effect of Tire Inflation on Rolling
Resistance,” Presentation to NRC Committee on Assessment of Technologies and

Approaches for Reducing the Fuel Consumption of Medium- and Heavy-Duty

Vehicles, Phase 2, November 21, 2013.
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FUEL CONSUMPTION

SAE
Fuel Test
Conditions

Linder Spec

Inflated

%Change In Fuel Economy

Inflation

70 80 i)

Tire Inflation Pressure (psi)

Tires under-intlated |*r_~.' 10 psi = 1% poorer fuel economy

Source: Goodyear Computer
Fuel Economy Model
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FUEL CONSUMPTION

A
£ CA0.

United States Government Accountability OfMice

Underinflated tires can have a slight impact on fuel economy.” According to a 2006 s soiicatcaon oo

congressionally mandated TRB study on fuel efficiency, passenger car and light

trucks use an estimated 130 billion gallons of fuel per year.’ In addition, DOE’s The Fowarabie Bsron L Docgn
—designated economist.anthisissue.estimates.that vehicles with underinflated tires SN

| waste approximately 1.2 billion gallons of fuel per year due to the increased
%mwoﬂhﬂ'ti!%s.__________l

February 9, 2007

The federal government has enacted legislation and is using public information and
educational programs to inform the public about tire underinflation. Congress
enacted the TREAD Act in 2000 in response to reports that tire failures caused by
tread separation from certain Firestone tires installed on Ford SUVs and trucks

‘Innerliners are the coating laminated to the inside of tubeless tires that provide a barrier between the
substance used to inflate the tire (e.g., compressed air) and the tire.

‘Single-wide tires are designed to replace dual-mounted tires on trucks—one single-wide tire is
mounted on each side of an axle.

‘Other factors that affect fuel efficiency include driving habits such speeding, as well as a vehicle’s
load.

*TRB Special Report 286.

Page 3 GAO-07-246R Underinflated Tires

T d -~

N=OMATiX

Visual Tire Intelligence



TIRE LIFE-TIME

REAR- AND FRONT-WHEEL-
4-WHEEL- DRIVE
DRIVE VEHICLES
VEHICLES
REAR REAR
WHEELS WHEELS
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TIRE LIFE-TIME
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Tread depth (inches)
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TIRE LIFE-TIME

Tire Wear
P205/%60H15 Bndgestone Fotenza RESG60AS Pole Position
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TECHNOLOGIES

Pressure detection
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TECHNOLOGIES

Reollover Deaths in Ford Explorers Linked to Tire Failures

I P IVI S Ford Explorer rollover deaths triggered by line failures spiked in 2000, when
Brdgestone/Firestone ordared the first in a sanes of tire recalls.
a1

Firestone recall: Over 100 deaths and
3,000 serious injuries

Congress (Tread Act): TPMS technology in all light
motor vehicles (under 10,000 pounds), to help alert
drivers of under-inflation

This act affects all light motor vehicles sold after
Sep. 2007 (US) and Nov. 2012 (EU)
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TECHNOLOGIES

TPMS

The Two Tire Pressure Monitoring Technologies {North America), 2007

Direct TPMS Indirect TPMS

tire pressure via in-tire sensors. tire pressure by comparison of
wheel rotational speeds via ABS.

A direct system measures the actual ‘ [ An Indirect system calculates the

Swwee Sl & lWeaa
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TECHNOLOGIES

TPMS - indirect

Indirect TPMS

= Tire pressure measured from
rate of wheel revolution

= May be inaccurate if new tires
are a different size

= Typically less expensive than
direct TPMS

= Must reset after every tire
rotation and/or inflation

ESP f ABS
Sensors

S—— -

Electronic Control Unit (ECU)
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TECHNOLOGIES

TPMS - direct

- Standard TPMS System
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TECHNOLOGIES

TPMS

Freescale Semiconductor’s tire pressure monitoring package measures just 7
mm x 7 mm. It includes pressure and temperature sensors, two accelerometers,
a microcontroller, RF transmitter, and low-frequency receiver.

(Source: Freescale Semiconductor)
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TECHNOLOGIES

TPMS
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TECHNOLOGIES

CTIS
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TECHNOLOGIES

Pressure detection — sensor plates
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http://www.wheelright.co.uk/how-it-works/
http://www.wheelright.co.uk/how-it-works/

TECHNOLOGIES

Pressure detection — image analysis
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TECHNOLOGIES

Temperature
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TECHNOLOGIES

Temperature

IR sensor

\!
~ N\
Tire Pressure RN
\.
M Tire Temperature = \
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TECHNOLOGIES

Tread wear

10/32 - New

W 4/32 - Worn
B 2/32 - Bald
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TECHNOLOGIES

Tread wear — Laser detection
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TECHNOLOGIES

Tread wear — Laser detection
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TECHNOLOGIES

Tread wear — Laser detection
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TECHNOLOGIES

Tread wear — Internal sensor
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TECHNOLOGIES

Tread wear — Optic detection
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TECHNOLOGIES

Side wall damage — Optic detection
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PRODUCTS : SENSORS AND
FLEET MANAGEMENT

VMC enTIRE™ PressureNet

The system Is a tire analysis system
that supports TPMS sensors on each
wheel and data management. —
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PRODUCTS : SENSORS AND
FLEET MANAGEMENT

- o p—
e PR " =2, -
= o 1t N ram—— -
' A
L ]
— & &
et i1 3 ) y
e : R
. 3 . ’

Bridgestone Total Tire Care

Bridgestone uses several technologies
to gather TPMS information to support

fleet operations. This service requires a i i
i

TPMS to be Installed on each wheel In
the vehicle
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PRODUCTS : SENSORS AND
FLEET MANAGEMENT

Ventech Pneuscan

Ventech’'s system Is a tire analysis
system that includes tire pressure,
tread depth, vehicle identification and
data management.
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PRODUCTS : SENSORS AND
FLEET MANAGEMENT

Neomatix
Vision based technology ;

scan process and automated procedure. e~ W
The Neomatix Tire Resource Automation ~|
Expert (T.R.A.X.) implements a fully c -
automated process and requires no

Installation on the vehicles or wheels

‘]

i c | .
o s Ia
i < &
® <
&
< < <
: <
o
&
: =
H

The system includes tire pressure &
temperature , tread depth, sidewall damage

and more, vehicle identification and data
management.
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CONCLUSIONS

Tire health Is critical

"Healthy” tire saves life
"Healthy” tire saves money

Verity of technologies
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THANK YOU FOR LISTENING
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