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LEARNING OBJECTIVES

The student is able to

AIT.U3.E7.PC1 Know different application domains of deep learning.

AIT.U3.E7.PC2 Explore and analyse several examples and applications of deep learning.

AIT.U3.E7.PC3 Understand the challenges surrounding deep learning approaches.

AIT.U3.E7.PC4 Identify the ingredients required to start a deep learning project.

AIT.U3.E7.PC5 Train a deep neural network.

AIT.U3.E7.PC6 Know how to deploy deep neural networks into applications.

AIT.U3.E7.PC7 Identify techniques for improving the performance of deep learning applications.

AIT.U3.E7.PC8 Recognize the challenges and the importance of deep learning.
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DEEP LEARNING APPLICATION DOMAINS

Healthcare Marketing

EducationMilitary

Finance Retail
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APPLICATIONS OF DEEP LEARNING

Healthcare

Drug Discovery Medical Imaging Insurance Fraud

Disease Prediction Smart Health Record
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APPLICATIONS OF DEEP LEARNING

Military

Warfare Platforms Cybersecurity Target Recognition

Combat Simulation
and Training

Threat Monitoring & 
Situational Awareness
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APPLICATIONS OF DEEP LEARNING

Finance

Price Forecasting Credit Assessment Fraud Detection

Portfolio 
Management

Customer Service
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APPLICATIONS OF DEEP LEARNING

Marketing

Chatbots Real Time Bidding
Speech
Recognition

Automatic Image
Captions

Translation services
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APPLICATIONS OF DEEP LEARNING

Education

Personalized
Learning

Evaluation
Assessments

Education
Analytics

Predict Carrers Concluding Thoughts
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APPLICATIONS OF DEEP LEARNING

Retail

Customer
Segmentation

Predict Best Retail
Location

Sentiment Analysis

Quality Assurance Demand Forecasting
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CHALLENGES IN DEEP LEARNING APPLICATIONS

• Healthcare:
• Data Volume

• Data Quality

• Temporality

• Interpretability

• Privacy

• Military
• Transparency

• Vulnerabilities

• Data 

• Finances
• Expectations

• Computing Resources

• Lack of Motivation

• Marketing
• Data Quality

• Cost

• Lack of trust

• Legal issues

• Complexity

• Education
• inclusion and equity assurance

• Teachers' acceptance

• Required quality inclusive systems

• Transparency

• Retail 
• Data Limitations

• Flexibility

• Privacy

• Data Diversity 
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REQUIREMENTS TO DEVELOP A DEEP LEARNING PROJECT

Define the Objective: You should be excited about the project. Create a marketable product.

Collect the Data: Systems cannot learn without data. You should have a very large data set.
Prefferencially Real World Data.

Data Scientist: You will need to learn or have someone that is able to work and manage huge
volumes of data.

Business Comprehension of the Data: It is very important to know if the data and the results make
sense.

Time: Deep Learning is a long iterative process. The project will take its time.
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HOW TO TRAIN A DEEP LEARNING MODEL?

Deep learning is an advanced form of machine learning that emulates the way the human brain learns

through networks of connected neurons.

Read in the data
Split up the dataset 

into inputs and 
targets

Build the model

Compile the model Train the model
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HOW TO TRAIN A DEEP LEARNING MODEL?

The purpose of training a model is to progressively improve the model's ability to make a prediction

Very similar to what happens when we drive. 
Our ability to react to unpredictable events while driving improves 

with practice

Let's see the formula for a straight line : y = m × x + b

inputslope y-intercept
value of the line at the 

position x.

Values available to train the model
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HOW TO TRAIN A DEEP LEARNING MODEL?

In Deep Learning there are many M's and many B's

• The training process involves initializing some random values for W and b and therefore trying to predict the output
with these values, and because of this the process can be a bit time consuming.

• To improve the prediction, we can compare the predictions of our model with the output it should produce and 
adjust the values for W and b so that we have a more correct prediction.
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TECHNIQUES FOR IMPROVING THE PERFORMANCE OF DEEP LEARNING
APPLICATIONS.

Option 1 : Improving Performance with Data

Get more data​ Invent more data Rescale your data​

Transform your dataFeature Selection
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TECHNIQUES FOR IMPROVING THE PERFORMANCE OF DEEP LEARNING
APPLICATIONS.

Option 2 : Improving Performance with Algorithm

Spot-Check Algorithms Steal From Literature Resampling Methods 
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TECHNIQUES FOR IMPROVING THE PERFORMANCE OF DEEP LEARNING
APPLICATIONS.

Option 3 : Improving Performance with Algorithm Tuning

Activation Functions Early Stopping Network Topology

Learning Rate Batches and Epochs Optimization and Loss
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TECHNIQUES FOR IMPROVING THE PERFORMANCE OF DEEP LEARNING
APPLICATIONS.

Option 3 : Improving Performance with Ensembles

Combine Models Combine Views Stacking 



19

REFERENCES

Miotto, R., Wang, F., Wang, S., Jiang, X., & Dudley, J. T. (2018). Deep learning for healthcare: review,
opportunities and challenges. Briefings in bioinformatics, 19(6), 1236-1246.

Tan, C., Sun, F., Kong, T., Zhang, W., Yang, C., & Liu, C. (2018, October). A survey on deep transfer learning.
In International conference on artificial neural networks (pp. 270-279). Springer, Cham.

Warburton, K. (2003). Deep learning and education for sustainability. International Journal of Sustainability
in Higher Education.

Heaton, J. B., Polson, N. G., & Witte, J. H. (2016). Deep learning in finance. arXiv preprint arXiv:1602.06561.

Kaneko, Y., & Yada, K. (2016, December). A deep learning approach for the prediction of retail store sales. In
2016 IEEE 16th International Conference on Data Mining Workshops (ICDMW) (pp. 531-537). IEEE.

Das, S., Jain, L., & Das, A. (2018, July). Deep learning for military image captioning. In 2018 21st
International Conference on Information Fusion (FUSION) (pp. 2165-2171). IEEE.

Deng, L., & Yu, D. (2014). Deep learning: methods and applications. Foundations and trends in signal
processing, 7(3–4), 197-387.

Chen, X. W., & Lin, X. (2014). Big data deep learning: challenges and perspectives. IEEE access, 2, 514-525.

Wang, T., Wen, C. K., Wang, H., Gao, F., Jiang, T., & Jin, S. (2017). Deep learning for wireless physical layer:
Opportunities and challenges. China Communications, 14(11), 92-111.



20

REFERENCES

Chollet, F. (2018). Deep learning with Python (Vol. 361). New York: Manning.

Yuan, J., Shalaby, W., Korayem, M., Lin, D., AlJadda, K., & Luo, J. (2016, December). Solving cold-start
problem in large-scale recommendation engines: A deep learning approach. In 2016 IEEE International
Conference on Big Data (Big Data) (pp. 1901-1910). IEEE.

Hope, T., Resheff, Y. S., & Lieder, I. (2017). Learning tensorflow: A guide to building deep learning systems. "
O'Reilly Media, Inc.".

Ghoshal, A., Swietojanski, P., & Renals, S. (2013, May). Multilingual training of deep neural networks. In
2013 IEEE International Conference on Acoustics, Speech and Signal Processing (pp. 7319-7323). IEEE.

Vega-Márquez, B., Nepomuceno-Chamorro, I., Jurado-Campos, N., & Rubio-Escudero, C. (2020). Deep
Learning Techniques to Improve the Performance of Olive Oil Classification. Frontiers in chemistry, 7, 929.

Hesamian, M. H., Jia, W., He, X., & Kennedy, P. (2019). Deep learning techniques for medical image
segmentation: achievements and challenges. Journal of digital imaging, 32(4), 582-596.



21

REFERENCE TO AUTHORS

Regina Sousa

• PhD student

in Biomedical Engineering

• Research Collaborator of the

Algoritmi Research Center

Diana Ferreira

• PhD student

in Biomedical Engineering

• Research Collaborator of the

Algoritmi Research Center

José Machado

• Associate Professor with 

Habilitation at the University of 

Minho

• Integrated Researcher 

of the Algoritmi Research Center

0000-0002-2988-196X 0000-0003-4121-61690000-0003-2326-2153

http://orcid.org/0000-0002-2988-196X
http://orcid.org/0000-0003-4121-6169
http://orcid.org/0000-0003-2326-2153


22

REFERENCE TO AUTHORS

António Abelha

• Assistant Professor at 

the University of Minho

• Integrated Researcher of 

the Algoritmi Research Center

Victor Alves

• Assistant Professor at the 

University of Minho

• Integrated Researcher of the 

Algoritmi Research Center

0000-0001-6457-0756 0000-0003-1819-7051

http://orcid.org/0000-0001-6457-0756
http://orcid.org/0000-0003-1819-7051


23

REFERENCE TO AUTHORS

This Training Material has been certified according to the rules of ECQA – European Certification and 
Qualification Association.

The Training Material was developed within the international job role committee “Artificial 
Intelligence Technician”:

UMINHO – University of Minho (https://www.uminho.pt/PT)

The development of the training material was partly funded by the EU under Blueprint Project DRIVES.

https://www.uminho.pt/PT


24

The Development and Research on Innovative Vocational Educational Skills project (DRIVES) is co-funded by the Erasmus+ Programme of the European Union 
under the agreement 591988-EPP-1-2017-1-CZ-EPPKA2-SSA-B. The European Commission support for the production of this publication does not constitute 
endorsement of the contents which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the 
information contained therein.

Follow DRIVES project at:

More information at:

www.project-drives.eu

DRIVES project is project under The Blueprint for Sectoral Cooperation on Skills in 
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The aim of the Blueprint is to support an overall sectoral strategy and to develop 
concrete actions to address short and medium term skills needs.
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