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1. Introduction

This  report  presents  the  outcomes  of  the  course  upgrading  and  team-teaching  development  carried  out 

within WP3 of the NextGEng project.The implementation process led to the creation of 5 new laboratory 

activities and tailored seminars were created in cooperation with industry partners, including ISR (3 labs),

Valmet (4 labs), and Bosch (4 labs). These activities strengthen the applied dimension of the curriculum and 

enhance the connection between academic learning and industrial practice.

The  development  process  was  highly  collaborative,  involving 16 coordination  meetings across  the  co-

teaching teams of courses C5 and C6, with the participation of 12 higher-education teachers and 5 industry 

experts. This joint effort ensured alignment of content, consistent implementation across institutions, and 

the integration of industry-relevant competencies.

The  pedagogical  materials  developed  within  this  project  are  released  under  the  Creative  Commons  CC  

B��-NC-SA license (Attribution �� NonCommercial  �� ShareAlike). This license permits users to freely access, 

use, and adapt the materials provided that appropriate credit is given to the authors and the project. The  

materials  may  not  be  used  for  commercial  purposes, and  any  adaptations  or  derivative  works  must  be  

distributed under the same license terms.

In the next Chapters the produced laboratories modules are presented.
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2. Laboratories topics 

 

C5 - Computer Aided Design 

Laboratory 1 – Design of a Specular Vision System (in collaboration with ISR) 

Laboratory 2 – Fit-for-purpose 3D modelling (in collaboration with VALMET) 

Laboratory 3 - Design of parametrized parts with applications in logistics (in collaboration with BOSCH) 

 

C6 - Manufacturing Technology 

Laboratory 1 - Additive manufacturing at Valmet (in collaboration with VALMET) 

Laboratory 2 - Solder Paste Printing Process (in collaboration with BOSCH) 

 



C5 – Computer Aided Design

NextGEng - International Cooperation Framework for Next Generation Engineering Students

L1 – Design of a Specular Vision System
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Computer Aided Design
Project work - Design of a Specular Vision System



Design of a Specular Vision System demonstrative stand

Page 3 / xx

Project overview:

Objectives • Design a demonstrative stand for a specular vision system, aiming to illustrate the 
principles of light reflection and image formation on reflective surfaces

• The stand should integrate optical components, mechanical supports, and 
measurement/observation tools for vision-related applications

Pre-requisite • Basic skills and knowledge of SolidWorks and of technical drawings
• Mechanical Design Fundamentals - machine elements and supports
• Basic knowledge of measurement techniques and optics

Equipment used 
for laboratory

• PCs with SolidWorks
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Upon completion of this activity, the student will be able to:

1) Explain the principles of light reflection and image formation on specular surfaces 

2) Design and assemble a demonstrative stand integrating optical components, mechanical supports, and 

measurement/observation tools, considering technical specifications, alignment, functionality, and cost-

effectiveness

3) Document, present, and justify design choices; evaluate system performance;

Design of a Specular Vision System demonstrative stand



Content
• Introduction

• Motivation and relevance of specular vision in engineering and applied sciences.

• Theoretical concepts related to Specular Vision

• Industrial applications that use Specular Vision

• Project task description

• Design requirements and constraints

• Technical specifications 

• Aesthetic and Promotional Aspects

• Summary, Discussions & Feedback 

Page 5 / xx



What is Specular Vision

Automatic inspection of aesthetic quality of 
parts and components with specular surfaces 

(transparent and reflective), using
artificial vision equipment and patented lighting 
systems in:

✓ Optical Inspection Technology [OIT ®]



How is the process

Page 2 

I need to inspect

automatically this part.

In less than 20 s!

Industry Professional
(our customer)

ISR Team

(Innovation and 
Engineering)

Free-of-charge feasibility study based on

Artificial Vision Techniques

Industrial Inspection System
OIT ®

Flexible solutions

Customer driven quotations

4.0. Ecosystem

The eyes of the industry

Adapted to surface



Our OIT solutions in industry

Page 3

The eyes of the industry

8

Success Case: OIT HeadLamps (HL) / RearLamps (RL) System

• Specular Vision ® technology adaptation 
considering productive process 
requirements.

• New HL / RL models integration through 
Vision Jig development.

INJECTION
COATING

OIT ®
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Success Case: OIT HeadLamps (HL) / RearLamps (RL) System

Headlamp – transparent surface
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Success Case: OIT Thick Lenses Inspection System

Our OIT solutions in industry
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Success Case: OIT Thick Lenses Inspection System

Our OIT solutions in industry



Design challenge: Demonstration System for ISR Inspection Technology 

Page 7

Context and Objective

• Given the need to demonstrate to the public the capabilities of the inspection technology developed by ISR, the 

design of a compact, functional, and visually attractive demonstration system is proposed. This system will be 

transferred to Stemmer Imaging, camera supplier and technology partner, for use at trade shows and events such as 

the upcoming edition in Barcelona. The objective is to increase the visibility of the inspection technology developed 

by ISR, through a demonstrator that allows its use in exhibition environments without compromising technical 

quality or incurring unnecessary costs

Restrictions and economic considerations

This system will not generate direct revenue, so the design must 

prioritize low-cost solutions, using readily available or 

inexpensive materials without compromising functionality or 

display aesthetics.
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Functional concept of the system

• The system is based on the inspection of transparent parts 

using image composition generated between an 

illumination panel (LCD) and a camera placed in front of it, 

pointing towards the screen. The part to be inspected is 

positioned between these two elements, allowing the 

evaluation of defects or properties using artificial vision 

techniques adapted to transparent surfaces.

Design challenge: Demonstration System for ISR Inspection Technology 



Demonstration System for ISR Inspection Technology 
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Technical specifications and requirements

• Maximum system dimensions: 800 x 800 x 1600 mm. A reduction in these dimensions is prioritized to facilitate 

installation on a table. If these dimensions are exceeded, the system must be equipped with wheels to allow for 

transport.

• Weight: It should be limited if used on a tabletop. In freestanding installations, weight is not a limiting factor, 

provided the solution is stable and easily movable.

• Part to be inspected: Maximum size of 200x200mm. The system must integrate centering devices or fixings for:

• Inspection BILED lens

 



Demonstration System for ISR Inspection Technology 

Page 10 

Components to be integrated:

• Industrial inspection camera

• 19-inch LCD panel

• Industrial PC and switch

• Additional screen for displaying results and system configuration (visible at 2-3 m 

distance)

Physical and ergonomic design:

• Closed structure with side access (removable door or panel with magnetic fixings)

• Height adjustment of the chamber to adjust the distance to the panel according to 

the test configuration.

• Possibility of table mounting or in a free-standing configuration with casters 



Demonstration System for ISR Inspection Technology 

Page 11

Visual and promotional aspects:

• Striking and professional design, aimed at capturing the attention of visitors at trade shows

• Incorporation of graphic elements or screen printing that reinforce the visual identity of ISR

• Adequate arrangement of the system to facilitate interaction and observation of the process from various angles
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Upon completion of this project, the student will be able to:

1) Analyze and interpret technical requirements.

2) Apply optical and vision-based inspection principles.

3) Design a compact and functional demonstrator system.

4) Evaluate cost-effectiveness and technical feasibility.

Demonstration System for ISR Inspection Technology 



NextGEng - International Cooperation Framework for Next Generation Engineering Students
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C5 – Computer Aided Design

NextGEng - International Cooperation Framework for Next Generation Engineering Students

L2 - Fit-for-purpose 3D modelling
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Computer Aided Design
Laboratory work - Fit-for-purpose 3D modelling



Page 3 / xx

Laboratory overview:

Objectives • acquire the ability to apply different levels of modelling—ranging from PowerPoint CAD 
and concept models to engineering/development and parametric models—in a 
resource-efficient manner.

• The activity integrate lean and agile principles, and fosters critical decision-making skills 
in selecting a “fit-for-purpose” level of detail, thereby avoiding unnecessary complexity 
and optimizing the modelling process

Pre-requisite • Basic skills of CAD/3D modelling software
• Fundamentals of manufacturing/product engineering
• Awareness of LEAN and agile principles (avoiding over-processing, maximizing value)

Equipment used for 
laboratory

• PCs with Katia

Fit-for-purpose 3D modelling
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Upon completion of this activity, the student will be able to:

1) Select and justify the appropriate modelling approach for a given design task based on its purpose and available 

resources;

2) Create 3D models at different levels of resolution (from quick sketches to parameterized models) while avoiding 

unnecessary features and complexity;

3) Assess when (and when not) parametric modelling or high-detail modelling is worth the additional effort;

Fit-for-purpose 3D modelling



Content

• Introduction

• Valmet company introduction

• Modeling 4 different type cases

• Power point -CAD

• Concept models

• Development/engineering models

• Parametric models

• Summary, Discussions & Feedback 

Page 5 / xx
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1 | Introduction

Ciprian
Placed Image
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2 | Valmet company introduction

Ciprian
Placed Image



CONFIDENTIAL

This is Valmet

20 May, 2025 © Valmet   |   General presentation 20209

 Market’s widest offering 
combining process 
technologies, services and 
automation

 Research and development 
spend  EUR 71 million in 
2019

Unique offering Strong global presenceMarket leadership Leader in sustainability

 Leading market position in 
all markets

 Pulp             
 Energy         
 Board         
 Tissue         
 Paper           
 Services       
 Automation  

 Approx. 100 service centers
 96 sales offices
 39 production units
 16 R&D centers
 14,000 professionals

EMEA 
China
North America
Asia-Pacific    
South America   

 Eight consecutive years in 
Dow Jones Sustainability 
Index

 Four consecutive years in 
Ethibel Sustainability Index 
Europe

 A- rating in CDP climate 
program 2020

#1–2
#1–3
#1
#1
#1
#1–2
#1–3

8,700
1,800
1,700

900
500

We aim to become the global champion in serving our customers. Our 14,000 
professionals around the world work close to our customers and are 
committed to moving our customers’ performance forward – every day.

Ciprian
Rectangle



INTERNAL

A strong financial profile and balanced business portfolio

May 20, 2025 © Valmet   |   General Presentation10

Net sales by area Net sales by segment
Orders received
EUR 5,194 million

Net sales 
EUR 5,074 million 

Comparable EBITA
EUR 533 million

Comparable EBITA margin
10.5%

Order backlog
EUR 4,403 million

Employees
19 000+

32%

20%

48%

Services

Automation

Process Technologies

21%

14%

37%

16%

12%

North America
South America
EMEA
China
Asia-Pacific

2022 key figures of Valmet

Ciprian
Placed Image
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Global presence creating a good platform for growth

© Valmet   |   General Presentation11 May 20, 2025

Personnel as in December 2022

>130 
service centers

>50
Production
units 

28
R&D centers

Ciprian
Placed Image



INTERNAL

Global presence creating a good platform for growth

© Valmet   |   General Presentation13 May 20, 2025

Personnel as in December 2022

>130 
service centers

>50
Production
units 

28
R&D centers

Spain | 6 Valmet locations
Barcelona | Valmet Flow Control Services, valves & spare parts

Bilbao | Pulp and Paper Sales & Service
Madrid | Automation Sales & Service

Zaragoza | Services
Zaragoza | Maintenance center
Zaragoza | Roll Service Center

Ciprian
Placed Image



General overview of a paper/board machine | Tending side view

20 May 2025 © Valmet   |   Author / Title14

Headbox

• Hundreds of side-by-side 
nozzles sprays the pulp 
– a mixture of water and 
natural fibers – on top of 
a fabric.

Former (forming section)

• The web is formed and 
moved between the fabrics, 
because the material is still 
too wet to hold its own 
weight.

• The speed of which the web 
is moving is typically ~1200-
1600 m/min (~60-100 km/h).

• Water is removed mainly 
gravitationally, with some 
help of vacuums.

Press

• Water is removed mechanically by 
pressing the web between ”nips” 
that are created by two rolls .

• When the web enters the press 
section, it is already strong enough 
to support itself and so dry that the 
drying principle need to be 
changed (= forming is not viable 
anymore).

(Pre-)Dryer

• The web is dried to its final 
dryness with multiple groups 
of steam-heated cylinders.

• Drying section is covered with 
a hood, keeping the ambient 
temperature stable and 
ensuring good energy-
efficiency.

• Temperature inside the hood 
is very high, up to 100-120°C. 
People are generally not 
allowed inside it when the 
machine is running.



General overview of a paper/board machine | Tending side view

20 May 2025 © Valmet   |   Author / Title15

Sizer

• Gluing and coatings are 
applied to the surface of 
the web to obtain the 
desired paper/board 
properties.

• Mainly the tensile 
strength and surface 
quality are being 
improved.

After-Dryer

• Coatings applied 
on the sizer 
section are dried.

• Functionalities and 
environment are 
identical to the pre-
dryer.

Calender

• Surface quality of the web 
is being improved in nips. 
The amount of nips may 
vary.

• This process step 
produces the desired 
thickness and a smooth 
and glossy finish.

Reel

• The finished product is 
rolled to large parent rolls.

• A temporary store of the 
parent rolls is located next 
to the reel section

• Weight of the rolls can be 
up to 100 tons.

Winder

• Large rolls are 
”winded”: They are 
cut in the machine 
direction to smaller 
customer rolls that 
are better sized for 
further processing.

• Speeds are 
considerably higher 
than with the 
production process, 
of up to 3000 m/min 
(180 km/h).



INTERNAL

20 May 2025 © Valmet   |   Author / Title16

Traditional paper machine
Valmet | Around 1970-1980s



INTERNAL

28.05.2019
Modern paper machine | Valmet OptiConcept M | Early 2010s



INTERNAL

3 | Modelling
4 different types of cases
Disclaimer: The times stated in the modelling example are times it took to reverse 
engineer / 3D-model the features. Development times are an order of magnitude 
longer than what it takes just to model the geometries.

Ciprian
Placed Image
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20 May 2025 © Valmet   |   Author / Title20

practical resolution
= aiming for the smallest possible effort 
that achieves the set targets

See also:
• ”The art of maximizing the amount of work not done” as a 

foundational principle in agile software development or 
• ”Extra processing” as one of the eight wastes of LEAN

Ciprian
Placed Image



INTERNAL

20 May 2025 © Valmet   |   Author / Title21 Source: Mo Selim Art | https://www.youtube.com/watch?v=x9wn633vl_c

= a proper amount of time used
if the target is to draw…

“a recognizable 
Spiderman”

Comparable to a napkin sketch, 
“PowerPoint CAD” or a “3D sketch”

= a proper amount of time used
if the target is to draw…

“a clean representation 
of a Spiderman”

Comparable to an “engineering / 
development model”

in 3D-modelling

= a proper amount of time used
if the target is to draw…

“a nicely shaded 
representation of a 

Spiderman”
Comparable to a “product model”

in 3D-modelling
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Bonus question

20 May 2025 © Valmet   |   Author / Title22 Screenshot: neilyong05 (TikTok)

When the equivalent “a photorealistic 
representation of a Spiderman” would be 
justified in 3D modelling in engineering context?

(almost)

Never
In a world of finite resources, perfect is the 
opposite of good.

(Comparable to a parametric model with an 
excessive range of adjustability in 3D-modelling)

Ciprian
Placed Image
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Example case

20 May 2025 © Valmet   |   Author / Title23

Today we’ll do the “Cast sleeve” 
with 4 different modelling methods

Ciprian
Placed Image
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3A. PowerPoint CAD
Essentially first visualizations of an idea to get everyone understand the idea the same way

Examples:
10 seconds for the first example
1 minute for the second example
10 minutes for the third example

Ciprian
Placed Image
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10 seconds

20 May 2025 © Valmet   |   Author / Title25

Ciprian
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10 seconds

20 May 2025 © Valmet   |   Author / Title26

Ciprian
Placed Image
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10 seconds

20 May 2025 © Valmet   |   Author / Title27

Uusi valuholkki

Vesa mallintaa
ensi palaveriin

Ciprian
Placed Image
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1 minute

20 May 2025 © Valmet   |   Author / Title28
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1 minute
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1 minute

20 May 2025 © Valmet   |   Author / Title30
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1 minute

20 May 2025 © Valmet   |   Author / Title31
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1 minute

20 May 2025 © Valmet   |   Author / Title32
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1 minute

20 May 2025 © Valmet   |   Author / Title33
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title34
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title35

Floor
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title36

Floor

Guard
rail leg
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10 minutes

20 May 2025 © Valmet   |   Author / Title37

Toe-plate

Floor

Guard
rail leg
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title38

Floor

Guard
rail leg
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title39

Floor

Guard
rail leg
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title40

Floor

Guard
rail leg
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title41

Floor

Guard
rail leg
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title42

Floor

Guard
rail leg
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Toe-plate

10 minutes
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Floor

Guard
rail leg
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Toe-plate

10 minutes

20 May 2025 © Valmet   |   Author / Title44

Floor

Guard
rail leg
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3B. Concept models
Essentially a “3D-sketch” or an “idea feasibility study in 3D”

Example:
20 minutes to 3D model the plain version
25 minutes to 3D model the filleted version
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20 minutes

20 May 2025 © Valmet   |   Author / Title46
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3D features

20 May 2025 © Valmet   |   Author / Title47

Simple, short list
(with the unnecessary 
features included)
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Sketch examples

20 May 2025 © Valmet   |   Author / Title48

Sketches are only somewhat defined
(black vs green color in Catia)
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3C. Development / engineering models
Example:
2 hours to model
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2 hours
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3D features

20 May 2025 © Valmet   |   Author / Title51

A more extensive list of features (some unnecessary)
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Sketch examples

20 May 2025 © Valmet   |   Author / Title52

The sketches are fully 
defined (manually)
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Engineering model

20 May 2025 © Valmet   |   Author / Title53

Even if you’re not doing a parametric 
model, some parameters may still be useful 
(e.g. measurements that repeat on many 
instances). Still, don’t overdo this!
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Development model

 Multibody part with dozens of 
obsolete sketches and previous 
development versions

 Obsolete deactivated commands
 No material specified
 No technical drawings made
 Model not released

20 May 2025 © Valmet   |   Author / Title54
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Development model

 Multibody part with dozens of 
obsolete sketches and previous 
development versions

 Obsolete deactivated commands
 No material specified
 No technical drawings made
 Model not released
 (Screenshot: The model with all 

the hidden bodies made on 
different development phases 
unhidden…)

20 May 2025 © Valmet   |   Author / Title55


