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Summary 

• COMPANY INTRODUCTION 

 

• COMPLEXITY OF THE NETWORKS WITHIN THE VEHICLES  

 

• APPROACHES TO TRANSFORM DATA TO INFORMATION 
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Attain IT profile 

Tel.: +39 041-2757634 

E-mail: info@attainit.eu  

• 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 

center of Venice, Santa Croce 664/A. 

mailto:info@attainit.eu
http://www.attainit.eu/
http://www.sate-italy.com/
http://www.sate-italy.com/
http://www.sate-italy.com/
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AttainIT solutions overview 

TDD™ 

Tyre Deflation 

Detector 

FCM™ 

Fuel Consumption 

Monitor 

TTyre Plus™ 

Sensorless Tyre temperature 

and pressure estimation 

SEW-AID™ 

Clutch, Gearshift and 

Alternator Diagnostic Models 

ATD™ 

Anomalous 

Turns Detector 

DRIX™ 

DRiver behaviour 

IndeX(es) 

ENDURANCE 

Cooling & 

Lubricating 

Diagnostic Models 

G 

t 
r s 

LAE™ - Lean 

Angle 

Estimator 

EDA™ 

EcoDriving 

Advisor 

BCM™ 

Battery Charge 

Monitor 



DAL DATO GREZZO AL SENSORE VIRTUALE 

REI, Reggio Emilia, 5 maggio 2016 

AttainIT S.r.l. 

www.attainit.eu 

+39-041-2757634 

                 5 / 25 

 

Summary 

• COMPANY INTRODUCTION 

 

• COMPLEXITY OF THE NETWORKS WITHIN THE VEHICLES  
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Vehicle Networks become complex… 

 There is an increasing 

number of ECUs 

 There are many 

subnets within the 

vehicle 

 New protocols lead to 

more functions with 

higher speeds 
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…more data are available! 
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Data and information relationship 

- The extraction of information from data requires: 

- Know How  

- Tools 

- System Design 

There are different solutions: 

- Information “is” the data itself 

- Information “is calculated” from the data 

- Information “is derived” from the behaviour over time 

of more data  

Engine cooling  

diagnostic model 

Black Box (ARX) 

Lubricating  

oil temp. 

Engine speed 

Engine power 

(calculated) 

Exaust gas temp. 

Water temp. 

(measured) 
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Information “is” the data 

Information requires “only”  to read and to 

decode the data. 

 

Two Networks: 

-Diagnostic (Off Board) 

-Legislated OBD protocol 

-Proprietary protocol 

-In Vehicle (On board)  
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Information “is” the data: Fleet BCM 
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Information “is” the data: Fleet BCM 
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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 

 xx ScvPfma ,,,,
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Information “is calculated” from data 

Model 

Information 

Range estimation 

depending on the 

driving style: 

- Eco 

- Normal 

- Sport 
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Information “is calculated” from data 

Mass computation 

from available data: 

• Engine power 

• Road slip 

• Speed & 

acceleration 

M
a

s
s
 [
k
g

] 

Time [s] 

Computation 

Real 

Model 

 xx ScvPfma ,,,,
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Information “is derived” from data 

- 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 
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Information “is derived” from data 

Application fields: 

- Predictive fault detection and isolation 

- Virtual sensors 

- Tyres Temperature 

- Lean angle 

- Tyres Pressure 
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Fault Prediction: GEARBOX 

Gearshift classes 

Real time gearshift 

classification 

Changes of classes 

statistics imply 

synchronizers wear and 

symptom of ageing 
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Virtual sensor: TTYRE 

Longitudinal slip 

Lateral slip 

Natural 

convection 

Forced 

convection 

Hysteresis 

(rolling 

resistence) 

Tyre internal 

thermal 

capacity 

Tyre tread 

thermal 

capacity 

• long. acceleration 

• lateral acceleration 

• wheels speed 

• external temperature 

• estimated tyre tread 

temperature 

• estimated tyre internal 

temperature 

FOUR WHEEL MODEL

WITH FORCED AIR CONVECTION
Rev. 1

S.A.T.E. S.r.l. - 30/07/2008

The wheel subsystems block are all identical

The masked index parameter follows the convention :

1 = ANTDX

2 = ANTSX

3 = POSDX

4 = POSSX

TiPOSSX _m [°C]

8

TiPOSDX _m [°C]

7

TiANTSX _m [°C]

6

TiANTDX _m [°C]

5

TPOSSX _m [°C]

4

TPOSDX _m [°C]

3

TANTSX _m [°C]

2

TANTDX _m [°C]

1

Two degree of freedom

Tyre Thermal Model 4

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 4

Two degree of freedom

Tyre Thermal Model 3

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 3

Two degree of freedom

Tyre Thermal Model 2

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 2

Two degree of freedom

Tyre Thermal Model 1

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 1

Long . slip. calculation

INBUS VSLX [m/s]

Instant vel . calculation

INBUS

Goto _4

Qwheel _4

Goto _3

Qwheel _3

Goto _2

Qwheel _2

Goto _1

Qwheel _1

Ax calculation

INBUS

INBUS

1

VSLX

Model 
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Virtual sensor: TTYRE 
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Model 03 - Opt # 19: DX Front Wheel Temperature

Time [s]

T
e
m

p
e
ra

tu
re

 [
°C

]

TTyre - Test Results

File: Opt_19_Mod03_FrontDX_T_00rp080731Data: TT_test01_LAPS_TST04_00rp080717.mat

Simulated T

Measured T

Simulated Ti

1 °C 

Order of model accuracy  
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Virtual sensor: TTYRE 

Fujitsu 
MB91F460 

Windows 

XP 

Windows 

CE 

FOUR WHEEL MODEL

WITH FORCED AIR CONVECTION
Rev. 1

S.A.T.E. S.r.l. - 30/07/2008

The wheel subsystems block are all identical

The masked index parameter follows the convention :

1 = ANTDX

2 = ANTSX

3 = POSDX

4 = POSSX

TiPOSSX _m [°C]

8

TiPOSDX _m [°C]

7

TiANTSX _m [°C]

6

TiANTDX _m [°C]

5

TPOSSX _m [°C]

4

TPOSDX _m [°C]

3

TANTSX _m [°C]

2

TANTDX _m [°C]

1

Two degree of freedom

Tyre Thermal Model 4

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 4

Two degree of freedom

Tyre Thermal Model 3

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 3

Two degree of freedom

Tyre Thermal Model 2

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 2

Two degree of freedom

Tyre Thermal Model 1

INBUS

Vslip X

T _m [°C]

Ti [°C]

Qw [W]

wheel 1

Long . slip. calculation

INBUS VSLX [m/s]

Instant vel . calculation

INBUS

Goto _4

Qwheel _4

Goto _3

Qwheel _3

Goto _2

Qwheel _2

Goto _1

Qwheel _1

Ax calculation

INBUS

INBUS

1

VSLX

Fujitsu 
MB91F360 

ARM 9 
Hitachi 
SH7058 

Simulink TTyre 

model 

Additional demos 

FreeScale 

MPC5121 
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Virtual sensor: LEAN ANGLE 

Lean angle – Monza circuit 

L
e
a

n
 a

n
g

le
 [

°]
 

G 

t 

r 
s 
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Virtual sensor: LEAN ANGLE 

—   Measured angle 

—   Estimated angle 

—   Residuals 

distribution 

—   Eq. normal 

 distribution 

s = 3.76° 

m = 0.17° 

AF = 0.16 
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Conclusions 

• The complexity of vehicle networks offers new opportunities 

• AttainIT has already developed many solutions 

• We have the knowledge/experience to design new ones 

 

•  Virtual sensors/predictive fault detection are very promising 

 

• Our solutions could be applied to 

• Cars 

• Heavy Duty 

• Bikes 

• Electrical Vehicles 

• … 
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THANK YOU! 

QUESTIONS? 

 


