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Company XPF"'\'/is;i’on

Base facts

Based in Groningen, The Netherlands

Founded in 1999

Focus on container glass forming (hot end)
Focus on sensing, robotics and artificial intelligence
Focus on inspection, process monitoring and (automatic) process control

Active in over 35 countries
Supplier to more than 50 glass manufacturers

Equipement installed on over 650 production lines




Company XPF"'\'/iS‘i’on

People

* Development, sales, operations,
consultancy

* Solid balance between
education and (glass forming)
experience

* Low turnover — great team
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Container Glass Industry

XPAlyision

Their Customers
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Container Glass Industry XPF"'\'/iS‘i’on

Their challenges

° WO rka rce Quote Sandra Maria Santos (FEO of BA Glass): |
I am happy to know you continue to strengthen your team. We will need to have
° E ne rgy enough capabilities to do a disruption in the ways glass packaging is produced

and faster than we could dream. The youngest are running out of the heavy
industry. It is a question of survival for our industry.

Sustainability

Flexibility
Health & safety

The industry average PTM of 85%-90%, the many process related defects and the variation in glass wall thickness of
30%-60% gives enough room to improve



Mission and Vision vision

Vision
A fully automated but supervised container glass forming process, resulting in near

zero defects production, minimum variation in glass wall thickness and faster
production of lighter containers, making glass more sustainable

Mission
We make it possible for container glass manufacturers to optimize their forming

process in order to produce higher quality and lighter containers, at lower cost
whilst being less dependent on people

We focus on sensors, robotics, artificial intelligence and automation



Product portfolio xPHr\'/iS‘i’on

XPAR technology

——




IRD XPAlyision

Per cavity, per bottle, real time, quality and
process information

* Inspection
° Bottle inspection
*  Reduced blocked ware / resorting
* Improved quality to customer
*  Track and trace with Long Term Image Storage

* Process monitoring

°  Fast corrective actions on cavity performance and
transport

* Improved efficiency / pack to melt

Process improvement & (automated) control

*  Automated control of ware spacing and vertical
glass distribution

°  Faster job change, improved swabbing / section
stop-start

Multi gob/product/color/process
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IRD vision

These defects will lead to customer complaints.

The IRD will reduce this risk very strong.



IRD XPAlyision

Process monitoring

The IRD is also a good tool to assist at the start
up after the jobchange e



Gob Monitor
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XPAlyision

Per cavity, real time, quality and process
information

® Process monitoring

° Gob inspection and monitoring: length,
volume, angle and shape

* Process improvement & (automated)
control

° Automated gob weight control through tube
and needle adjustments

° Faster job change, less weight variation, less
defects produced, lower glass wall thickness
variation

*  Multi gob/product/color/process



Gob Monitor xDFIRIi':':fOI'I

B BF ®EMin B Max

vision

The main screen (Home) shows information of the Gobs just after cut.

At the left the gobs are shown and on the right the measurements of
the Gobs: measured weight, length and the tilt of the gobs.
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Gob Assist / blank temperature XPAlyision

Loading & container forming control

Per cavity, real time, measuring quality and
process information

* Process monitoring

* Key quality and process information on gob
loading (GAL: length, position, speed, time
of arrival, shape and orientation

* Key quality and process information on blank
temperatures (BTC): blank, plunger, neck
ring and parison

* Process improvement & (automated)
control

° Automated controls of blank and plunger
temperatures

° Faster job change, less defects produced,
lower glass wall thickness variation

°  Multi gob/product/color/process




Sensor fusion vision

26 Jun 2014, 16:10:16 Rejects are on PL41

ec i F1 F2 F3 F4. F5- — F6 |~
Ex v ST = Toa e o Eve vy
[ e ama S R
11M I fintensity Low =] I [Baden =l =2 AT | wl
TIME [MouLD [ cAusE [INFo [=]
10:168:00 11 HIGH Karper mitte 498 %
[ 1 hour J [ 8 hours J [ 24 hours J 101632 1M HIGH Keirper mitte 41.5 %
- 10:18:47 11 HIGH Karper mitte 484 % J
/ Gob pOSItIOﬂ \ 10:19:23 1M Asymmetry Korp... 308 %
10:18:37 11 HIGH Karper mitte 3T
10:20:09 11 LOW Hals unten 556 Y%
10 10 11 HIGH Eoden 147.5 %
0 1M HIGH Eoden 1227 %
8- CEE M oM =l
61 Malnl Satellite | DualCam I;
smm g% =& 26-06-2014 / 10:20:58 111
—_ 44 gEOm gm mEm u m - -1 ml--c---x--
E 24 H 2 L] m = B gmm g " Rejected Intensity ... - Intensity ...
= - n e [ ] Emm g [ Processing Time, TTR 61 ms 1136 ms 79 ms 683 ms -- ms 683 ms
s o ] ] "pplEE - iy m
.9 ] L] L] [ ] c . .
= [ am Angle / Ware pos 80,0 53.1 0.7 um
;-g g/ mm g ® a® - . Tidrh 60.1 nn 50.1 um 60.1 mn
[ ]
e [ ] "m el Intensity Asymmetry
L ndg g z %
6 Hals oben -34 03 10 %
a Hals unten -60 & 14 %
schulter -65 % » 17 %
-89 Rirper oben -20 % 12 % | Satellite
Eorper mitte 3l 0% 18 %
-10 T T T T T T T T T T T T T T T T Eérper wnten a3 % e 17
08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 Eoden 122 % 16 %
time Verticality
Total 4.1 mm 4.2 mm 4, 4mm  -22°
Hals 2.2 mm 1.8 um 2.2 mm
Edrper 2.0 mm 2.5 um 2.5 mm
Selected cavity: 11M| Section: 3 Machine periods: 9/10 Trio © [ =5} - -
Gia> 7N 4 ‘ OPERATOR : XPAR Vision PACK RATE : 98.1% NUMBER : 359854454 ARTICLE : 311313 33¢l Holsten TC
%

Typical for position: Poor glass distribution in shoulder and body.



Al technology vision

Al plays an important role in streamlining operations
through digitally observing production/proces data
and based thereon managing and directing production
activities. (Productivity/efficiency improvements)

Al emerges as a data detective, unveiling unknown

anomalies/insights and performing precise predictions.
(Data Science)



Al technology

XPAlyision

Process Al: operator assistance — one Ul

Advices &
customized
SOP’s

Intelligent sensor data analyses

Advices and customized SOP’s for
preventive and corrective actions

®*  Process related
* Defect related

Process improvement & control

* No fire fighting, early warning, focus on
prevention

Reduces operator workload

Multi gob/product/color/process




Al technology vision

Provides “digital consultant” assistance to the operator
(move in direction of skilled to unskilled)

mproved process control through anticipation (leads to
nigher productivity)

Provides a means to standardize and monitor operator

workflows (leads to higher embedding and controlled
operations)

Provides a means to aggregate multiple sensor Ul’s and

holistically bring interpreted data to the operator (leads to
improved and consistent workflows)




Al technology vision

Overall production stability ware spacing (cavity)
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Figure 3.1: Graph showing the overall machine average standard deviation for the bottle timing,

(a) Before (b) After



Al technology xPF"\'nS‘i]on

4> Advices ~  All advices

Cavity 4F Check glass distribution / verticality Number of advices

Cavity 5B Check takeout process I FPending [l Resolved

Cavity 4M Check takeout process

Cavity 7B Check wedged bottoms

Cavity 12B Check wedged bottoms
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Al technology porVi':';i]OI'l
Automated reporting - advice statistics over period

ProcessAl User Awareness
Total number of advices per day

Feadback status

m Confirmed

207 m Disagreed
@ Process confirmed
E 15 4 e Snoozed
] 19 13
-]
C ] 16
ERLE
5 9
5 -
0- 1
2023-04-10 2023-04-11 2023-04-12 2023-04-13 2023-04-14 2023-04-15 2023-04-16
Mon Tue Wed Thu Fri Sat Sun

Total number of advices (top 15)

Check Gob Loading 70
Set Start Pushout Earlier
Feadback status
e Confirmed
mm Disagreed
Set Start Pushout Later 3 Pracess confirmed
e Snoozed
T T T T T
1] 20 40 60 B0
Report generated by Based DI.'I data from the period
x H T From: Monday 10 April 2023 - 0:00:00 CEST &
P WISIJDI'I Page 1 of 5 To: Monday 17 April 2023 - 0:00:00 CEST




Al technology porVi':';i]OI'l

Automated reporting — worst performing sections per advice type

Line overview: Top 3 most occurring advices
#0 - Check Gob Loading

Linea F3: 93
M1: 93
S1 S2 S3: sS4 S8: 59: S10: S11:
5 3 7 9 5 2 7 6
B: B B B: B B: B B:
1 1 1 3 1 2 3 1
M: M M M: M M: M M:
3 1 2 6 2 0 3 4
F: F F F: F F: F F:
1 1 3 1] 2 0 1 1
Report generated by Based on data frem the period »
x H . From: Monday 10 April 2023 - 0:00:00 CEST @
P r{f'IS'IJDI'I Page 3 of 5 To: Monday 17 April 2023 - 0:00:00 CEST
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SENSE-THINK-ACT-CONNECT all coming together XPAlyision
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DataScience — all coming together XPAlyision

® Fillan ETL pipeline with 650+ lines worth of data
® Use ProcessAl modules as production quality indicators
° Let the data speak, use Data Science to study subprocess impact on product quality

* Compare the industry on different productions lines with different automations levels:

Consultancy for production

L E optimization (Data Science)
INGiA REPORT
BENCHM ARKING JSTRY ‘ Leading to targeted sales

THE INDUSTRY

Opening the way to
erformance based
usiness models




XPAision

heading For perfection

— Bright ideas.
Better glass.
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