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PRIOR SKILLS

Knowledge of C programming, Python, basic electronics, electronic instrumentation and biomedical signal processing.

It is recommended to have completed Sensors and Signal Conditioners, Hospital Security, Physiology and Biomedical Signal Processing.

TEACHING METHODOLOGY

- AF.1.- Lectures.

- AF.2.- Cooperative work activities.
- AF.4.- Independent learning.

- AF.5.- Project-based learning.

LEARNING OBJECTIVES OF THE SUBJECT

1. Know the principles, design, risk analysis and validation of wearable medical equipment.

STUDY LOAD

Type Hours Percentage
Hours large group 42,0 28.00 %
Hours small group 14,0 9.00 %
Self-study 94 63.00 %
Total learning time: 150h

CONTENTS

Content 1: [ Introduction

Description:
1. Definition.
2. Types of wearables.
3. Structure/characteristics of a wearable medical device.

Related activities:

Dedication: total hours
Large group/Theory: 4h
Self-study: 10h

Content 2: | Feeding systems

Description:
1.  Batteries.
2. Solar energy.
3. Thermal energy.
4. Kinetic energy.
5.  Electromagnetic energy.

Related activities:
- Laboratory: session 1

Dedication: total hours
Large group/Theory: 6h

Guided activities: 2h

Self-study: 12h
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Content 3: [ Controller

Description:
1. Microprocessor.

2. Microcontroller.
3. FPGA.
4. SoC.

Related activities:
- Laboratory: session 2

Dedication: total hours
Large group/Theory: 6h

Guided activities: 2h

Self-study: 12h

Content 4: | Communications protocols

Description:

1. RFID.
NFC.
Bluetooth.
LoRa.
Sigfox.
Wi-Fi.
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Related activities:
- Laboratory: session 3

Dedication: total hours
Large group/Theory: 5h

Guided activities: 2h

Self-study: 12h

Content 5: | Sensors

Description:

1. Temperature.
Humidity.
Pressure.
ECG.

EEG.

EMG.

Motion.
Radiation.
Dust oximetry.
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Related activities:
Laboratory: session 4

Dedication: total hours
Large group/Theory: 5h

Guided activities: 2h

Self-study: 12h

Content 6: | Development

Description:

1.  Development stages.
Regulations.
Risk management.
Hardware.
Software.
Project management.
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Related activities:
- Project: session 1

Dedication: total hours
Large group/Theory: 6h

Guided activities: 2h

Self-study: 12h
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Content 7: | Cloud Services

Description:
1. Introduction.
2. Protocols.
3. Security.

Related activities:
- Project: session 2

Dedication: total hours
Large group/Theory: 5h

Guided activities: 2h

Self-study: 12h

Content 8: | Work environment

Description:
1.  Development board.
2. Programming environment.
3. Repository.
4. Cloud access.

Related activities:
- Project: session 3

Dedication: total hours
Large group/Theory: 5h

Guided activities: 2h

Self-study: 12h

GRADING SYSTEM

Laboratory notes (L) = 20%

Project (P) =30%

Final Exam (FE) = 50%

Final grade (FG): 0.20*L + 0.30*P + 0.50*EF

Examination rules

1. There will be an evaluation of guided activities (in-person or non-in-person) corresponding to the delivery of laboratory work (type L).

2. There will be a final exam (FE), of a maximum duration of 2 hours, which will consist of questions related to theoretical knowledge of the Content
of the subject and aimed at assessing the learning objectives achieved by the student.

3. There will be a project developed throughout the semester on the design and development of usable medical devices from the conception of the
device, market study, applicability, regulations and implementation.

There will be no re-evaluation exam in this subject.
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RESOURCES

Other resources:

Class material available at ATENEA
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