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4. Impacts
- Figure 2 shows how the process of data analysis is developed to obtain

prediction models and select the best attributes.

-This methodology helps validate the accuracy of the model.

- The considered scientific impacts in this work are (i) the integration of Computer-

Automated Design (CAutoD) and smart manufacturing concepts, (ii) obtaining

simpler predictive models for customer needs and wants, (iii) obtaining a more

visual based data analysis that can aid better decision-making process, and (iv)

detecting from model validation which machine learning approach gives a more

accurate results.

Figure 1 Industry 4.0 value chain with predictive customer needs and wants fed-

back for automated customization

Figure 2 Proposed CI-based methodology for predictive

data analysis and attribute selection.
1. Motivation

• ICT/digitalisation manufacturing’s short-cycle adoption,

improved customer focus and batch size reductions.

• Manufacturing systems are not ready to deal with large

volume of data due the lack of intelligent analytical tools.

• Motivation  fill the gap of predicting what customers’

needs and wants are. Customising in a predictive way

product designs before just-in-time for a mass-customised

mass production line.

2. Challenges for mass customisation under

Industry 4.0 principles

- Industry 4.0 (I4) social aspect  inclusion of human factors

in the manufacturing value chain.

- The Internet of Things (IoT) social side  linkage of big data

to the cyber-physical and social worlds together.

- Socio-cyber-physical systems (SCPS) present various

opportunities and challenges to I4 for achieving mass

customisation[4,6], which include:

• Implementing self-learning process for smart

manufacturing.

• Value-creating in a crossed-linked cycle in I4 realising

closed-loop product life cycles and industrial cooperation.

• Smart data management leading to an evolution for the

innovation floor facilitating the interactions between the

provider and customer.

3. Research and State of Art

- Integrating big data analytics and business informatics in a

methodology to understand customer needs and wants

- Methodology  predictively extract significant attributes

and improve design and customisation.

- Figure 1  artificial intelligence (AI) and machine learning

approaches can bring relevant data analysis in closing the

I4 value chain.

- Key objectives  achieve self-prediction and self-

configuration in products and services tailor-made at mass

production rates.

Classifier Accuracy % Description 

Tree 94.2% 

The complex tree was used for which it was 

obtained a prediction speed of 18.345. A 

maximum number of splits  100. 

Categorical predictors  23 

Numeric predictors explain the % 95 of 

variance 

SVM 14.3% 

SVM was tested using several approaches 

including: linear, quadratic, cubic, and fine 

Gaussian SVM. It was not able to explain 

most of the variance of the predictive 

model. 

Ensemble 

bagged trees 
96% 

Ensemble classifiers had better model 

flexibility since those include bagged trees 

and increase the number of learners. 

Number of learners  30. 

Categorical predictors  23 

Numeric predictors explain the % 95 of 

variance 
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