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Attain IT profile P MrminiT K

. Attain IT S.r.l. (www.attainit.eu) founded in

January 2011 is an Information Technology
company specialized in the development of SW
products and services for the acquisition and
processing in real-time of data from mobile
systems (such as vehicles) and by means of
mobile devices (such as smartphones and

embedded systems).

« Attain IT is a spin-off of S.A.T.E.

(www.sate-italy.com), an R&D and engineering

company providing model based design solutions
for the automotive, oil&gas, energy and space

industry, with customers in Europe and Asia.

« Both companies are located in the historical Tel.: +39 041-2757634

center of Venice, Santa Croce 664/A. E-mail: info@attainit.eu
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AttainlT solutions overview P MArraniT K

FCM™ ATD™
Fuel Consumption Anomalous
BCM™ Monitor Turns Detector  gpa
Battery Charge EcoDriving
Monitor Advisor
DRIX™
DRiver behaviour TDD™
IndeX(es) Tyre Deflation
Detector
ENDURANCE
Cooling & LAE™ - | ean
| Lubrlg:atlng Angle
Diagnostic Models Estimator
SEW-AID™ TTyre Plus™
Clutch, Gearshift and Sensorless Tyre temperature
Alternator Diagnostic Models and pressure estimation
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Vehicle Networks become complex... » Arran T <

» Thereis an increasing

n U m b er Of EC US Global automotive electronics market by application, 2012 — 2020

» There are many

subnets within the
vehicle I I I I I
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higher speeds
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...more data are available! » Arman T
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Data and information relationship

- The extraction of information from data requires:

_ Diagnostic Application Lubricating 4
Know How o temp, —

_ TO O | S Engine speed —»
ASAM MCD-3D

ODX \ D-Server

Engine power _

- System Design o
Exaust gas temp. —>

D "TTﬂiN .T «

Engine cooling

| diagnostic model |

Black Box (ARX)

There are different solutions: messured L
- Information “js” the data itself
- Information “js calculated” from the data
- Information “is derived” from the behaviour over time
of more data
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Information “is” the data

Information requires “only” to read and to
decode the data.

Two Networks: T —

*High Speed Underhood CAN B
«Dedicated Powertrain High Spead CAN
-Dedtamd Safety Systems Hgh Speed CAN

-Diagnostic (Off Board)
-Legislated OBD protocol ﬂ \H-/_\

-Proprietary protocol , > 1

-In Vehicle (On board) B
' EA
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i Cortral Pot
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Information “is” the data: Fleet BCM > M <&

> Mrmin T K
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Information “is” the data: Fleet BCM > Mrmmd <&

TomTom WEBFLEET server
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Information “is calculated” from data

- Information is extracted from an
Instantaneous model

- “Simple” calculation
- Synchronous data

- It requires few computation
resources

- Very low cost solution

- Easy to be integrated in any
device

ma= f(P,Z,v,c,,S,)
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Information “is calculated” from data Y MBrrmn:T <«

Wheel M ) d el E-Motor @ @ Battery

Range estimation

depending on the

driving style:

- Eco

- Normal
Information - spert
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Information “is calculated” from data Y RrrnniT K

ma= f(P,2,v,c,,S,)

Mass computation

]
!

**_ from available data:

Mass [kq]

; ; ; e « Engine power
N ............. ........... ............. ............ ............ .......... i - Road slip
u—— . Speed &
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Information “is derived” from data 2 Irmn T <

- Information is extracted from a
dynamical model

- More complex calculation
- Real time requirements

- It requires some computation
resources

- Suitable for 16/32 bit uController

- Easy to be integrated in Body

controller/Multimedia/Dashboars -
- [

2 M i K

103 0

Alt. [m] vel. [kmfh]

£ Ecolndex istantaneo

AttainlT S.r.l. DAL DATO GREZZO AL SENSORE VIRTUALE 16/25
www.attainit.eu REI, Reggio Emilia, 5 maggio 2016
+39-041-2757634



Information “is derived” from data 2 Prma T <

6 —
Application fields: I, _ __/7
- Predictive fault detection and isolation %w':

- Virtual sensors
- Tyres Temperature
- Lean angle
- Tyres Pressure
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Fault Prediction: GEARBOX Y Rrmnani¥ <
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Virtual sensor: TTYRE L PRl <

Longitudinal slip

Hysteresis Lateral slip
(rolling /
resistence)
= Tyre internal
Forced thermal
convection capacity
Natural Tyre tread
convection thermal
capacity
* long. acceleration « estimated tyre tread
- |lateral acceleration I l temperature
 wheels Speed Iy e estimated tyre internal
S temperature
- external temperature
Model
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Virtual sensor: TTYRE

Order of model accuracy
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Virtual sensor: TTYRE L PRl <

Simulink TTyre
model

Fujitsu
MB91F460

MB91F360

[¥] Sient Hode

Hitachi
SH7058

FreeScale
MPC5121
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Virtual sensor: LEAN ANGLE P Rrran i K

Lean angle — Monza circuit

BMW S$1000 RR - Circuito di Monza - Curva Parabolica - Angolo di piega
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Virtual sensor: LEAN ANGLE P Rrran i K

lo =3.76° — Residuals

, : ? ! ! ! T |m =0.17° : distribution
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Conclusions P Nrrin T <K

« The complexity of vehicle networks offers new opportunities
« AttainIT has already developed many solutions
 We have the knowledge/experience to designh new ones

* Virtual sensors/predictive fault detection are very promising

« Our solutions could be applied to
e Cars
 Heavy Duty
» Bikes
 Electrical Vehicles
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THANK YOU!
QUESTIONS?
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