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Intellimech
N INTELLIMECH®

CONSORZIO PER LA MECCATRONICA

Con il contributo di:

INTELLIMECH is one of the first
entirely private-held research
consortium which aims at representing
a benchmark for innovative — led

L) enterprises, science institutes,

| advanced research and development
ﬂ organizations in the Italian panorama
It counts 22 enterprises and promotes
‘3 pre-competitive projects in the
= mechatronics field.

0

~

@) The Consortium converts R&D and
E interdisciplinary experimental activities
e into pre-competitive technological
Q platforms and pre-production

~

prototypes in innovative cross-industry
applications, involving directly the
Consortium’s partners
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Our projects: details oot
" INTELLIMECH® W g o

CONSORZIO PER LA MECCATRONICA

( Y

| TYPE 1 BUDGET | LENGTH | IPR 1 OUTCOME
Technological Update Projects -~ | : : ; ™\
| | | I
> | e 51 B e
* Projects selection through a depth R\ N oo’& ‘oe" 5@“\0‘:‘;‘5«\*’\“@
analysis about prior industrial 9‘\ : v : 66‘ : Q\e& : oV \(\6‘ oa’{\o
technologies; forecasting and a?‘)\\
technological benchmarking through the \ i l i i j
voice of experts and the scientific | | f '
committee of the consortium. } ‘ [ [
< ! : : |
S i
AR O R B S BN
o AU i | W el
Q° | QQ’Q oﬂ\& o<£ : Q@Q 00’&06 : a}o : 99°6 (0\3
* Engineering of the results of pre- K : e‘{\ : 0’{‘ : o : 0° ,{(\09
competitive projects for Consortium : : : :
Members and for Non-Members too.
S
Pre-Competitive Projects i i i i o ™
d E E i E ° E 0‘5“60‘
RN S B S O B S P L
e Selection of R&D projects for competitive 9\‘ O ) §§\° ) ‘0\
technological platforms shared across the : : : : °
Members. i
4 f\‘ PN ok A K Jj




Our projects

INTELLIMECH®

CONSORZIO PER LA MECCATRONICA

Con il contributo di:

Camera di Commercio

Sl
_\-“T ( Bergamo "]

1S$3004d

03} siojesisuowiop

Applicazioni
specifiche su casi

[}
[}
[}
[}
[}
I
|
|
[}
:
[}
:
[}
[}
[}
[}
[}
I
[}
[}
[}
[}
[}
[}
|
]

ZZSIAD wrim

= TenarisDalmine

TECNOLOGIE )
HEEIE
22| % |55 |48 From Industrial need to technological
HER solutions
<

Technological Update Projects

A.' () Balance BALLUFF
&) Systems e
© brombo, B oremreno

2 (,:QS,!)(EBQ @ELETTHDCABLAGGI

EFae

S

itema

Al L ovato

—electric

'NPEH.‘...A i semmz

vinservice G

PSS T S =S S S S I

From ideas to technology
demonstrators

Pre-Competitive Projects

09/11/2016

TECNOLOGIE )=
== %
2l%5| F |28 | 53
w| 2 ;cr 2 ﬁ‘ % a
3%z 8 |2 |88
- é' g ’-5;, =

seapl 0} SUOIIN|GOS
|eaiSojouyday wou4

( TECNOLOGIE )
R e e :
Eelgd | & B2 §:
2 %5 | & =
A = x 3
e | 2
— =% Sl
4 ‘ ! -,
< e \
R L Y\
E g \c‘\ (3\
g Qualita «e
E s L 'v(: L] |
*= || Manutenzione & ‘ !
Service | |
- Bl § gy
W kilometrao
~ parco scientifico tecnologeo rossao
. CONFINDUSTRIA BERGAMO



P rOj e ct Pat h | Con il contributo di:

® - . E gglil;rrgoni Commercio
INTEI&L&!.M&&E Technological te Projects ¢ g

TECNOLOGIE )
TECNOLOGIE s IR :
32 |12 Belge| (a2 1
22| 2 |35 | £ From Industrial need to technological t{\ H Bl e |EF
Eles solutions . -

Technological Update Projects

1SS3004d

Aziende del Consorzio Y Ricercatorie CTS
_______________________ g .
: ABB  5joince BALLUFF ]
1 A\ stem:
: S |88
3 CONFINDUSTRA BERGAMO [}
i © brembo. (Gl 8 ! "‘:2 3
: 1 &
| i» COS[)ERQ @ELETTROCABLAGGI : o m
: innovaction . : %
' EFae ' S
| EASSD (@) ' : g o
1 S ! - O
! Itema | Q o
o : @%ﬁ!:s;n : Q 3
—electric w Ll
g Q = ! N&W .
o g o | e l
- [}
=3 3 : INDEVA oo !
o 27 | EESIAD -
o0 | vinservice G L TECNOLOGIE )
0 3 - O gzes| = 22l 2z |
8' g = TenarisDalmine ; e Qg 3 %g €5
» O S(=d| 2 | & | &%
»w O = £ T = S
8 0<Q H ]
. =3 i
From ideas to technology < | EH Be
v,
demonstrators 35 — O
2 Qualita <
E SE—1 i \(\, J, |
. . == || Manutenzione & ! ! !
Pre-Competitive Projects Service QS | J
w > DIE'DLS(IIPEF(!']WE 1; Fg 550
. CONFINDUSTRIA BERGAMO @

09/11/2016



INTELLIMECH®

CONSORZIO PER LA MECCATRONICA

Technological Update Projects
IOT project
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Technological systems and s

olutions for the monitoring and the predictive diagnostic in
maintenance and service.

Enterprise need:

monitoring production KPIs keeping them within
specific limits
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Technological Update Projects
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When?
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Project idea
Smart monitoring

Con il contributo di:

Where?

CHALLENGE:

User-centric Approach: To prevent individual users
from being »deluged« and overtaxed by all the
information provided by the individual systems of a
factory, the information must be made available as
role-specific information and must be distributed
accordingly. Each user is supplied with »specially
tailored« information that he needs for his tasks.
Intelligent data fusion, filtering and decision-support
systems are necessary to that end.

Courtesy of Fraunhofer institute
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INTELLIMECH® MAINTE — Loom monitoring System L ¢4

CONSORZIO PER LA MECCATRONICA

”‘f\§\\\\\\\-\\ NN
SN

o)

ZUOM

* Develop a web-based machines monitoring system accessible from all modern
devices (computers, smartphones, tablets..).

5

<
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)
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* Give operators the ability to customize the information displayed.

* Provide a data analysis tool for the data collected from the machines usable even
by untrained personnel.

» Use the data collected from the machines to provide additional information on the
quality of the finished pieces of cloth.
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INTELLIMECH® MAINTE — Loom monitoring System ® e
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Specific Projects
MAINTE — Loom monitoring System
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Current data loom 4 Delta

Loom's data

Loom model:
Production state:
Room:

Group:

Warnings:

RI000p
Loom weaving C'
Room 1
Group 2

Cone change

Real-Time Data:

Machine overview

Last update:
Loom RPM:
Efficiency:
Production target:
Done production:

Desired production:

Time from start production:

Time to end production:

RFID Transponder:

Air consumption:

06/05/2016 14:13:28
603 RPM
982 %
External drawings
158.00 yd
166.00 yd
Tm4ds
9mb57s
RFID_TRANSPONDER

50 Nm¥n

Shift:

Far:

Article name:
Weft pattern:
Dobby pattern 1:
Dobby pattern 2:
Lot warp A:

Lot warp B:

Lot weft:

Stop declaration:

Piece number:

Weft Density:
Number of beams:
Warp tension 1:
Warp tension 2:
Warp tension 3:

Warp tension 4:

Time to end beam 1:

Time to end beam 2:

Time to end beam 3:

Time to end beam 4:
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Not active at this event

Article 1
Draw 32
Canvas 1
Canvas 2
Cotton 1
Cotton 2
Cotton 3
0
313
20 win
3
312 cN
36.3 cN
381 cN
375 oN
57s
2m52s
1ms2s
1md2s
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INTELLIMECH® MAINTE — Loom monitoring System e G

CONSORZIO PER LA MECCATRONICA

When a loom stops weaving due to a fault, in the piece a defect is inserted that is
much more remarked much more lasts the stop. Tracking the stops it is possible to
find defects more easily and with more precision.

Show| 10 ¥ | eniries. Search:
L L } Description Length p ion since the beginning of the piece [m] |2 Duration [s]
-| Stop due to weft short insertion 0 27
¥ Stop due to weft gripper exchange failure 7.96 21
‘._— ’ Stop due to weft advanced insertion 1571 24
‘ N ] Stop due to weft pinching failure 25.09 23
Stop due to weft advanced insertion 36.92 16
! Stop due to weit lost by lefi-hand gripper 4427 22
Stop due to warp broken 49.88 28
o ’ Stop due to weft lost by right-hand gripper 58.14 12
D
Stop due to weft lost by right-hand gripper 58.24 14
=19
E Stop due to weft lost by right-hand gripper 65.89 27 3004
(L i
\...] Showing 1 to 10 of 34 entries Excel | CSV | PDF  Print Previous n 2|34
- 250_
1 & 200+
[ [l
c
=" —— 2
®
Historical Data: S
[a]

Piece Analysis 100-

50+

0 20 40 60 80 100 120 140 160 180 200 220
Length production since the beginning of the piece [in]
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CONSORZI PER LA MECCATRONICA
General statistics
Production efficiency 77.4% Total picks: s
. Length of the fabric: osmm
Total time: 23h59m59s Date and time of opening: 2016-01-01 00:00:00
Total downtime: 5n26m9s Date and time of closing: 2016-04-25 00:00:00
o)
o
Various stops: 24
over 100.000 beats: 11.98
Total time: gmils
Y =3 ] L
Stop due to a cone change 9 4.49 Am7s
Stop due production end 4 2.00 1m3ss
Manual stop 8 359 2m4s5s
Stop due to a generic failure 3 1.50 44 s

Historical Data:

Statistics and Data-Analysis

kilometr
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Specific Projects

INTELLIMECH® mANABB

CONSORZIO PER LA MECCATRONICA
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Technological systems and solutions for the monitoring and the predictive diagnostic in

maintenance and service.
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tion

Enterprise need: monitoring the health state of machines and early

detect their failure...

Accelerometer
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Maximum Vibration Velocity [mm/s]

S

5) Maintenance
management
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2) Features extraction
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INTELLIMECH® mANABB ® e

CONSORZIO PER LA MECCATRONICA
Context

Critical Devices

‘ e Low Voltage Circuit Breaker (LVCB) are often used for critical
siceez | | application (safety)

Standard maintenance approach

e Unlike High Voltage Application in LVCB only Corrective or
Preventive approach are commonly used

First research in this field

e No works are available in literature about this class of
devices

W kilometro
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Specific Projects
INTELLIMECH® mANABB
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Methodology

o)

The project deals with Pattern Recognition techniques to develop a
methodology for Fault Detection, the first phase of a FDI system.

0l

v

Engineered J
system

FDI Process

Fault

»

novauon

S
>

Detection

Fault ‘

Fault

Measurements

S
rq

Diagnosis

=

Fault

No fault
- No action
required

[

Decision

N

FDI system

Continuous monitoring of
weak signals to automate
process of fault detection and

identification of the causes

Evaluation

etection Identification
Detects the presence Identifies the type of

of the fault in the
system

he fault, the position
and related causes
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INTELLIMECH® MANABB i G
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Camera di Commercio

INTELLIMECH® mANABB ® o

CONSORZIO PER LA MECCATRONICA
Algorithms

The process to extract information could be summarized in

Original acceleration
signal:

e 3 steps:
1) ’% ao0f 1. Extract the spectrogram from the original signal (single
s B axis acceleration or acceleration module);
'“:':} E 200} 2. For every frequency band defined by the Spectrogram
| g -aoof compute the DTW distance between the test and the
= eoor . . . . reference signal
12 ’ T Tmer T "7 3. Extract information from the distances simply
1;; Spectrogram @ calculating the mean and the standard deviation.
e
=
a 1600p ] B
— I D,
: ao0pl | D, Indexes for every
Rl o oo test:
g A DTW with
s A Reference signal )
o 6000 mean(Dl_Dn)
4000 stdDev(D,+D,)
200Q.L Dn
DTW on freg-band
09/11/2016 w ﬂlfnmi‘t Fg 550
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INTELLIMECH® mANABB ¢y

104

o)

distanza DTW

08—

E &8 . 88

.l A nominal acceleration
signature is created

04—

02—

5 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 20 100
# ripetizioni
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Specific Projects
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