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Brief summary

This work presents two methodologies for the 
design and development of new products
–Design-with-IoT (DwIoT) that aims to integrate IoT 

technology into products, focusing on a set of guidelines 
for its implementation.
–Design-for-Automation (DFA), important in the 

development of new automation-oriented products in an 
industry 4.0 context.

Case Study
– Label loom machine retrofitting, using DwIoT and DFA 

methodologies.
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1. Introduction

New Challenges

• Changes to the linear model of the product life cycle;
• Products as a services (Industry 4.0);
• Emerging technologies:

– Aditive Manufacturing;
– Advanced Robotics;
– Virtual and Augmented Reality;
– Industrial IoT;
– OPC-UA.

• Reference Model – RAMI
– Product Life Cycle management
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1. Introduction

Pillar 4
Determine the aggregated efficiency and effectiveness for each sub-

module > module > system > product  (Bottom-up analysis) 

Pillar 1
Product break down using the Modular Design principles 

Pillar 3
Simple Visual 
Management

elements

Pillar 2
Selection of the 

relevant variables for 
each “X” domain, and 

specific KPI’s.

Lean Design-for-X Methodology: Multidimensional Assessment
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Design-for-Automation

• Increase efficiency without sacrificing quality;
• Make it durable, testable and reliable;
• Eliminate the surprise factor;

How to do this à Automation and Robotics
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2. Design-with-IoT

Testing and scalability;

Security;

Integrated into product;

Responsible use of data;

Troubleshooting;

Context awareness;

DwIoT will have huge implications for the near future -> 
Electronics that are not smart will be discarded.
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Label Loom machine 
retrofitting on a textile 
factory that produces 
clothing tags.

New sensors installed

Sensors wired to a multiple 
input / output board on a NI 
cRIO 9040, as well as 
signals from the tower light.

Real-time processing ina
SmartBox (OPC UA server)

Case study & Results
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Traditional concepts of automation based in 
hardware, with hierarchical communications that 
originated isolated products can now evolve with 
DFA to methodologies into flexible systems and 
machines.

Consumers will automatically assume that an 
"electronic" product means "intelligent and 
combined with integrated connectivity". DwIoT
integrates IoT in the product design to overcome 
this situation and to meet the expectations of 
consumers. 

4. Conclusions
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