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Abstract—Recently, Machine Learning techniques and more
specifically Deep Learning-based solutions have been applied
successfully in many fields. Deep Learning-based systems and
applications have been performing well for image-based tasks
such as object or face recognition and for Natural Language
Processing. Many possibilities have become feasible and attractive
for medical applications. Deep Learning has been applied to
many eHealth fields: imaging (tele)diagnosis tools, health analytics, pervasive sensing for user monitoring and assistance,
predictive diagnosis or explainabling deep learning. The Sadle
track main object is discussing the opportunities and challenges
that deep learning-based eHealth applications and services face.
The topics finally covered in the track are Diagnosis tools in
medical imaging, Internet of Things (IoT)-based medical data
collection and analysis, Deep learning-based ambient assisted
living tools and services and explainable deep learning based
eHealth systems.
Deep learning, Medical diagnostic Aids, Ambient Assisted Living,
Explainable AI

I. I NTRODUCTION

methodologies to integrate with established health care information
workflows and clinical decision support.
In this track our idea is to analyze current and future approaches
to a wide range of medical problems tha can have an important
impact on medical diagnostic and care quality., we discuss recent and
forthcoming applications of deep learning in medicine, highlighting
the key aspects to significantly impact health care. A very important,
not widely discussed aspect of deep learning based medical tools is
their acceptability by healthcare professionals. One of the reasons that
decreases the acceptability of this type of systems is their ”oracle”
approach. The healthcare professional needs to understand the reasons
for a diagnosis sugestion and this is not easy to implement with deep
learning technology.

II. S UBMITIONS
The received papers cover a wide variety of applications related
to medical applications of Deep Learning technologies. Application
include inteligent assistive techonlogy, medical diagnosis aid, ambient
assisted living and explainable deep learning systems.

The traditional aproach to the development of medical diagnostic
and support aid during most of the 20th century was to create rule
based human expert specified expert systems. These approach scales
very badly and is not able to find any aspect not specifically defined
by the human expert. Modern supervised and unsupervised machin
learning methods can discover the characteristics that will permit to
make predictions from new data. Deep learning methods use multiple
representation stages and increase the meaning of the available
characteristics as we go deeper in the network. This approach has
had important successes in a wide range of application areas such
as natural language processing (NLP), speech recognition, computer
vision and automatic driving among many other possible uses.

The first paper [1] is related to possibility of using an AI enabled
embedded device for the detection and prevention of fall in older
users. Accidental falls are one of the most common causes of
early disability and even mortality related to unnatural causes. Fall
happend mainly to the elderly population and, thus, considering the
growing aging population, the rate of accidental falls is increasing
significantly. Computer based systems for gait analysis and assistance
in ubiquitous environments can be effective tools to prevent these
accidents. In the first article the authors present the advances in the
creation of an intelligent device for detecting falls and risk situations
based on accelerometer signals registered on the user’s ankle. The
method uses Gated Recurrent Neural Networks. The results show
that the presented model is a viable alternative to detect falls and fall
risk using low power devices. The results also open the possibility
of combining fall detection with a biomechanical analysis system
to identify gait deficiencies and help improve the user’s mobility.
Many factors related to falls have an important influence on the
person’s gait. Thus,it is possible study the gait in order to predict
the future probability of falling [2]. It would be interesting to study
the capability of wearable devices to perform both gait analysis [3]
and fall detection tasks [4][5].

These main stream successes together with the fast theoretical and
methodological developments represent a very significant opportunity
for medical AI applications. Many areas of application have already
been analyzed in research papers (e.g. medical image analysis including X-Ray, CT, RM, ultrasound, etc. or patient support aids for
many chronic deceases). Deep learning approaches have not been
extensively evaluated in many realistic medical situations for a wide
range of problems and, in many cases, the results come from very
limited data. The deep learning research approach must still address
many challenges relating to the characteristics of health care data (i.e.
sparse, noisy, heterogeneous, time-dependent) and also requires new

The second paper [6] is related to glaucoma diagnosis aids. Color
fundus image segmentation is a required first step in many glaucoma diagnosis techniques. Traditionally automated Fundus image
segmentation is implemented in the image acquisition instrument and,
thus, it only needs to be able to segment data from this specific
acquisition source. With the advent of multi GPU and TPU virtual
machines by different Cloud providers cloud-based segmentation has
become an interesting possibility. To implement this ideait is needed
to make correct predictions for images coming from different sources.
In the presented paper the authors study the possibility of building
a web base segmentation service using incremental training, i.e,

In the last decade the availability of a wide variety of medical
data has made many machine learning based applications possible.
The possibility of finding common factors between information from
widely different data sets is a fundamental for providing widely
available, acceptable and reliable machine learning based medical
diagnosis and support tools. A very important difficulty lays in the
heterogenity and inconsistency of many data sources.

initially training the system using data from a single source and,
later, performing retraining with data from other acquisition sources.
For this article the authors use a generalized U-Net. U-Net, a
type of deconvolutional network, [7] has become popular for many
medical segmentation problems including glaucoma [8] and diabetic
macular edema [9]. In this type of networks a set of convolutional
layers outputs a deep small more meaningful representation of the
original image. This highly encoded representation is then decoded to
the original image size using a set of upsampling layers. Its structure
has been widely modified by many researchers (e.g. [8]).
Many medical diagnostics are currently based, at least, in part on
imaging technologies. Currently the interpretation of these images
is, in most cases done almost directly by medical professionals. The
great development of machine learning (ML) based image processing
applications in the last decade has significantly increased the research
on diagnostic support aids based on these technologies.
The third paper [10] deals with the acceptability of deep learning
tools by medical professionals. The authors indicate that Medical
image processing will experiment a breakthrough when this type of
ML based diagnostic assistance tools became widely available and
accepted by the medical community. Clearly one of the problems
regarding the adoption of this type of systems is related to the lack of
understandability of their diagnostic suggestions due to their Blackbox nature. This aspect is especially relevant in the case of medical
diagnostic aids. This fact has been recently highlighted by several
recent articles [11]. In a recent presentation[12] Carlos Guestrin,
Senior Director of AI and Machine Learning at Apple considers the
transition from black box to inclusivity as one of the four challenges
of ML systems for the next few years. In all these cases medical
systems are considered the paradigmatic case where understandability
is of out-most importance. Some authors even consider that GDPR
[13] includes the requirement that companies should be able to give
users an explanation for decisions that this type of systems produce.
However, in the medical case no real automatic decision making is
envisioned as the tools are just diagnostic assistance and are never
responsible for any final decision.
The third paper [14] deals with intelligent prosthetic devices.Today,
bionics is the application of biological solutions to systems technologies in architecture, design, engineering and modern technology [15].
There is also bionic engineering that covers several disciplines with
the aim of concatenating (making biological and electronic systems
work together), for example, to create prostheses activated by robots
controlled by a biological signal or also to create artificial models
of things that only exist in nature, for example, artificial vision and
artificial intelligence also called cybernetics [16]. One could even
consider bionics as that branch of cybernetics that tries to simulate
the behavior of living beings by making them better in almost all
branches by means of mechanical instruments.
The main objective of the third paper work is the creation of
cheap non-invasive active prosthesis. Its user will be able to use it
thanks to a bracelet, which has several integrated sensors (gyroscope,
accelerometer and EMG (electromyographic signal sensors)). This
bracelet will be placed on the user’s arm and will read the parameters
of the resident muscular terminations of the user’s residual limb,
transmitting them to a microprocessor that will move the specific
motor in the prosthesis.
To achieve this purpose, the authors apply the ”Divide and Win”
technique,i.e., the main aim of this work is split into smaller objectives, which can be carried out individually, to finally bring them
together and obtain the final goal.

III. C ONCLUSIONS
In the Sadle track papers we see that a wide range of deep learning
based medical technologies are becoming widely available for solving

a wide range of practical everyday problems. This tools can be
directed to help professionals in their diagnosis, patient in their daily
life or even both cases simulataneously.
From the presented work it should become clear that these tecnologies will become more and more part of our life in the near
future.
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[3] J. Pineda-Gutiérrez, L. Miró-Amarante, M. Hernández-Velázquez,
F. Sivianes-Castillo, and M. Domı́nguez-Morales, “Designing a wearable
device for step analyzing,” in 2019 IEEE 32nd International Symposium
on Computer-Based Medical Systems (CBMS). IEEE, 2019, pp. 259–
262.
[4] F. Luna-Perejon et al., “An automated fall detection system using
recurrent neural networks,” in Conference on Artificial Intelligence in
Medicine in Europe. Springer, 2019, pp. 36–41.
[5] F. Luna Perejón et al., “Sampling frequency evaluation on recurrent
neural networks architectures for iot real-time fall detection devices,”
in IJCCI 2019: 11th International Joint Conference on Computational
Intelligence (2019), p 536-541. ScitePress Digital Library, 2019.
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