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https://www.aeai.org.il/activity/smart-factory-num7-webinar
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4.0תעשייה
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https://www.neaman.org.il/EN/Files/Data-
Analytics-approaches-and-tools-survey-for-
promoting-advanced-manufacturing.pdf
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Design and 
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https://www.neaman.org.il/EN/Files/Data-Analytics-approaches-and-tools-survey-for-promoting-advanced-manufacturing.pdf


Monitoring–ניטור 
Diagnostics–אבחון 
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Prescriptive-הנחיה 
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Kahoot.it
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ב א בחן את המשמעות מאחורי 

התמונות ובחר את התמונה  

א עם משמעות דומה ל 

.ברמה המושגית

סמן אותה בעזרת הצבע  

המתאים בטלפון החכם  

.שלך

ה ד ג

6

Kahoot.it
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Sensor 

technology

Condition Based Maintenance (CBM)
Health and Usage Monitoring Systems (HUMS) 
Prognostics and Health Monitoring (PHM)

Analytics

Analytics, 
Control and 

Data Science

Product 
Design and 
Technology

Sensors 
and Data 
Collectors
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Monitoring–ניטור 
Diagnostics–אבחון 
Prognostics–חיזוי 

Prescriptive-הנחיה 



1. Engineering design

2. Manufacturing systems

3. Decision support systems

4. Shop floor control and layout

5. Fault detection and quality improvement

6. Condition-based maintenance

7. Customer and supplier relationship management

8. Energy and infrastructure management

9. Cybersecurity and security related issues
8

https://www.wiley.com/en-
us/Systems+Engineering+in+the+Fourth+Industrial+Revolution%3A+Big+Data%2C+Novel+Te
chnologies%2C+and+Modern+Systems+Engineering-p-9781119513926
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https://www.wiley.com/en-us/Systems+Engineering+in+the+Fourth+Industrial+Revolution%3A+Big+Data%2C+Novel+Technologies%2C+and+Modern+Systems+Engineering-p-9781119513926


Information 

Quality

1.Data resolution

2.Data structure

3.Data integration

4.Temporal relevance

5.Chronology of data and goal

6.Generalizability

7.Operationalization 

8.Communication

Goals

Analytic 
Space

Domain 
Space

How

Analysis goal

g X
Available data 

f
Data analysis

method 

Utility measure

U

What

InfoQ(U,f,X,g) = U(f(X|g)) 
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רכיבים4

ממדים8



An historical perspective

Product
Quality

Process
Quality

Service
Quality

Management
Quality

Information
Quality

Design
Quality

1800 1900 1950 1980 20101960

Specifications

Inspection

Control Charts

Robust 
Design

• Control
• Design
• Improvement

Analytics, 
Control and Data 

Science

Product Design 
and Technology

Sensors 
and Data 
Collectors

Industry 
4.0

From product 

quality to 

information quality
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דגימת קבלה

בקרת תהליכים

תכן חסין

שיפור

בקרה

תיכנון

Overcontrol
Undercontrol



An historical perspective

Product
Quality

Process
Quality

Service
Quality

Management
Quality

Information
Quality

Design
Quality

1800 1900 1950 1980 20101960

From product 

quality to 

information quality

Eli Whitney
(1765 – 1825)

Walter Shewhart

(1891 – 1961)

George Box 
(1919 – 2013)

Edwards Deming

(1900 – 1993)

Joseph Juran

(1904 - 2008)
Genichi Taguchi

(1924 – 2012)
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ב א בחן את המשמעות מאחורי 

התמונות ובחר את התמונה  

א עם משמעות דומה ל 

.ברמה המושגית

סמן אותה בעזרת הצבע  

המתאים בטלפון החכם  

.שלך

ה ד ג

Kahoot.it



Strain measurement

Strain measurement

Monitor structure deformation due to 

changes in pressure or temperature 

using strain measurement sensors.

דוגמא

1מספר 
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Monitoring–ניטור 
Diagnostics–אבחון 
Prognostics–חיזוי 

Prescriptive-הנחיה 

PHMהוצג בכנס 
28.6.2018בהרצליה 
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7 sensors  and 

pressure )P1)
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fbg1

16

Sensor fbg1 in 

4 experiments
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Fbg2, fbg3, fbg6
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Sensors fbg2, 

fbg3, fbg6 in 

4 experiments
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Fbg4, fbg7, fbg8
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Sensors fbg4, 

fbg7, fbg8 in 

4 experiments

18



P1, T8A and 10A

19

Pressure (P1, 

10A) and 

Temperature 

(T8A) in 

4 experiments

19



20

Seven sensors in experiment 1 (baseline)
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התפלגות ערכי  

הסנסורים בניסוי  

1מספר 
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Seven sensors in experiment 1 (baseline)
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התפלגות ערכי  

הסנסורים בניסוי  

1מספר 



22

Mahalanobis T2 analysis with experiment 1 as baseline
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 T2ערכי 

לסנסורים בניסוי  

1מספר 
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Mahalanobis T2 analysis with experiment 1 as baseline
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 T2ערכי 

לסנסורים בניסוי  

1-4מספר 



24

Mahalanobis T2 analysis with covariates P1, 10A and T8A
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 T2ערכי 

לסנסורים בניסוי  

1-4מספר 



K-Means clustering

25

10 clusters is 

optimal

25



K-Means clustering by experiment

2626
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Design robust piston 

to 0.5 sec.. cycle time

דוגמא

2מספר 

https://www.wiley.com/en-
us/Modern+Industrial+Statistics%3A+with+applications+in+R%
2C+MINITAB+and+JMP%2C+2nd+Edition-p-9781118763698

https://www.wiley.com/en-us/Modern+Industrial+Statistics%3A+with+applications+in+R%2C+MINITAB+and+JMP%2C+2nd+Edition-p-9781118763698


28

בדיקת השערות•

רגרסיה•

בקרה סטטיסטית•

תכנון ניסויים•
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אופטימיזציה•

רגרסיה•

בקרה סטטיסטית•

תכנון ניסויים•
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ET.3120.A.038-P_REV.03_long

5/9/2012 7:14

(mm) ACTUAL NOMINAL LO-TOL

 

Temperature Compensation:  OFF

Temperature Compensation:  OFF

Temperature Compensation:  OFF

==========================================================================

============================================================================

====================CAGE CRITICAL DIMENSIONS =========================================================

=================== Datum Planes Definition =============================================== 

Plane B ===================================================

Plane:PLNB

Flatness 0.0484 0.1

Perpendicular 0.0489 0.1 DAT(datA)

                                                                                

Plane C =============================================

Plane:PLNC

Perpendicular 0.002 0.05 DAT(datA)

Flatness 0.0019 0.03

Perpendicular 0.0055 0.05 DAT(datB)

                                                                                

Plane D =======================================================

Plane:PLND

Flatness 0.0586 0.1

Perpendicular 0.0592 0.1 DAT(datA)

Parallelism 0.0903 0.15 DAT(datB)

Parser

Work orders, 
critical parameters, 
machine parts, 
actions 

דוגמא

3מספר 
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Control Chart

https://www.youtube.com/watch?v=E7W99sCYYos&fbclid=IwAR3jjFfv640Y
Jn8RipksFhEWWQVfdVlrPb4EpgbmCpInPng6x6EEGI2C8RU
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Monitoring–ניטור 
Diagnostics–אבחון 
Prognostics–חיזוי 

Prescriptive-הנחיה 

דוגמא

3מספר 

https://www.youtube.com/watch?v=E7W99sCYYos&fbclid=IwAR3jjFfv640YJn8RipksFhEWWQVfdVlrPb4EpgbmCpInPng6x6EEGI2C8RU


https://www.youtube.com/watch?v=2V1vG9UGHFs

https://vimeo.com/285180512דוגמא

3מספר 

https://www.youtube.com/watch?v=2V1vG9UGHFs
https://vimeo.com/285180512


Cause & Action annotation 

of out of trend data points

33

Bayesian Network

Action Log

Contextual 
information



Predictive Analysis (Proactive, What-If)
Prognostics for machine/part planning

Triggering event

Cause likelihood

Prioritized 
actions

Contextual 
information

34



Machine HFMP ALUM ROLLER S
Part CX141 19030
• Setup issues 18% probability
• Tool issues 71% probability

Machine SMT1
Part CX141 19030
• Setup issues 7% probability
• Tool issues 87% probability
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Predictive Analysis (Proactive, What-If)
Prognostics for machine/part planning



Diagnostics (Reactive, If-then)
Diagnostics following alarm

Triggering 

event

Cause 
likelihood

Prioritized 
actions

Contextual 
information
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https://soundcloud.com/crm-buzz/vztiidywcnye/s-0cEZ3
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https://soundcloud.com/crm-buzz/vztiidywcnye/s-0cEZ3


https://www.youtube.com/watch?v=Z_hcmxYH8Ng&list=PLOQ4C

AjSlhKm8WrhWVfLi1S2EonR0riaQ&index=4&t=0s
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https://www.youtube.com/watch?v=Z_hcmxYH8Ng&list=PLOQ4CAjSlhKm8WrhWVfLi1S2EonR0riaQ&index=4&t=0s


https://www.youtube.com/watch?v=GX3F6Zy-

Vwk&list=PLOQ4CAjSlhKm8WrhWVfLi1S2EonR0riaQ&index=1
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https://www.youtube.com/watch?v=GX3F6Zy-Vwk&list=PLOQ4CAjSlhKm8WrhWVfLi1S2EonR0riaQ&index=1
https://www.youtube.com/watch?v=GX3F6Zy-Vwk&list=PLOQ4CAjSlhKm8WrhWVfLi1S2EonR0riaQ&index=1
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