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Executive Summary 

The purpose of the deliverable “D2.6 OPTIMAI use cases definition” is to define and describe the 

OPTIMAI industrial use-cases for implementing the project’s developed solutions in the three 

pilots. Dedicated use-cases definition online meetings and workshops have been conducted in 

order to develop the pilot use-cases based on their industrial needs. A specific set of KPI’s will 

be measured in the three pilot sites as well as their validation procedures are provided for 

each of the use-cases. 

In total, 24 use-cases have been identified from the three industrial pilots, covering all the 

three areas: quality inspection; production line set-up/calibration; and production planning. 

The identified use-cases have been linked with specific user requirements as identified in “D2.1 

User and ethics and legal requirements I”, which was submitted in June 2021. 

  



7 

Table of Contents 

Executive Summary .............................................................................................................................. 6 

Table of Contents ................................................................................................................................. 7 

1 Introduction ................................................................................................................................. 11 

1.1 OPTIMAI project overview ................................................................................................... 11 

1.2 Purpose ................................................................................................................................. 11 

1.3 Content and structure ......................................................................................................... 12 

2 Description of the Pilot sites ...................................................................................................... 13 

2.1 TVES antenna manufacturing pilot site, Spain .................................................................. 13 

2.1.1 UC1 - Zero defect quality inspection ........................................................................... 14 

2.1.2 UC2 - Production line setup-calibration ...................................................................... 15 

2.1.3 UC3 – Production planning .......................................................................................... 16 

2.2 MTCL microelectronic assembly pilot site, United Kingdom ............................................ 16 

2.2.1 UC1 - Zero defect quality inspection ........................................................................... 17 

2.2.2 UC2 - Production line setup-calibration ...................................................................... 17 

2.2.3 UC3 – Production planning .......................................................................................... 17 

2.3 KLEE elevator manufacturing pilot site, Greece ................................................................ 17 

2.3.1 UC1 - Zero defect quality inspection ........................................................................... 18 

2.3.2 UC2 - Production line setup-calibration ...................................................................... 18 

2.3.3 UC3 – Production planning .......................................................................................... 18 

3 Methodology ................................................................................................................................ 20 

3.1 Use case definition template .............................................................................................. 20 

3.2 WP2 online meetings and use-cases definition workshop ............................................... 21 

4 Results .......................................................................................................................................... 22 

4.1 TELEVES use cases definition .............................................................................................. 22 

4.1.1 UC1: Reduce the number of defects ........................................................................... 22 

4.1.2 UC2: Production line setup-calibration ....................................................................... 23 

4.1.3 UC3: Production planning ............................................................................................ 25 

4.2 MICROSEMI use cases definition ........................................................................................ 26 

4.2.1 DSP_OP_UC1: Dispensing Operator Use Case 1 ........................................................ 26 

4.2.2 DSP_TEC_UC1: Dispensing Technician Use Case 1 .................................................... 28 

4.2.3 DSP_ENG_UC1: Dispensing Engineer Use Case 1 ...................................................... 29 



8 

4.2.4 DSP_LGC_UC1: Dispense Logistics Use Case 1 ........................................................... 30 

4.2.5 DSP_TEC_UC2: Dispense Technician Use case 2 ........................................................ 31 

4.2.6 DSP_OP_UC3: Dispensing Operator Use Case 3 ........................................................ 32 

4.2.7 RTG_OP_UC1: Routing Operator Use Case 1 .............................................................. 33 

4.2.8 RTG_TEC_UC1: Routing Technician Use Case 1 .......................................................... 34 

4.2.9 RTG_ENG_UC1: Routing Engineer Use Case 1 ............................................................ 35 

4.2.10 RTG_LGC_UC1: Route Logistics Use Case 1 ................................................................ 36 

4.2.11 RTG_TEC_UC2: Routing Technician Use Case 2 .......................................................... 36 

4.2.12 RTG_OP_UC3: Routing Operator Use Case 1 .............................................................. 37 

4.2.13 WFS_OP_UC1: Wafer saw Operator Use Case 1 ......................................................... 38 

4.2.14 WFS_TEC_UC1: Wafer saw Technician Use Case 1 ..................................................... 39 

4.2.15 WFS_ENG_UC1: Wafer saw Engineer Use Case 1 ....................................................... 40 

4.2.16 WFS_LGC_UC1: Wafer Saw Logistics Use Case 1 ........................................................ 41 

4.2.17 WFS_TEC_UC2: Wafer saw Technician Use Case 2 ..................................................... 42 

4.3 KLEEMANN use cases definition ......................................................................................... 43 

4.3.1 UC1: Zero defect quality inspection of the power unit parts .................................... 43 

4.3.2 UC2: Valve block pressure monitoring ....................................................................... 45 

4.3.3 UC3: Hydraulic lift Power Unit Testing ........................................................................ 47 

4.3.4 UC4: Hydraulic lift Power Unit Defect detection ........................................................ 50 

5 Conclusions .................................................................................................................................. 52 

References........................................................................................................................................... 53 

 

  



9 

LIST OF FIGURES 

Figure 1: Robotic Cell devoted to antenna director elements assembly. Main defects generation 

due to hydraulic press usage for elements transformation ........................................................... 14 

Figure 2: On the left a typical defect on an antenna is illustrated, caused by a defective material 

entering the production line. The picture on the right depicts three defects due to failures in 

the assembly of the metal rods on the plastic frame ...................................................................... 15 

Figure 3: Images of example MTCL route tooling, wafer ready for the saw process and typical 

epoxy encapsulation .......................................................................................................................... 16 

Figure 4: Power unit adjustments and testing room ....................................................................... 18 

Figure 5: Power unit check ................................................................................................................. 43 

Figure 6: Power unit adjustments ..................................................................................................... 45 

Figure 7: Power unit measurements ................................................................................................. 48 

Figure 8: Power unit re-adjustment and testing .............................................................................. 48 
 

 

  



10 

LIST OF TABLES 

Table 1: Use-case template ................................................................................................................ 20 

Table 2: Use-case attributes .............................................................................................................. 20 

Table 3: TELEVES UC1: Reduce the number of defects ................................................................... 22 

Table 4: TELEVES UC2: Production line setup-calibration ............................................................... 24 

Table 5: TELEVES UC3: Production planning .................................................................................... 25 

Table 6: MICROSEMI DSP_OP_UC1: Dispensing Operator Use Case 1 ........................................... 27 

Table 7: MICROSEMI DSP_TEC_UC1: Dispensing Technician Use Case 1 ....................................... 29 

Table 8: MICROSEMI DSP_ENG_UC1: Dispensing Engineer Use Case 1 ......................................... 29 

Table 9: MICROSEMI DSP_LGC_UC1: Dispense Logistics Use Case 1 ............................................. 30 

Table 10: MICROSEMI DSP_TEC_UC2: Dispense Technician Use case 2 ......................................... 31 

Table 11: MICROSEMI DSP_OP_UC3: Dispensing Operator Use Case 3 ......................................... 32 

Table 12: MICROSEMI RTG_OP_UC1: Routing Operator Use Case 1 .............................................. 33 

Table 13: MICORSEMI RTG_TEC_UC1: Routing Technician Use Case 1 .......................................... 34 

Table 14: MICROSEMI RTG_ENG_UC1: Routing Engineer Use Case 1 ............................................ 35 

Table 15: MICROSEMI RTG_LGC_UC1: Route Logistics Use Case 1 ................................................. 36 

Table 16: MICROSEMI RTG_TEC_UC2: Routing Technician Use Case 2 .......................................... 37 

Table 17: MICROSEMI RTG_OP_UC3: Routing Operator Use Case 1 .............................................. 37 

Table 18: MICROSEMI WFS_OP_UC1: Wafer saw Operator Use Case 1 ......................................... 38 

Table 19: MICROSEMI WFS_TEC_UC1: Wafer saw Technician Use Case 1 ..................................... 40 

Table 20: MICROSEMI WFS_ENG_UC1: Wafer saw Engineer Use Case 1........................................ 41 

Table 21: MICROSEMI WFS_LGC_UC1: Wafer Saw Logistics Use Case 1 ........................................ 41 

Table 22: MICROSEMI WFS_TEC_UC2: Wafer saw Technician Use Case 2 ..................................... 42 

Table 23: KLEEMANN UC1: Zero defect quality inspection of the power unit parts ..................... 44 

Table 24: KLEEMANN UC-2: Valve block pressure monitoring ........................................................ 46 

Table 25: KLEEMANN UC3: Hydraulic lift Power Unit Testing ......................................................... 48 

Table 26: KLEEMANN UC4: Hydraulic lift Power Unit Defect detection ......................................... 50 
 

  



11 

1 Introduction 

1.1 OPTIMAI project overview 

OPTIMAI is a research project that has received funding from the European Union’s Horizon 

2020 research and innovation programme under Grant Agreement No. 958264. OPTIMAI is 

conducted from January 2021 until December 2023. It engages 16 partners (End-users, 

Technology Providers, Research Institutes, Consultants and Universities) from 8 countries 

throughout Europe. Further information can be found in the project’s website i.e., 

https://optimai.eu/. 

Industry is one of most critical pillars of the European economy since it accounts for more than 

80% of EU exports and provides jobs for 20% of the European citizens. As a major driving force 

of economic growth and prosperity with tangible impacts on all sectors of the economy, the 

European industry has a long tradition in innovation and high-quality manufacturing, with 

several European companies being global leaders in their domain. However, the globalisation 

of the economy has resulted in increased competition from emerging markets in China and 

elsewhere, posing a major challenge that requires European industries to rapidly evolve and 

adapt.  

Against this backdrop, the OPTIMAI project aims to create a new European industry ecosystem, 

focused on the development of new solutions to optimise production, reduce defects and 

improve training to safeguard European industry for generations to come.  

The outcomes of the OPTIMAI project will contribute to overcoming the challenges posed to 

the European industrial sector, capitalising on the unmatched potential for scientific 

knowledge and innovation capacity already existing within EU member states.  

OPTIMAI seeks to research and develop highly innovative technologies for European industries, 

to integrate these new solutions across a wide variety of industry domains and to provide new 

training activities that will boost human performance in industry across Europe. 

1.2 Purpose 

The purpose of this deliverable is to develop a set of pilot use-cases based on the user needs 

considering the pre-defined use-cases described in the DoA i.e. 1) Zero defect quality 

inspection, 2) Production line setup-calibration and 3) Production planning. These three use-

cases constitute the basis for developing the pilots of the OPTIMAI project. As part of task 2.4, 

this deliverable offers a high-level description of the industrial use-cases, including the 

functional and non-functional requirements. This will help technical partner realise the 

adoption and integration procedures of the OPTIMAI technologies in the different pilot sites. 

Specific KPIs to evaluate the impact of OPTIMAI, as well as validation procedures are defined in 

order to measure the performance before and after the adoption and integration of the 

developed of OPTIMAI solutions in the different pilot sites.  

https://optimai.eu/
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From an ethical and legal perspective, OPTIMAI piloting activities will comply with the ethical 

and legal framework identified as applicable to the project in D9.1 and with the ethical and 

legal requirements listed in D2.1. In addition, as part of D9.2 the ethical and legal partner will 

conduct a specific assessment of the ethical, legal and societal risks that piloting activities may 

raise and will provide a set of mitigation measures to address such risks. 

1.3 Content and structure 

The following section provides a description of the three industrial pilot sites. Section 3 

presents the methodology that has been followed for the identification of the use-cases. The 

results of this deliverable are presented in section 4 and a conclusion including next steps is 

provided in Section 5. 
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2 Description of the Pilot sites 

In this section, the three industrial sites of OPTIMAI i.e. i) antenna manufacturing (TVES), ii) 

micro-electronics assembly (MTCL) and iii) elevators manufacturing (KLEE), are described in 

order to provide a pilot realization for evaluating the impact of the developed solutions. The 

industrial needs of OPTIMAI, will be presented in 3 different use cases in each of the three 

pilots: 

1. Use Case 1 (UC1) – Zero defect quality inspection 

This use case focusses on detecting defects, analysing their causes and predicting emerging 

deficiencies. 

2. Use Case 2 (UC2) – Production line setup-calibration 

This use case develops an automated quality control loop between inspection and machine 

setup and builds a context aware interaction environment for operator and production 

equipment. 

3. Use Case 3 (UC3) – Production planning 

The third use case targets the virtualization of the production line that will enable low-cost, less 

time consuming and efficient production planning. 

2.1 TVES antenna manufacturing pilot site, Spain 

The antenna manufacturing line was designed following a high-volume high mix approach. 

Therefore, it is key to deal with quick and reliable setups changes and parts failure detention at 

earlier as possible in the manufacturing process. As a result, TVES is able to produce antennas 

at high throughput and adjusted cost so the company can remain competitive against low-cost 

geographies. In order to achieve this, as it was stated in the DoA, this line is constantly being 

reused and operated under differing products configurations. This operation requires the 

regular break down and set up of equipment on a batch basis, which leads to significant time 

consumption and increases the production costs. Additionally, the regular set ups are more 

likely to cause defects and is getting more difficult to detect their cause when the operation is 

changing often. This challenging environment provides an ideal testbed for implementing and 

evaluating OPTIMAI’s use cases. 
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Figure 1: Robotic Cell devoted to antenna director elements assembly. Main defects generation due to hydraulic press 

usage for elements transformation 

OEE (Overall Equipment Effectiveness) is the metric used at TVES to quantify efficiency losses in 

manufacturing processes. This indicator can be broken down into its 3 parameters: availability, 

performance and quality.  The objective of the project is, from obtaining the parameters that 

determine the OEE, to locate and study the incidences that cause productivity losses in the 

assembly lines in order to improve the manufacturing processes. 

The scenario proposed for the OPTIMAI project is the TVES antenna manufacturing plant. 

Three use cases are defined: The first two use cases are defined with the objective of 

identifying, detecting and optimizing stoppages and/or incidents that affect production 

efficiency during antenna manufacturing. UC1 focuses on incidents that affect the OEE through 

its quality parameter while UC2 analyses the production efficiency losses due to availability and 

performance decreases.  

Subsequently, in UC3 it is proposed to obtain a digital twin of the antenna manufacturing plant 

that will allow simulating production scenarios and drawing important conclusions. UC3 will 

consider factors that currently do not affect the OEE indicator but do reduce the real 

production capacity (need for periodic preventive maintenance, scheduled interventions for 

process improvements or modifications, operator training, etc.).  

The following sections explain the execution of the foreseen use cases in this industrial 

context. 

2.1.1 UC1 - Zero defect quality inspection  

The objectives of this use case are: i) the real-time detection of defects; ii) prediction and 

prevention of upcoming defects by monitoring of production conditions. 

As previously mentioned, antenna manufacturing line is an error-prone manufacturing process 

and the sources of defects are attributed to a combination of material defects, parts 

integration and machine failures. Installation of quality inspection sensors and the use of AI 

models, OPTIMAI will target the most common types of defects: 

• Material defects: 
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As mentioned in the DoA, in the robotized antenna assembly line, materials used are coming 

from other sections (Plastics, Zamak, Antenna Workshop, FMS lines etc.) as well as materials 

that are processed in the Antenna Plant itself. Those coming from other sections meet the 

required quality guarantees, however, there are materials that are processed in the Antenna 

Plant that might not be detected as defective before entering the line. A detection at source of 

these defective materials in real time would improve production efficiency. 

• Final product quality failures: 

As mentioned in the DoA, along the line there are vision systems in charge of guaranteeing the 

quality of the product. The most common failure is an incorrect assembly of the elements that 

make up the antennas. By monitoring the assembly operation processes, OPTIMAI will predict 

when a process is possible to start failing and generating defective products in order to 

prevent it. 

 

Figure 2: On the left a typical defect on an antenna is illustrated, caused by a defective material entering the production 

line. The picture on the right depicts three defects due to failures in the assembly of the metal rods on the plastic frame 

2.1.2 UC2 - Production line setup-calibration 

As mentioned in the DoA, the objectives of this use case are; i) automating the reconfiguration 

of machines based on a contextual AI analysis of multiple sensors; ii) accelerating operator 

machine interaction using augmented reality and computer vision. 

This use case concentrates on setting up and calibrating the equipment related to the quality 

control defined for UC1. Based on quality inspection results, our ambition is to automatically 

re-calibrate machine parameters so that either defects are not propagated (so that no more 

defective parts are produced) or not manifested at all through the early identification and 

correction of suboptimal manufacturing. Moreover, line setups time will be improved as a 

result on this optimised calibration process. Related with the quality control scenarios and as 

stated in DoA, will be examined: 

• Manufacturing reference changes.  

Production efficiency is affected by needed stoppages between different products assembled 

on the line, 

• Stoppages in inspection/vision systems. 

Stoppages caused by quality control system affect throughput or availability regardless of 

whether the systems are accurate or false positives. 

• Incidents in material feeding peripherals. 
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• Incidents in pallet conveyor systems. 

• Software / hardware incidents in robotic cells. 

These events will be recorded during manufacturing and will provide OPTIMAI with valuable 

data on which to develop AI systems that will extract information that will be used to optimally 

reconfigure machines / robotic cells in the antenna manufacturing plant. 

2.1.3 UC3 – Production planning 

As stated in the DoA, this UC objectives are to; i) virtualize production developing a complete 

simulation environment to select optimal condition for different types of products and ii) 

connect the virtual with the physical counterparts enabling the rapid setup of production 

according to the virtual replicas. 

Here the target is to replicate using virtual twins of each production step in order to simulate 

production scenarios. The virtualization will include not only the specific robotic cells but also 

virtual sensors providing a complete virtual production environment. It will be key to identify 

optimal parameters for each product type while the necessary actuation interface will be 

implemented to rapidly setup the respective robots. 

As the priority of TVES is to maintain a high quality in their products, these systems have false 

failures as a counterpart to not sneak real failures. Eliminating false failures in any of these 

systems would also substantially improve the production efficiency of the line. 

By using OPTIMAI simulated scenarios, operators will be able to adjust and experiment with 

different setups in advance, before they can have any effect on actual production. 

2.2 MTCL microelectronic assembly pilot site, United Kingdom 

Modern electronic component assembly can require many processing steps taking place on a 

wide range of manufacturing machinery. Many of these steps have rejection criteria being 

classed as non-recoverable (i.e. wafer sawing, routing and encapsulation, see Figure 3) 

whereby process failure results in total scrap. Delayed detection of a process deficiency can 

then lead to a high volume of reject product. Once a commercial product is in production and 

volumes are high, cost and throughput is the key drivers. With a high value and high product 

mix, equipment at MTCL is constantly being reused and operated under differing conditions. 

This requires the regular break down and set up of equipment on a batch basis while 

maintaining high yields. This makes the MTCL site ideal for testing the OPTIMAI concepts. 

 

Figure 3: Images of example MTCL route tooling, wafer ready for the saw process and typical epoxy encapsulation 
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2.2.1 UC1 - Zero defect quality inspection 

The objectives of this use case are; i) real time detection of defects; ii) identification of defect 

cause even upstream; iii) real time prediction of upcoming defects and prevention of 

deficiencies. 

Currently quality verification is performed through manual inspection either right after each 

manufacturing step or at a suitable downstream process stage. This normally consists of a 

sample inspection carried out with the use of a microscope and heavily reliant on the 

inspector’s knowledge. OPTIMAI will aim to improve this process by delivering automated 

quality control methodologies for wafer sawing, PCB routing and glue/epoxy dispensing. 

2.2.2 UC2 - Production line setup-calibration 

The objectives of this use case are: i) quick response to defect detection with automatic and 

semi-automatic re-calibrations, ii) take into account operators’ experience and their ability to 

react and facilitating them with AR interfaces. 

By taking data from the previous use case UC1, this use case focusses on setting up and 

calibrating the equipment. Currently this is mostly manual process and relies on operator’s 

experience. OPTIMAI’s ambition is to either semi-automatically or automatically re-calibrate 

machine parameters based on quality inspection results, removing the opportunity for defects 

to be produced focussing on the following areas for each process.  

• Controlling the resistivity of De Ionised water supply during wafer sawing 

• Dynamically adjusting airline inlet pressure in PCB routing 

• Dynamically adjusting nozzle pressure in Glue and Epoxy dispense 

This will be carried out with the aid of near real time data and augmented reality. 

2.2.3 UC3 – Production planning 

The objectives of this use case are: i) allow operators to interact with the virtual twin of the 

production line, to ii) apply different setups to find optimal solutions before realizing impact on 

the actual production line, iii) apply directly the optimal setup to the actual production line. 

In the most ambitious section of the project each of the production steps will be recreated in 

the virtual world. The aim will be not only to re-create the machines but the whole working 

environment and generate an interactive platform to communicate effectively in the virtual 

space. Finally, the ability to connect the virtual and real-world machines will enable rapid set-

ups of machines remotely. 

2.3 KLEE elevator manufacturing pilot site, Greece 

In lift manufacturing, quality is the most critical factor for any new product. KLEEMANN 

specializes in highly personalised solutions, where quality testing is required on every step of 

the production line. Key products at KLEEMANN include mainly pre-engineered or fully-

customised elevators, that meet every project’s and customer’s demands. Every product has 

different specifications and is tested and operated under different conditions. While 



18 

KLEEMANN is a trusted manufacturer, and provides reliable and high-quality products and 

services, quality issues that need to be resolved are identified. More specifically, the pilot will 

focus on the hydraulic lift power units testing, where quality issues are present. 

2.3.1 UC1 - Zero defect quality inspection 

This use case aims at: i) automating the quality inspection process, while decreasing costs 

related to quality control and productivity and ii) identifying defects that are not spotted in the 

manual inspection in order to improve final product quality. 

This use case will be developed in the lift’s hydraulic power unit. The power unit is one of the 

most critical components for the smooth and normal lift operation and KLEEMANN has 

designed a test lab for the unit’s quality testing. This lab is a separate soundproof room, where 

the operating conditions of each hydraulic lift order are simulated based on the building 

characteristics. In 2020, nearly 5% of the tested hydraulic lift systems have presented problems 

related to cracked pumps, oil flow rate and several re-adjustments in the hydraulic power unit. 

Currently, the quality control is not automated and it requires manual inspections and expert’s 

knowledge and experience, while deficiencies in the calibration of the valve block are hard to 

spot and require considerable testing time while negatively affecting the operation of the lift in 

terms of speed, vibrations and sound. 

 

Figure 4: Power unit adjustments and testing room 

2.3.2 UC2 - Production line setup-calibration 

The objectives of this use case are to: i) automate the calibration procedure in order to reduce 

calibration time and ii) improve the final product quality by providing optimal setup of the 

hydraulic power unit. 

This use case aims at providing optimal setup of the hydraulic power unit valve block. To meet 

this goal, OPTIMAI will develop a solution that will assist the i) direct adjustments of the valve 

block based on quality control measurements from noise, vibrations and speed; ii) human 

operator to rapidly adjust the hydraulic unit’s parameters, including the valve block, using 

OPTIMAI’s AR and HCI environment.  

2.3.3 UC3 – Production planning 
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This use case will: i) reduce the defective parts via improved unit design and ii) connect the 

virtual with the physical quality control, to facilitate the implementation of corrective actions 

according to the virtual counterparts. 

In this use-case, OPTIMAI’s virtualization technology will be used to create digital twins of 

hydraulic power units that will be combined with AI models that map design choices to the 

units performance and any related defects. These models will be trained based on the data 

that will be collected from the test lab and they will focus on repeated errors and defects. With 

this use-case, mechanical engineers will be able to explore the impact of different design 

choices and to compare the behaviour of the actual unit with its virtual twin, during the lab 

testing in order to rapidly notice any discrepancies. 
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3 Methodology 

In order to define and provide a detailed description of the OPTIMAI use-cases, a use-case 

definition template is developed and use-cases online meetings as well as use-case definition 

workshop were conducted. 

3.1 Use case definition template 

A detailed user story, which describes how the developed software will work is defined as a use 

case. A use case includes a list of steps, typically defining interactions between the actors and 

the system in order to achieve a goal. The involved actors can be humans or external systems 

or tools. A use-case template is designed by WP2 partners in the context of Task 2.1: 

Consolidation of user and ethics and legal requirements. This template is used for the OPTIMAI 

use case definition.  

Table 1: Use-case template 

ID  

Name  

Version  

Involved Actors  

Preconditions  

Trigger  

End objective  

Post conditions  

Basic flow  

Step Action 

  

  

 

The use-case template consists of the following attributes: 

Table 2: Use-case attributes 

ID: Internal id for use case identification 

Name:   Describes the use case content 

Version: Number that helps to keep track of updates though the different 

iterations 

Involved Actors: People or tools who/which directly interact with the system 

Preconditions: Situations that need to be true for the use case to be executable 

Trigger: An action or situation that triggers initialization of the use case 

End objective: The directly observable purpose of this use case 

Post conditions: Specify what must be achieved at the end of a successful use case 

Basic flow: Describe the single steps of a use case 
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3.2 WP2 online meetings and use-cases definition workshop  

Apart from the WP2 bi-weekly online meetings, which provided fruitful insights regarding the 

user needs, a dedicated workshop has been conducted under WP2, where notes and 

recordings have contributed to the identification of use-cases that are based on the user needs 

and requirements.  

The agenda of the workshop is presented below: 

• Brief presentation of the 3 different use cases of each of the three pilots (KLEE, MTCL, 

TVES) (40 min) 

• Brief presentation of the major D2.1 findings regarding the OPTIMAI requirements (15 

min) 

• Draft list of scenarios per use case (40 min) 

• Discussion on specific KPIs that will be used for the OPTIMAI platform validation (15 

min) 

• Next steps (10 min) 

The three pilot partners KLEE, MTCL and TVES have presented the initial set of use-cases in 

order for the consortium to have a common basis for the discussions to follow. Technical and 

other partners have commented on the use-cases and suggested specific action points for the 

next steps. These action points included the identification of specific KPIs and validation 

procedures for each of the use-cases.  

Due to the ongoing COVID-19 pandemic, travels and visits to the pilot sites were restricted. 

However, the end-users have managed to provide videos from the production lines involved in 

the project in order to help other partners better understand the use-cases where the 

solutions developed within OPTIMAI will be applied. Collaboration and discussions between 

partners in WP2 online meetings have also assisted in the development and specification of 

the pilot use-cases. 
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4 Results  

In this section, the use-case definition is provided for each of the pilot partners. The use cases 

are developed by the three pilot partners (TVES, MTCL, KLEE) and include a list of steps, 

typically defining interactions between the actors and the system in order to achieve a goal. 

The use-case definition is the result of the use-case workshops and discussions between the 

pilot partners and the rest of the OPTIMAI consortium.  

The results are presented per pilot site in the following sections.  

4.1 TELEVES use cases definition 

4.1.1 UC1: Reduce the number of defects 

In Televés UC1 ("Zero defect quality inspection") the aim is to reduce the number of quality 

defects in the antenna production line. Quality defects in this assembly line are of 2 types: 

1) Defective materials: 

The most common fault is that incorrect materials arrive at the antenna assembly line that 

have been pre-processed in the antenna plant's own production cells, which are auxiliary to 

the robotised line and which do not have quality control systems. Materials coming from other 

sections (Plastics, Zamak, Antenna Workshop, FMS lines, etc) should not be a problem as each 

section is responsible for guaranteeing the quality of its production. 

2) Defective end products: 

Fundamentally, quality failures of this type are due to incorrect assembly of the different 

materials.  

Televés' robotised antenna assembly line has multiple vision systems for quality control, which 

means that quality faults are detected and do not reach the customer. In spite of this, Televés 

has identified a problem that it would be interesting to tackle in order to significantly increase 

the efficiency of the line. What we propose/request from Televés, within the framework of the 

UC1 use case, is to detect at source (vision system, etc.) the incorrect folding of the reflectors 

that make up our antennas. These reflectors are formed and folded in an auxiliary cell to the 

robotised antenna line. 

Table 3: TELEVES UC1: Reduce the number of defects 

ID UC1 

Name Reduce the number of defects  

Version 1 

Involved Actors 
Production engineers, Operators, Production Control 

engineers, IT engineers 

Preconditions 
To control the manufacturing process in order to reduce the 

number of defects and the associated waste, acknowledging 
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the importance of automation and automated optical 

inspections as decisive factors leading to a zero-defect 

production. 

Trigger 
Defect described in D2.6 paragraph 2.1.1 UC1 - Zero defect 

quality inspection 

End objective 
Reduce presence of defective or wrong material. 

Reduce Quality failures in the final product. 

Post conditions 

An improvement in OEE: i) the real-time detection of defects; ii) 

prediction and prevention of upcoming defects through 

simulation and monitoring of production conditions 

KPI-PS1.1: To reduce by 70% the materials that arrive at the 

robotized antenna line with poor quality due to incorrect 

processing in some machine of the antenna manufacturing 

plant itself. 

Basic flow  

Step Action 

UC1.1 Select the defect(s) on which it is interesting to act. 

UC1.2 Design and develop the solution. 

UC1.3 Test and validate the solution. 

 

This use-case includes the flowing requirements as identified in D2.1:  

• TVES-VID-DD–UR1: Detect at source reflectors with small breaks caused by incorrect 

folding 

• TVES-VID-DD–UR2: Detect at source reflectors with imperfections in the plastic 

housings caused by poor insertion of the elements. 

• TVES-VID-DD–UR3: Store information on detected faults. 

• FR-4: The system shall be able to manage the data acquisition and flow to the control 

and analysis modules 

• FR-9: Data repository 

4.1.2 UC2: Production line setup-calibration 

Just as the UC1 focuses on improving the quality parameter of antenna manufacturing, in the 

UC2 ("Production line setup-calibration") we are looking for improvements in the efficiency of 

the antenna line by minimising losses in performance and availability (the other 2 parameters 

of the OEE which is the index we use in Televés to quantify the efficiency of our production). 

There are multiple causes of stoppages in the robotised line that cause losses in availability or 

performance: 

• Reference changes. 

• Vision system detections. 

• Incidents in the material feeding peripheries. 

• Incidents in the pallet transfer. 

• SW/HW incidents in the robotic cells. 
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In the development of the OEE calculation system, we consider the recording of manufacturing 

information that can be analysed to detect optimal configurations of the manufacturing line. 

Evaluating what is the issue that most affects the efficiency of the antenna manufacturing line, 

it was concluded that following should be minimised/avoided: 

• inappropriate task load/references on robots, 

• presence of incorrect material in the feeding peripheries. 

In this sense, Televés is working on an automatic reference loading system using a change 

pallet. This would considerably minimise incidents, although additionally it is considered 

necessary and requested, within the framework of the UC2, a verification and notification 

system of the correct configuration of the line (references loaded in the different cells and 

materials present in the feeding peripheries).  

Table 4: TELEVES UC2: Production line setup-calibration 

ID UC2 

Name Production line setup-calibration 

Version 1 

Involved Actors 
Production engineers, Operators, Production Control 

engineers, IT engineers 

Preconditions 

Periodically the production cells (machines/robotic cells) 

report manufacturing data to a plant server. This plant server 

is responsible for routing the information from all the cells in 

your plant to a central server. 

Trigger 
loading of robot/machine tasks. 

Presence of adequate material in the feeding peripheries. 

End objective 

Improved automatic job loading via pallet changeover and 

based on production planning. 

Improved warnings/alarms of inconsistent line configurations. 

Less Incidents in material feeding peripherals. 

Less Incidents in pallet conveyor systems. 

Less Software / hardware incidents in robotic cells. 

Post conditions 

An improvement in OEE: i) automating the reconfiguration of 

machines based on a contextual AI analysis of multiple 

sensors; ii) accelerating operator machine interaction using 

augmented reality and computer vision. 

KPI-PS1.2: Improve by 5% the OEE indicator thanks to the 

conclusions obtained with the help of the systems developed 

in UC2. 

Basic flow  

Step Action 

UC2.1 
Improve the automatic loading of tasks on the 

robotised antenna line. 

UC2.2 
Design and develop a system for collecting and 

sending manufacturing data. 
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UC2.3 
Design and develop line configuration verification 

system. 

UC2.4 Implement alerts. 

 

This use-case includes the flowing requirements as identified in D2.1:  

• TVES-VID-OSU–UR1: Verify correctly loaded tasks in the different cells of the robotic line 

and generate alarms when incorrect configurations are detected. 

• TVES-VID-OSU–UR2: Verify the presence of suitable materials in the feeding peripheries 

and generate alarms when incorrect configurations are detected. 

• TVES-VID-OSU–UR3: Display line configuration information in graphical interface. 

• FR-7: The system shall support the interaction of operator and machine 

• FR-8: Production Information shall be displayed in the user 

• FR-13: The system shall develop a production optimisation model 

4.1.3 UC3: Production planning 

Regarding the UC3, the objective is the virtualisation of the production elements of the Televés 

assembly line in order to obtain the digital twin of the same. The digital twin will allow 

production scenarios to be simulated and important conclusions to be drawn for production 

optimisation.  

Televés has requested, within the framework of the US3, the development of a digital twin of 

the antenna manufacturing line with the capacity to calculate the ideal product manufacturing 

sequence based on a known workload. 

Table 5: TELEVES UC3: Production planning 

ID UC3 

Name Production planning 

Version 1 

Involved Actors 
Production engineers, Production Control engineers, IT 

engineers 

Preconditions 

Having an ERP to extract data: Current production planning 

processes do align with relevant standards or widely adopted 

protocols, because we use an ERP base on APICS standards 

(American Production and Inventory Control Society). 

In fact, our ERP help us to answer three questions: What is 

needed? How much is needed? When is needed? Our MRP 

works backward from a production plan for finished goods 

based on forecasts, which is converted into a list of 

requirements for the subassemblies, components parts, and 

raw materials that are needed to produce the final product 

within the established schedule. 

Trigger Production scheduling 

End objective to visualise production through real-time monitoring 
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integrated in the digital twin of the line 

Post conditions 

An improvement in OEE: i) virtualize production developing a 

complete simulation environment to select optimal condition 

for different types of products and ii) connect the virtual with 

the physical counterparts enabling the rapid setup of 

production according to the virtual replicas 

KPI-PS1.3: Improve the total production capacity by 10%. To 

achieve this, in addition to improving efficiency during 

production (KPI-PSI1.2), it is necessary to optimize via UC3 the 

scheduled downtime of production resources (preventive 

maintenance, interventions for process improvements or 

modifications, operator training, etc.). 

Basic flow  

Step Action 

UC3.1 
Virtualize production line with the key indicators that 

drives production efficiency 

UC3.2 
Connect required sensors and indicators with the 

virtualization of the line 

 UC3.3 Test and validate virtualization of production line 

 

This use-case includes the flowing requirements as identified in D2.1: 

• TVES-VID-DT–UR1: Users must be able to run production scenarios on a digital replica 

of the antenna line, including machinery, robotic cells and virtual sensors, to save time 

and reduce cost from testing. 

• TVES-VID-DT–UR2: Users must be able to test different set up of parameters in the 

production line, to apply the optimal set up for different types of products, without 

testing them on the real antenna line to save time and reduce cost. 

• TVES-VID-DT–UR3: Users should be able to rapidly set up the antenna line, by 

transferring the optimal parameters set up from the virtual testing environment to the 

real production line. 

• TVES-VID-DT–UR4: Users should be able to know the cause of suboptimal 

manufacturing detected (reduced efficiency, incorrect assembly etc.) in the antenna line 

and the corresponding corrective actions that might resolve the issue. 

• TVES-VID-DT–UR5: Users can be informed about predicted upcoming defects through 

the virtual testing environment of the antenna line. 

• FR-12: The system shall develop AI enabled digital twin models 

4.2 MICROSEMI use cases definition  

4.2.1 DSP_OP_UC1: Dispensing Operator Use Case 1 

During this use case scenario an epoxy dispense process will be carried out, each product has 

its own requirements, but a specific amount of dispensed material will be needed to 

accomplish the desired result. Currently this is achieved by good operator knowledge and 
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inspecting the final result, alterations are made to the relevant setting to achieve acceptable 

results.  

As such the exact volume and the allowable tolerance will need to be calculated as part of the 

project. This will be the main KPI by which the process effectiveness will be judged. The exact 

accuracy of the OPTIMAI measurement system will also need to be quantified during the 

project. The system should increase the speed, accuracy and ease of inspection for the 

operator therefor reducing human error. A goal for OPTIMAI here would be for rapid 

adjustment of some parameters by the use of the human computer interface and hand 

gestures or potentially a fully automatic adjustment of certain parameters. Real time 

notifications of any parameters that are not within tolerance could also be fed back to the 

operator to avoid the production of defective parts. A 30% reduction of existing rejects 

associated to the process will be the main KPI for this use case. 

Table 6: MICROSEMI DSP_OP_UC1: Dispensing Operator Use Case 1 

ID DSP_OP_UC1 

Name Dispensing Operator Use Case 1 

Version 1 

Involved Actors 
GPD dispenser, Operator, Measurement system (TBC), Data 

gathering system (TBC), Data storage system 

Preconditions 
All equipment available, Operator available and material ready 

to be processed 

Trigger Planning / team leader request  

End objective 

Defective product identified at a pace capable of keeping up 

with the manufacturing process. Feedback given to the 

operator in an effective manner 

Post conditions Defective product identified and the operator made aware 

Basic flow  

Step Action 

1 Route card barcode placed under reader 

2 
Batch production starts and data is attributed to the 

batch/product 

 3 
Parts placed under measurement system (TBC) as they 

are completed through the process step 

 4 
Rejects identified to the operator during the production 

step 

 5 Batch finishes and totals entered in the AX system 

 6 Route card removed from under the bar code reader 

This use-case as well as the following dispensing use-cases (DSP) include the flowing 

requirements as identified in D2.1: 

• MTCL-VID-DD-UR1: During glue/epoxy diffusion (GPD dispensing system), the defect 

detection should be executed automatically to save time, minimize the impact of a 

human error, increase accuracy. 
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• MTCL-VID-DD-UR2: When a defect is detected, during glue/epoxy diffusion (GPD 

dispensing system), users must be able to receive notification in (near) real time, to 

rapidly react to resolve the issue. 

• MTCL-VID-DD-UR3: During glue/epoxy diffusion (GPD dispensing system), should be 

able to know when a defect is possible to happen to save time and react accordingly 

(prediction). 

• MTCL-VID-DD-UR4: During glue/epoxy diffusion (GPD dispensing system), should be 

notified in (near) real time when a defect is predicted that is quite possible to happen to 

save time and react accordingly 

• MTCL-VID-OSU–UR1: When a defect is detected, during glue/epoxy diffusion (GPD 

dispensing system), the critical parameters of the dispensing process should be 

adjusted automatically to save time, minimize the impact of a human error, increase 

accuracy and for optimal set up 

• MTCL-VID-OSU-UR2: When a defect is detected, during in glue/epoxy diffusion (GPD 

dispensing system), users should be able to rapidly adjust some parameters via Human 

Computer Interface based on gestures. 

• MTCL-VID-OSU-UR3: The users should be notified about the cause of suboptimal 

performance of the GPD dispensing system, and the corresponding corrective actions 

that might resolve the issue. 

• MTCL-VID-DT-UR1: The users should be able to test different set up of parameters in a 

GPD dispensing system digital replica of the production line to reduce time and cost to 

find optimal set up of parameters for different products. 

• MTCL-VID-DT-UR2: Users should be able to rapidly transfer the optimal set up of 

parameters of GPD dispensing system for different products from the digital replica to 

the real production line. 

• MTCL-VID-DT-UR3: The GPD dispensing system digital replica of the production line to 

include machinery and virtual sensors should detect defects in the virtual environment. 

• FR-8: Production Information shall be displayed in the user 

• FR-12: The system shall develop AI enabled digital twin models 

• FR-13: The system shall develop a production optimization model 

• FR-14: A smart quality control system shall be developed for production monitoring and 

defect detection and prediction 

• FR-15: A Visualization and Decision Support system shall be developed to visualise the 

production monitoring and inspection results 

4.2.2 DSP_TEC_UC1: Dispensing Technician Use Case 1 

Following on from the previous use case the technician responsible for the dispensing process 

must currently access several different systems to understand when there have been process 

related reductions in expected yields. This can be time consuming reducing the available time 

for making improvements. A more centralised data repository will streamline this activity and 

with enough data there is the opportunity to virtualise the output of the machine and the 

effects of various process parameters on the output with the potential to then transfer these 

settings to the machine. A 40% reduction in the time associated to collecting data from the 
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existing systems for yield analysis will be the main KPI for this use case. Finally, a measurable 

yield improvement after the OPTIMAI system has been implemented will be used to identify a 

successful outcome. 

Table 7: MICROSEMI DSP_TEC_UC1: Dispensing Technician Use Case 1 

ID DSP_TEC_UC1 

Name Dispensing Technician Use Case 1 

Version 1 

Involved Actors 
Dispensing Technician, Web based SQL search (TBC), Data 

storage system + AX system 

Preconditions 
Dispensing Technician available, Data gathering has taken 

place effectively, SQL search + GUI available 

Trigger Dispensing Technician requires data 

End objective 
Technician provided with accurate information allowing timely 

process improvement 

Post conditions Measurable improvement to yield 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product  

2 Dispensing Technician requires data 

 3 

By utilising the GUI for the web-based search system 

the Technician is able to select the timeframe and be 

provided with the required information 

 4 
Actions based on the provided data can be taken to 

improve yield 

 5 Measurable Yield improvement occurs 

 

4.2.3 DSP_ENG_UC1: Dispensing Engineer Use Case 1 

Following from the previous use case there is a need for engineers to be able to look at the 

machine output in wider terms that include yield, availability and productivity. This is often 

referred to as overall equipment efficiency (OEE).  Therefor an automated OEE platform for the 

process will be required, this will give a greater deal of information about the performance of 

the dispense system and how it is performing in relation to factors such as the products that 

are being run and length of time taken for batches to be completed. This information can then 

be used to target engineering resources more effectively. A 40% reduction in the time taken to 

collect and process this data will be the main KPI for the use case with an additional 

requirement to see a measurable improvement in the OEE for the machine. 

Table 8: MICROSEMI DSP_ENG_UC1: Dispensing Engineer Use Case 1 

ID DSP_ENG_UC1 

Name Dispensing Engineer Use Case 1 

Version 1 
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Involved Actors 
Dispensing Engineer, Web based SQL search (TBC), Data 

storage system + AX system 

Preconditions 
Dispensing Engineer available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Dispensing Engineer requires data 

End objective 

Dispensing Engineer provided with accurate information 

allowing timely process machine availability and cycle time 

improvement 

Post conditions Measurable improvement to yield and machine availability 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product 

2 Dispensing Engineer requires data 

3 

By utilising the GUI for the web-based search system 

the Engineer is able to select the timeframe and be 

provided with the required information 

4 

Actions based on the provided data can be taken to 

improve yield, machine availability and reduce cycle 

time 

5 
Measurable improved yield, Machine availability and 

reduced cycle time occurs 

 

4.2.4 DSP_LGC_UC1: Dispense Logistics Use Case 1 

By utilising the same data already collected by the OPTIMAI system for the previous use cases 

it should be possible to generate meaningful information for the logistics team. Logistics 

planners by use of a custom GUI will be able to see meaningful data on the capacity of the 

factory based on targeted machinery and its historic performance verses the projected product 

mix for the future period. This capacity modelling should improve productivity and help 

indicate where additional investment in resource either labour or equipment would be best 

targeted. Existing data will be used as a benchmark for the accuracy of the machine modelling 

with the KPI for success being that the theoretical throughput for a week’s output is matched 

by the model +/-5%. 

Table 9: MICROSEMI DSP_LGC_UC1: Dispense Logistics Use Case 1 

ID DSP_LGC_UC1 

Name Dispense Logistics Use Case 1 

Version 1 

Involved Actors 
Logistics Planner, Web based SQL search (TBC), Data storage 

system + AX system 

Preconditions 
Logistics Planner available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Logistics Planner requires data 

End objective Better production planning and capacity modelling  
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Post conditions 
Increased understanding of production bottle necks and 

reality-based capacity modelling 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product 

2 Logistics Planner requires latest capacity data 

3 

By utilising the GUI for the web-based search system 

the Logistics Planner is able to select the timeframe and 

be provided with the required information 

4 
Actions based on the provided data can be taken to 

load the factory to the optimum level 

5 
Modelled theoretical factory throughput matches 

reality 

 

4.2.5 DSP_TEC_UC2: Dispense Technician Use case 2 

During the manufacturing of new products dispense operations will be required for which 

there will be a defined output criteria but not the required input variables to achieve them. 

This could be due to many factors for example the use of a material for which the 

characteristics are not yet fully understood. The historical data collected by the OPTIMAI 

system will be able to provide insight into the most likely parameters required to achieve a 

successful output. By use of the OPTIMAI measurement system the CPK of the volume of 

material dispensed will be monitored. The KPI for this use case will be an improved CPK on 

dispensed volumes for all products. 

Table 10: MICROSEMI DSP_TEC_UC2: Dispense Technician Use case 2 

ID DSP_TEC_UC2 

Name Dispense Technician Use case 2 

Version 1 

Involved Actors 
GPD dispenser, Operator, Measurement system (TBC), Data 

gathering system (TBC), Data storage 

Preconditions 
Dispense volume on each device and time from start of batch 

data available 

Trigger 
New product or new material utilised for which there is no 

previous guidance 

End objective 
Define optimum time / number of devices to maximise 

process yield  

Post conditions 
Data based approach taken to prove an enhanced CPK on the 

process  

Basic flow  

Step Action 

1 Route card barcode placed under reader 

2 
Batch production starts and data is attributed to the 

batch/product 

3 Parts placed under measurement system (TBC) as they 
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are completed through the process step 

4 Data gathered and stored ready for analysis 

5 

Analysis carried out and figure given for either time or 

number of parts to be completed before re-calibration 

is carried out 

6 Trials undertaken with new settings and result verified 

 

4.2.6 DSP_OP_UC3: Dispensing Operator Use Case 3 

In this use case the Augmented reality headset of the OPTIMAI solution along with the 

measurement system will work hand in hand to visualise the process output to the operator of 

the dispensing system. After the dispensing has taken place on the product it will be placed 

onto the OPTIMAI measurement system which will subsequently carry out a measurement of 

the dispensed volumes for the product in question. The Augmented reality will help identify 

any rejectable material to the operator as well as any material starting to indicate an issue with 

the process (sub optimal volume) and if required provide suggested actions to improve the 

process. A 30% reduction of existing rejects associated to the process will be the main KPI for 

this use case. 

Table 11: MICROSEMI DSP_OP_UC3: Dispensing Operator Use Case 3 

ID DSP_OP_UC3 

Name Dispensing Operator Use Case 3 

Version 1 

Involved Actors 

GPD dispenser, Operator, Measurement system (TBC), Data 

gathering system (TBC), Data storage system, Virtualisation 

hardware 

Preconditions 
All equipment available, Operator available and material ready 

to be processed 

Trigger Planning / team leader request for production to start 

End objective 

Defective product identified at a pace capable of keeping up 

with the manufacturing process. Feedback given to the 

operator in an effective manner with the benefit of augmented 

reality 

Post conditions Defective product identified and the operator made aware 

Basic flow  

Step Action 

1 Route card barcode placed under reader 

2 
Batch production starts and data is attributed to the 

batch/product 

3 
Parts placed under measurement system (TBC) as they 

are completed through the process step 

4 
Rejects identified to the operator during the production 

step with the use of augmented reality 

5 Batch finishes and totals entered in the AX system 
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6 Route card removed from under the bar code reader 

 

4.2.7 RTG_OP_UC1: Routing Operator Use Case 1 

During this use case scenario, a PCB routing process will be carried out, each product has its 

own requirements, but a specific product outline will be routed to a product specification 

removing the product from the PCB remnant. Currently this is achieved by good operator 

knowledge, inspecting and manually measuring the final result, alterations are made to the 

relevant setting to achieve acceptable results.  

Measuring the part automatically is not currently being carried out. This will be the main KPI by 

which the process effectiveness will be judged. The exact accuracy of the OPTIMAI 

measurement system will also need to be quantified during the project. The system should 

increase the speed, accuracy and ease of inspection for the operator therefor reducing human 

error. Measurement data from the OPTIMAI system should be attributable to the product and 

batch for future analysis. A final goal for OPTIMAI here would be for rapid adjustment of some 

parameters by the use of the human computer interface and hand gestures or potentially a 

fully automatic adjustment of certain parameters. Real time notifications of any parameters 

that are not within tolerance could also be fed back to the operator to avoid the production of 

defective parts. A 30% reduction of existing rejects associated to the process will be the main 

KPI for this use case. 

Table 12: MICROSEMI RTG_OP_UC1: Routing Operator Use Case 1 

ID RTG_OP_UC1 

Name Routing Operator Use Case 1 

Version 1 

Involved Actors 
Router, Operator, Measurement system (TBC), Data gathering 

system (TBC), Data storage system 

Preconditions 
All equipment available, Operator available and material ready 

to be processed 

Trigger Planning / team leader request  

End objective 

Defective product identified at a pace capable of keeping up 

with the manufacturing process. Feedback given to the 

operator in an effective manner 

Post conditions Defective product identified and the operator made aware 

Basic flow  

Step Action 

1 Route card barcode placed under reader 

2 
Batch production starts and data is attributed to the 

batch/product 

 3 
Parts placed under measurement system (TBC) as they 

are completed through the process step 

 4 
Rejects identified to the operator during the production 

step 

 5 Batch finishes and totals entered in the AX system 
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 6 Route card removed from under the bar code reader 

 

This use-case as well as the following routing use-cases (RTG) include the flowing requirements 

as identified in D2.1: 

• MTCL-VID-DD–UR9: Users should be able to monitor parameters during PCB routing 

process that are not currently monitored and may cause defective products (e.g. 

pressure). 

• MTCL-VID-DD–UR10: Users should be notified about detected defects during the PCB 

routing process (e.g. distance, routing thickness etc.) in (near) real time. 

• FR-14: A smart quality control system shall be developed for production monitoring and 

defect detection and prediction 

4.2.8 RTG_TEC_UC1: Routing Technician Use Case 1 

Following on from the previous use case the technician responsible for the routing process 

must currently access several different systems to understand when there have been process 

related reductions in expected yields. This can be time consuming reducing the available time 

for making improvements. A more centralised data repository will streamline this activity and 

with enough data there is the opportunity to virtualise the output of the machine and the 

effects of various process parameters on the output with the potential to then transfer these 

settings to the machine. A 40% reduction in the time associated to collecting data from the 

existing systems for yield analysis will be the main KPI for this use case. Finally, a measurable 

yield improvement after the OPTIMAI system has been implemented will be used to identify a 

successful outcome. 

Table 13: MICORSEMI RTG_TEC_UC1: Routing Technician Use Case 1 

ID RTG_TEC_UC1 

Name Routing Technician Use Case 1 

Version 1 

Involved Actors 
Routing Technician, Web based SQL search (TBC), Data storage 

system + AX system 

Preconditions 
Routing Technician available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Routing Technician requires data 

End objective 
Technician provided with accurate information allowing timely 

process improvement 

Post conditions Measurable improvement to yield 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product  

2 Routing Technician requires data 

 3 
By utilising the GUI for the web-based search system 

the Technician is able to select the timeframe and be 
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provided with the required information 

 4 
Actions based on the provided data can be taken to 

improve yield 

 5 Measurable Yield improvement occurs 

 

4.2.9 RTG_ENG_UC1: Routing Engineer Use Case 1 

Following from the previous use case there is a need for engineers to be able to look at the 

machine output in wider terms that include yield, availability and productivity. This is often 

referred to as overall equipment efficiency (OEE).  Therefor an automated OEE platform for the 

process will be required, this will give a greater deal of information about the performance of 

the dispense system and how it is performing in relation to factors such as the products that 

are being run and length of time taken for batches to be completed. This information can then 

be used to target engineering resources more effectively. A 40% reduction in the time taken to 

collect and process this data will be the main KPI for the use case with an additional 

requirement to see a measurable improvement in the OEE for the machine. 

Table 14: MICROSEMI RTG_ENG_UC1: Routing Engineer Use Case 1 

ID RTG_ENG_UC1 

Name Routing Engineer Use Case 1 

Version 1 

Involved Actors 
Routing Engineer, Web based SQL search (TBC), Data storage 

system + AX system 

Preconditions 
Routing Engineer available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Routing Engineer requires data 

End objective 

Routing Engineer provided with accurate information allowing 

timely process machine availability and cycle time 

improvement 

Post conditions Measurable improvement to yield and machine availability 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product 

2 Routing Engineer requires data 

3 

By utilising the GUI for the web-based search system 

the Engineer is able to select the timeframe and be 

provided with the required information 

4 

Actions based on the provided data can be taken to 

improve yield, machine availability and reduce cycle 

time 

5 
Measurable improved yield, Machine availability and 

reduced cycle time occurs 
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4.2.10 RTG_LGC_UC1: Route Logistics Use Case 1 

By utilising the same data already collected by the OPTIMAI system for the previous use cases 

it should be possible to generate meaningful information for the logistics team. Logistics 

planners by use of a custom GUI will be able to see meaningful data on the capacity of the 

factory based on targeted machinery and its historic performance verses the projected product 

mix for the future period. This capacity modelling should improve productivity and help 

indicate where additional investment in resource either labour or equipment would be best 

targeted. Existing data will be used as a benchmark for the accuracy of the machine modelling 

with the KPI for success being that the theoretical throughput for a week’s output is matched 

by the model +/-5%. 

Table 15: MICROSEMI RTG_LGC_UC1: Route Logistics Use Case 1 

ID RTG_LGC_UC1 

Name Route Logistics Use Case 1 

Version 1 

Involved Actors 
Logistics Planner, Web based SQL search (TBC), Data storage 

system + AX system 

Preconditions 
Logistics Planner available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Logistics Planner requires data 

End objective Better production planning and capacity modelling  

Post conditions 
Increased understanding of production bottle necks and 

reality-based capacity modelling 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product 

2 Logistics Planner requires latest capacity data 

3 

By utilising the GUI for the web-based search system 

the Logistics Planner is able to select the timeframe and 

be provided with the required information 

4 
Actions based on the provided data can be taken to 

load the factory to the optimum level 

5 
Modelled theoretical factory throughput matches 

reality 

 

4.2.11 RTG_TEC_UC2: Routing Technician Use Case 2 

During the manufacturing of new products routing operations will be required for which there 

will be a defined output criteria but not the required input variables to achieve them. This 

could due many factors for example the use of a PCB material for which the routing 

characteristics are not yet fully understood, issues with tooling or a different diameter bit. The 

historical data collected by the OPTIMAI system will be able to provide insight into the most 

likely parameters required to achieve a successful output. By use of the OPTIMAI measurement 
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system the CPK of the critical product dimensions will be monitored. The KPI for this use case 

will be an improved CPK on routing dimensions vs specification for all products. 

Table 16: MICROSEMI RTG_TEC_UC2: Routing Technician Use Case 2 

ID RTG_TEC_UC2 

Name Routing Technician Use Case 2 

Version 1 

Involved Actors 

Routing Technician, Data gathering system (TBC), 

Measurement system to verify process output, Data storage 

system + AX system 

Preconditions 
Routing Technician available, Data gathering has taken place 

effectively, SQL search + data for analysis available 

Trigger Routing Technician requires data 

End objective Calibration points identified if required 

Post conditions 
Effects of previously unmonitored process inputs understood 

and Calibration  

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product/timeframe 

2 Routing Technician requires data 

 3 
Data analysis carried out on the process inputs to 

determine any correlation between inputs and defects 

 4 
Calibration periods determined / tighter controls on 

inputs set 

 5 Results monitored for improvement 

 

4.2.12 RTG_OP_UC3: Routing Operator Use Case 1 

In this use case the Augmented reality headset of the OPTIMAI solution along with the 

measurement system will work hand in hand to visualise the process output to the operator of 

the routing system. After the routing has been carried out on the product it will be placed onto 

the OPTIMAI measurement system which will subsequently carry out a measurement of the 

critical dimensions for the product in question. The Augmented reality will help identify any 

rejectable material to the operator as well as any material starting to indicate an issue with the 

process (sub optimal and approaching the edge of acceptable tolerance) and if required 

provide suggested actions to improve the process. A 30% reduction of existing rejects 

associated to the process will be the main KPI for this use case. 

Table 17: MICROSEMI RTG_OP_UC3: Routing Operator Use Case 1 

ID RTG_OP_UC3 

Name Routing Operator Use Case 1 

Version 1 

Involved Actors Router, Operator, Measurement system (TBC), Data gathering 
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system (TBC), Data storage system, Virtualisation hardware 

Preconditions 
All equipment available, Operator available and material ready 

to be processed 

Trigger Planning / team leader request for production to start 

End objective 

Defective product identified at a pace capable of keeping up 

with the manufacturing process. Feedback given to the 

operator in an effective manner with the benefit of augmented 

reality 

Post conditions Defective product identified and the operator made aware 

Basic flow  

Step Action 

1 Route card barcode placed under reader 

2 
Batch production starts and data is attributed to the 

batch/product 

3 
Parts placed under measurement system (TBC) as they 

are completed through the process step 

4 
Rejects identified to the operator during the production 

step with the use of augmented reality 

5 Batch finishes and totals entered in the AX system 

6 Route card removed from under the bar code reader 

 

4.2.13 WFS_OP_UC1: Wafer saw Operator Use Case 1 

During this use case scenario, a wafer saw process will be carried out, each product has its own 

requirements, but a specific product outline will be sawn to a product specification. While there 

is a program for each product the process output is achieved by good operator knowledge, 

inspecting and manually measuring the final result, alterations are made to the relevant setting 

to achieve acceptable results.  

Measuring the part automatically is not currently being carried out. This will be the main KPI by 

which the process effectiveness will be judged. The exact accuracy of the OPTIMAI 

measurement system will also need to be quantified during the project. The system should 

increase the speed, accuracy and ease of inspection for the operator therefor reducing human 

error. Measurement data from the OPTIMAI system should be attributable to the product and 

wafer for future analysis. A final goal for OPTIMAI here would be for rapid adjustment of some 

parameters by the use of the human machine interface and hand gestures or potentially a fully 

automatic adjustment of certain parameters. Real time notifications of any parameters that are 

not within tolerance could also be fed back to the operator to avoid the production of defective 

parts. A 30% reduction of existing rejects associated to the process will be the main KPI for this 

use case. 
Table 18: MICROSEMI WFS_OP_UC1: Wafer saw Operator Use Case 1 

ID WFS_OP_UC1 

Name Wafer saw Operator Use Case 1 

Version 1 

Involved Actors 
Wafer saw, Operator, Measurement system (TBC), Data 

gathering system (TBC), Data storage system 
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Preconditions 
All equipment available, Operator available and material ready 

to be processed 

Trigger Planning / team leader request  

End objective 

Defective product identified at a pace capable of keeping up 

with the manufacturing process. Feedback given to the 

operator in an effective manner 

Post conditions Defective product identified and the operator made aware 

Basic flow  

Step Action 

1 Route card barcode placed under reader 

2 
Batch production starts and data is attributed to the 

batch/product 

 3 
Parts placed under measurement system (TBC) as they 

are completed through the process step 

 4 
Rejects identified to the operator during the production 

step 

 5 Batch finishes and totals entered in the AX system 

 6 Route card removed from under the bar code reader 

 

This use-case as well as the following wafer saw use-cases (WFS) include the flowing 

requirements as identified in D2.1: 

• MTCL-VID-DD–UR5: Users can monitor parameters that are not currently monitored 

and may indicate sawing deficiencies. 

• MTCL-VID-DD–UR6: Users must be notified about parameters that indicate sawing 

deficiencies (e.g. residue resulting from sawing, quality of water, displacement etc.) that 

can cause defective products. 

MTCL-VID-DD–UR7: The defect detection process to be executed automatically after the 

wafer sawing process 

• MTCL-VID-DD-UR8: Users should be notified about detected defects in (near) real time 

on products exported from wafer sawing process. 

FR-2: The system shall be able to process data generated from sensors 

• FR-4: The system shall be able to manage the data acquisition and flow to the control 

and analysis modules 

• FR-14: A smart quality control system shall be developed for production monitoring and 

defect detection and prediction 

4.2.14 WFS_TEC_UC1: Wafer saw Technician Use Case 1 

Following on from the previous use case the technician responsible for the wafer saw process 

must currently access several different systems to understand when there have been process 

related reductions in expected yields. This can be time consuming reducing the available time 

for making improvements. A more centralised data repository will streamline this activity and 
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with enough data there is the opportunity to virtualise the output of the machine and the 

effects of various process parameters on the output with the potential to then transfer these 

settings to the machine. A 40% reduction in the time associated to collecting data from the 

existing systems for yield analysis will be the main KPI for this use case. Finally, a measurable 

yield improvement after the OPTIMAI system has been implemented will be used to identify a 

successful outcome. 

Table 19: MICROSEMI WFS_TEC_UC1: Wafer saw Technician Use Case 1 

ID WFS_TEC_UC1 

Name Wafer saw Technician Use Case 1 

Version 1 

Involved Actors 
Wafer saw Technician, Web based SQL search (TBC), Data 

gathering system (TBC), Data storage system + AX system 

Preconditions 
Wafer saw Technician available, Data gathering has taken 

place effectively, SQL search + GUI available 

Trigger Wafer saw Technician requires data 

End objective 
Technician provided with accurate information allowing timely 

process improvement 

Post conditions Measurable improvement to yield 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product  

2 Wafer saw Technician requires data 

 3 

By utilising the GUI for the web-based search system 

the Technician is able to select the timeframe and be 

provided with the required information 

 4 
Actions based on the provided data can be taken to 

improve yield 

 5 Measurable Yield improvement occurs 

 

4.2.15 WFS_ENG_UC1: Wafer saw Engineer Use Case 1 

Following from the previous use case there is a need for engineers to be able to look at the 

machine output in wider terms that include yield, availability and productivity. This is often 

referred to as overall equipment efficiency (OEE).  Therefor an automated OEE platform for the 

process will be required, this will give a greater deal of information about the performance of 

the dispense system and how it is performing in relation to factors such as the products that 

are being run and length of time taken for batches to be completed. This information can then 

be used to target engineering resources more effectively. A 40% reduction in the time taken to 

collect and process this data will be the main KPI for the use case with an additional 

requirement to see a measurable improvement in the OEE for the machine. 
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Table 20: MICROSEMI WFS_ENG_UC1: Wafer saw Engineer Use Case 1 

ID WFS_ENG_UC1 

Name Wafer saw Engineer Use Case 1 

Version 1 

Involved Actors 
Wafer saw Engineer, Web based SQL search (TBC), Data 

gathering system (TBC), Data storage system + AX system 

Preconditions 
Wafer saw Engineer available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Wafer saw Engineer requires data 

End objective 

Wafer saw Engineer provided with accurate information 

allowing timely process machine availability and cycle time 

improvement 

Post conditions Measurable improvement to yield and machine availability 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product 

2 Wafer saw Engineer requires data 

3 

By utilising the GUI for the web-based search system 

the Engineer is able to select the timeframe and be 

provided with the required information 

4 

Actions based on the provided data can be taken to 

improve yield, machine availability and reduce cycle 

time 

5 
Measurable improved yield, Machine availability and 

reduced cycle time occurs 

 

4.2.16 WFS_LGC_UC1: Wafer Saw Logistics Use Case 1 

By utilising the same data already collected by the OPTIMAI system for the previous use cases 

it should be possible to generate meaningful information for the logistics team. Logistics 

planners by use of a custom GUI will be able to see meaningful data on the capacity of the 

factory based on targeted machinery and its historic performance verses the projected product 

mix for the future period. This capacity modelling should improve productivity and help 

indicate where additional investment in resource either labour or equipment would be best 

targeted. Existing data will be used as a benchmark for the accuracy of the machine modelling 

with the KPI for success being that the theoretical throughput for a week’s output is matched 

by the model +/-5%. 

Table 21: MICROSEMI WFS_LGC_UC1: Wafer Saw Logistics Use Case 1 

ID WFS_LGC_UC1 

Name Wafer Saw Logistics Use Case 1 

Version 1 

Involved Actors Logistics Planner, Web based SQL search (TBC), Data storage 
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system + AX system 

Preconditions 
Logistics Planner available, Data gathering has taken place 

effectively, SQL search + GUI available 

Trigger Logistics Planner requires data 

End objective Better production planning and capacity modelling  

Post conditions 
Increased understanding of production bottle necks and 

reality-based capacity modelling 

Basic flow  

Step Action 

1 
Data gathered and stored during manufacturing 

process and attributed to the batch/product 

2 Logistics Planner requires latest capacity data 

3 

By utilising the GUI for the web-based search system 

the Logistics Planner is able to select the timeframe and 

be provided with the required information 

4 
Actions based on the provided data can be taken to 

load the factory to the optimum level 

5 
Modelled theoretical factory throughput matches 

reality 

 

4.2.17 WFS_TEC_UC2: Wafer saw Technician Use Case 2 

During the manufacturing of new products wafer saw operations will be required for which 

there will be a defined output criteria but not the required input variables to achieve them. Any 

defects could be due many factors for example the use of a new wafer material for which the 

saw characteristics are not yet fully understood, a new saw blade (to achieve a different width 

cut) or the resistivity of the DI water being used. More critically the level of surfactant required 

to keep saw debris from adhering to the sawn wafer is currently not being monitored, a 

suitable flow measurement system will be implemented as part of the project. The historical 

data collected by the OPTIMAI system will be able to provide insight into the most likely 

parameters required to achieve a successful output. By use of the OPTIMAI measurement 

system the CPK of the critical product dimensions will be monitored along with any other 

defects attributable to the saw process. The KPI for this use case will be an improved CPK on 

die size and reduced process defects for all products. 

Table 22: MICROSEMI WFS_TEC_UC2: Wafer saw Technician Use Case 2 

ID WFS_TEC_UC2 

Name Wafer saw Technician Use Case 2 

Version 1 

Involved Actors 
Wafer saw, Operator, Measurement system (TBC), Data 

gathering system (TBC), Data storage system and Technician 

Preconditions Surfactant pump sensor fitted, output of pump determined 

Trigger Production started / surfactant container change over 

End objective Calibration method improved and continuous measurement 
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system installed and providing data 

Post conditions Surfactant pump performance calibrated and monitored 

Basic flow  

Step Action 

1 
Surfactant pump calibration carried out utilising 

volumetric sensor 

2 Process starts 

3 
Sensor continues to provide verification of the pump 

output 

4 Process output monitored for improvement 

 

4.3 KLEEMANN use cases definition 

4.3.1 UC1: Zero defect quality inspection of the power unit parts 

In this use case, currently the operator manually inspects the power unit and checks if the right 

parts have been used. The operator visually inspects and recognizes the parts on the power 

unit and compare them with the parts referred to the client’s order (BoM), which is printed on 

paper. The operator needs to know if the parts are correct or there is any mismatch between 

the used parts and the parts in the client’s order, before continuing to the next steps.  

With this use case (UC1), the operator wants to automatically obtain the information on 

whether the correct parts are used in the produced Hydraulic Lift Power Unit, to reduce the 

impact of the human mistakes and improve the accuracy of the BoM. The operator frequently 

observes that, compared to the client’s order, incorrect parts of the power unit are 

accompanying the product. This use case helps the operator to realise the difference between 

the components that have been used in the produced Hydraulic Lift Power Unit and the BoM, 

without having to check the unit manually. The key goal of this use-case is to reduce the errors 

by 50% and to improve the process automation of quality inspection by 50%. Moreover, a 

defect classification accuracy by 90% and an improvement of the quality inspection process 

speed by 30% are expected. 

 

Figure 5: Power unit check 
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In order to implement this use-case the steps below will be followed: 

Initially the operator automatically receives the BoM in his AR glasses. The system identifies the 

parts that shouldn’t be in place and proposes the proper ones. After that, the AR glasses 

inform the operator that the correct parts are in place and so the operator moves to the 

following step. 

Table 23: KLEEMANN UC1: Zero defect quality inspection of the power unit parts 

ID UC1 

Name Zero defect quality inspection of the power unit parts 

Version 1 

Involved Actors Operators (Hydraulic Lifts Test Lab) 

Preconditions 

As an Operator in the Hydraulic lift Power Unit workstation, I 

want to automatically receive the information on whether the 

correct parts have been used in the produced Hydraulic Lift 

Power Unit, to minimize the impact of the human error and 

increase accuracy 

Trigger 
Recognize the parts on the power unit, that are different from 

the parts referred to the client’s order (BoM) 

End objective 

KLEE-VID-DD-UR1: The user can be aware of whether there is 

any mismatch between the parts that have been used in the 

produced Hydraulic Lift Power Unit compared to the parts 

referred to the client’s order, without having to inspect the unit 

manually. 

Post conditions 

Reduction of mismatches (50%) 

Improvement in process automation – quality inspection (50%) 

KPI 3.2: Classification accuracy of defects (90%) 

KPI-PS3.2: Speed-up of the quality inspection process (30%) 

 

Basic flow  

Step Action 

1 
Operator automatically receives BoM (client’s order) in 

AR glasses 

2 
The system detects the parts that shouldn’t be in place 

and suggests the right ones 

 3 
AR glasses inform the operator that the right parts are 

in place 

 4 The operator moves to the next step 

 

This use-case includes the flowing requirements as identified in D2.1:  

• KLEE-VID-DD-UR1: The user can be aware of whether there is any mismatch between 

the parts that have been used in the produced Hydraulic Lift Power Unit compared to 

the parts referred to the client’s order, without having to inspect the unit manually. 

• FR-4: The system shall be able to manage the data acquisition and flow to the control 

and analysis modules 
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• FR-6: The system shall be able to recognise activities, scenes and human recognition 

4.3.2 UC2: Valve block pressure monitoring 

In this use case, the operator puts into operation the power unit, and waits 3 minutes in order 

to manually monitor the pressure of the valve block. In case the pressure of the valve block 

drops below the desired operational pressure value (35-40 bar), this means that there is a 

leakage, caused possibly by a defected pump. 

The purpose of this use case is to stop the visual inspection of the pressure meter, during the 

pressure testing, in order to save time. If the pressure in the valve block falls below the 

operational pressure (35-40 bar), there is probably a leakage, which might be caused by a 

faulty pump. To save time, the OPTIMAI system will monitor the hydraulic lift power unit's 

pressure in (near) real time rather than manually examining it for 3 minutes. If the pressure of 

the valve block on the hydraulic lift power unit falls below the threshold, the user shall be 

alerted in real time. This use case aims at improving the pressure monitoring automation by 

75%, increasing equipment productivity by predicting and detecting defects by 20%, classifying 

defects with 90% accuracy and improving the quality inspection process speed by 30%. 

 

Figure 6: Power unit adjustments 

In order to implement this use-case the steps below will be followed: 

The power unit is turned on by the operator. The pressure of the valve block is automatically 

monitored by a pressure sensor, which informs the operator if it falls within the acceptable 

values of normal operation (35-40 bar). If the pressure doesn’t fall within the predetermined 
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limits, the system should alert the operator for a potential problem. After this step, the 

operator moves on to the next required steps. 

Table 24: KLEEMANN UC2: Valve block pressure monitoring 

ID UC2 

Name Valve block pressure monitoring 

Version 1 

Involved Actors Operators (Hydraulic Lifts Test Lab) 

Preconditions 

As an Operator in the Hydraulic lift Power Unit workstation, it 

is undesirable to visually inspect the pressure meter during 

pressure testing, in order to save time 

Trigger 

In case the pressure of the valve block drops below the 

operational pressure value (35-40 bar), it means that there is a 

leakage, caused possibly by a defected pump. 

End objective 

KLEE-VID-DD-UR2: Monitor the pressure of the hydraulic lift 

power unit in (near) real time, without visually inspecting it, 

standing there for 3 minutes, to save time. 

KLEE-VID-DD-UR3: Users must be notified in real time if the 

pressure of the valve block on the hydraulic lift power unit 

drops below the operational pressure value. 

Post conditions 

Improvement in pressure monitoring automation (75%) 

KPI 3.1: Increased equipment productivity via defect prediction 

and early detection (20%) 

KPI 3.2: Classification accuracy of defects (90%) 

KPI-PS3.2: Speed-up of the quality inspection process (30%) 

Basic flow  

Step Action 

1 Operator puts into operation the power unit 

2 
A pressure sensor automatically monitors the pressure 

of the valve block 

 3 

a) Inform the operator that the pressure remains 

between the thresholds (35-40 bar) -normal 

operation  

b) If the pressure is not within the preidentified 

thresholds, the system should inform the 

operator about a possible defect 

 4 The operator performs the needed actions 

 

This use-case includes the flowing requirements as identified in D2.1: 

• KLEE-VID-DD-UR2: Monitor the pressure of the hydraulic lift power unit in (near) real 

time, without visually inspecting it, standing there for 3 minutes, to save time. 

• KLEE-VID-DD-UR3: Users must be notified in real time if the pressure of the valve block 

on the hydraulic lift power unit drops below the operational pressure value. 
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• FR-4: The system shall be able to manage the data acquisition and flow to the control 

and analysis modules 

• FR-14: A smart quality control system shall be developed for production monitoring and 

defect detection and prediction 

• FR-15: A Visualization and Decision Support system shall be developed to visualise the 

production monitoring and inspection results 

4.3.3 UC3: Hydraulic lift Power Unit Testing 

In the third use-case, the Hydraulic Lift Power Unit is manually tested. The operator goes to a 

separate office area, where a computer is installed to monitor the: 

• velocity  

• sound  

• pressure 

This is performed in 2 cases: a) when the lift goes up and b) when the lift goes down. 

If the operator notices a variety of values that may indicate a defect, he returns to the 

Hydraulic Lift Power Unit and resolves these issues based on his experience. Then, he returns 

to the office to check the three parameters again. 

The target of this use-case is to automatically record and receive notifications about the 

necessary parameters (e.g., velocity, sound, pressure etc.), during the power unit’s testing, 

without moving to another office. The ability to (re)-calibrate the system while monitoring the 

aforementioned metrics is very important for the efficiency and effectiveness of the company’s 

production line, in order to quickly perform the optimal set up for the Hydraulic Lift Power 

Unit, since values that are above or below specified limits that might signal a problem. 

Furthermore, using a Human Machine Interface, the operator should be able to modify the 

testing parameters depending on specific gestures.  

The aim of this use-case is to increase the speed of valve block calibration by 40% and the 

speed of quality inspection by 30%. In addition to the above, this use-case is expected to 

upgrade the final product quality by 5%, considering specific parameters’ measurements 

(speed, pressure, noise etc). 
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Figure 7: Power unit measurements 

 

 
Figure 8: Power unit re-adjustment and testing 

The actions that will be followed are presented below: 

The operator must pre-test the power unit, in order to capture the initial point adjustments 

and enter the order’s information in the lab computer. Then he must test the valve blocks 

(start, stop, transport characteristics), check the valve lift curve and start the simulation test 

and recording. Later, the operator must check the parameters such as sound (72db), vibration, 

speed and overall valve lift curve. 

If sound, vibration and speed are over or underneath predefined limits, the operator is 

performing more tests. If the final test falls inside the quality standards, a report is printed and 

attached to the hydraulic power unit. 

Table 25: KLEEMANN UC3: Hydraulic lift Power Unit Testing 

ID UC3 

Name Hydraulic lift Power Unit Testing 
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Version 1 

Involved Actors Operators (Hydraulic Lifts Test Lab) 

Preconditions 

As an Operator in the Hydraulic lift Power Unit workstation: 

• during the testing of the lift, I should be able to monitor 

parameters (e.g. velocity, sound, vibration, pressure etc.) that 

might indicate a defected unit, without moving to another 

area, to save time. 

• It is highly desirable to be able to (re)-calibrate the system 

while monitoring the above measurements in order to rapidly 

make the optimal set up for the Hydraulic Lift Power Unit. 

• I should be able to adjust the testing parameters with Human 

Computer Interface based on gestures 

Trigger 
Values above/below specific thresholds that may indicate a 

defect 

End objective 

KLEE-VID-OSU-UR1: Users must be able to monitor parameters 

(e.g. velocity, sound, vibration, pressure etc.), while calibrating 

the Hydraulic Lift Power Unit. 

KLEE-VID-OSU-UR2: Users must be able to calibrate and 

recalibrate the Hydraulic Lift Power Unit with Human 

Computer Interface based on gestures, to rapidly make the 

optimal set up for the Hydraulic Lift Power Unit. 

Post conditions 

Improvement in calibration automation (50%) 

KPI-PS3.1: Speed up calibration of the valve block (40%) 

KPI-PS3.2: Speed-up of the quality inspection process by 30% 

KPI-PS3.3: Improve final product quality by 5%, as measured 

by speed, vibrations and noise 

Basic flow  

Step Action 

1 Pretesting to capture initial point adjustments 

2 Order information entry in LAB computer 

 3 
Start testing valve blocks (start, stop, transport 

characteristics) 

 4 Check valve lift curve  

 5 Valve block adjustments 

 6 Start simulation test and recording 

 7 

Sound check (72db) 

Vibration check 

Speed check 

Overall check of valve lift curve 

 8 

If sound, vibration and speed are above or below 

predefined thresholds the technician is performing 

more tests 

 9 

If the final test falls within the quality thresholds, then a 

final test report is printed and attached to the hydraulic 

power unit 
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This use-case includes the flowing requirements as identified in D2.1: 

• KLEE-VID-OSU-UR1: Users must be able to monitor parameters (e.g. velocity, sound, 

vibration, pressure etc.), while calibrating the Hydraulic Lift Power Unit. 

• KLEE-VID-OSU-UR2: Users must be able to calibrate and recalibrate the Hydraulic Lift 

Power Unit with Human Computer Interface based on gestures, to rapidly make the 

optimal set up for the Hydraulic Lift Power Unit. 

• FR-13: The system shall develop a production optimisation model 

• FR-15: A Visualization and Decision Support system shall be developed to visualise the 

production monitoring and inspection results 

4.3.4 UC4: Hydraulic lift Power Unit Defect detection 

This use-case involves the manual setup and re-calibration of the production line based on 

operator’s experience. During the power unit testing, possible defects are resolved or 

addressed based on the operator’s experience. The Production Manager of the Hydraulic Lift 

Plant wants to be informed about the causes of underperformance and the necessary 

corrective actions. The users must know what causes a suboptimal performance and connect it 

with corrective actions that might resolve the issue. 

This use-case is expected to improve the process automation by 20%, classify the accuracy of 

defects by 90% and increase the speed of the quality inspection process by 30%. Moreover, the 

final product quality is expected to be improved by 5%. 

The actions that will be followed are presented below: 

The basic flow starts when the operator turns on the power unit and is informed about a 

particular defect. The system alerts the operator for the possible source of the problem and 

suggests the 3 to 5 most relevant causes, such as material matching, material characteristics or 

assembly issues. Finally, the problem is resolved by the operator. 

Table 26: KLEEMANN UC4: Hydraulic lift Power Unit Defect detection 

ID UC4 

Name Hydraulic lift Power Unit Defect detection 

Version 1 

Involved Actors Production Manager, Operators (Hydraulic Lifts Test Lab) 

Preconditions 

As a Production Manager of the Hydraulic Lift Plant, I want me 

and my staff to be notified about the causes of suboptimal 

performance and about the corresponding corrective actions 

that need to be taken 

Trigger 
Values above/below specific thresholds that may indicate a 

defect 

End objective 

KLEE-VID-DT-UR1: Users must know the cause of suboptimal 

performance and the corresponding corrective actions that 

might resolve the issue. 



51 

Post conditions 

Improvement in process automation (20%) 

KPI 3.2: Classification accuracy of defects (90%) 

KPI-PS3.2: Speed-up of the quality inspection process by 30% 

KPI-PS3.3: Improve final product quality by 5%, as measured 

by speed, vibrations and noise 

Basic flow  

Step Action 

1 Operator puts into operation the power unit 

2 Operator is informed about a specific defect 

 3 

The system informs the operator about a possible 

cause of this defect (suggest the 3 or 5 most relevant 

causes) 

Example Possible defect causes:  

1) Material matching  

2) Material characteristics 

3) Assembly issues  

 4 The operator fixes the problem 

 

This use-case includes the flowing requirements as identified in D2.1: 

• KLEE-VID-DT-UR1: Users must know the cause of suboptimal performance and the 

corresponding corrective actions that might resolve the issue. 

• FR-12: The system shall develop AI enabled digital twin models 
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5 Conclusions 

In conclusion, this deliverable describes the effort spent from M1 to M9 and represents the 

status of T2.4 of WP2. More specifically, it defines the OPTIMAI use-cases and connects them 

with the user requirements identified in D2.1. The definition of use-cases is based on the end-

user industrial needs related to the three horizontal cases i.e., zero defect quality inspection, 

production line set-up calibration and production planning. The use-cases are extracted from 

the pilots’ videos, WP2 online meetings and the use-cases workshop. In total, 24 use-cases are 

identified by the three pilots. The use cases are based on a specific template and they include 

KPIs which are reported as post conditions and validation procedures which are presented as 

the basic flow of each use case.   

This deliverable formulates the initial list of use-cases and constitutes the basis for the 

development of the OPTIMAI platform. The next steps involve the organisation of bi-weekly 

use-case progress teleconferences, in order to determine the context of use-cases in more 

detail.  In close collaboration with technical partners, the end-users will be involved in the 

process of requirements elicitation to enable and strengthen the clarity and accuracy of the 

developed solutions.  
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