Work in the
Health Domain

An introduction to the diverse landscape and scope of
technology-focused projects within the health sector.




Development of a Chatbot for

Accessibility to Medication Leaflets

Improving patient understanding and safety through accessible drug information.

Obijectives

Key goals include a user-friendly
interface, comprehensive database,
NLP for understanding queries,
personalized interactions, and
ensuring security and privacy
compliance.
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Methodology

The approach involves user surveys,
chatbot development (NLP, Al, Ul),
database integration, search
algorithms, usability testing, and
iterative improvements.
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Expected Results

Anticipated outcomes are a
functional multi-platform chatbot,
enhanced patient understanding,
reduced medication errors, and
greater information accessibility for
diverse users.

Develop an interactive chatbot to improve patient understanding and safety
regarding medication use by providing accessible information from drug leaflets.



Development of a Voice Recognition
System for Medical Appointments

Enhancing Clinical Documentation with Wispers Technology

Project Goal

Implement a voice recognition
system using Wispers
technology for automated
transcription of medical
appointments in Portuguese
hospitals to improve efficiency
and accuracy.

Key Objectives

Develop real-time
transcription, adapt to
Portuguese and medical
vocabulary, integrate with
EMR, ensure security, and

conduct accuracy evaluations.

Methodology Outline

Needs assessment, voice
model development, EMR
integration, security
implementation, and pilot
testing with adjustments.

Expected Outcomes

A functional transcription
system, reduced
documentation time, improved
clinical information quality, and
increased professional and

The project aims to deliver a functional and accurate voice recognition system, significantly

reducing documentation time and enhancing the quality of clinical records.



Development of a System for Generating
Synthetic Medical Image Data

Leveraging GANs and Generative Al for Enhanced Medical Diagnosis and Research
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System Development

©

Objectives

Key goals include developing
and optimizing GANs for
realistic image generation,
utilizing Al for data enrichment,
validating synthetic data, and
disseminating findings.
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Methodology

This involves needs

assessment, GAN model
development and training,
implementation of generative Al
techniques like style transfer,
and evaluation through metrics
and expert validation.
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Expected Results

Anticipated outcomes include
an open-source synthetic data
generation system, high-quality
synthetic datasets, and
improved availability and
diversity of medical imaging
data.

The project aims to deliver a robust system for generating synthetic medical image data, ultimately contributing

to advancements in medical diagnosis and research through improved data availability and quality.
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Project Overview

Development of a System for Extracting Information
from Electronic Medical Records (EMRs)

Summary

Develop an innovative system using Natural Language Processing (NLP) to automate the extraction of relevant clinical data from EMRs,
facilitating analysis, research, and clinical decision-making.

Objectives

e Develop NLP algorithms for automated EMR information extraction.
e Adapt NLP models for medical record language.

. Extract key clinical data (diagnoses, treatments, etc.).

. Integrate with existing EMR systems.

e Validate system accuracy and effectiveness.

Methodology

e EMRdata analysis and key element identification.
¢ NLP model development and training (deep learning, etc.).
e Information extraction algorithm implementation.
*  Integration with EMR systems (interoperability standards).

e Validation tests and adjustments.

Expected Results: Automated NLP-based information extraction system, improved efficiency and quality of clinical data
analysis, seamless integration into existing EMR systems, reduced administrative burden on healthcare professionals.



All-in-one Security Approach

Critical eHealth Systems Protection

e Proactive Defense

Implement continuous, active cybersecurity monitoring of all
equipment
critical to clinical practice to detect and prevent threats before
they
impact patient care.

e Comprehensive Incident Response

Establish robust capabilities for swift detection, containment,
investigation, and resolution of cybersecurity attacks targeting eHealth
systems, ensuring minimal disruption to healthcare services.




Health Projects
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Non-Health Projects

Indoor Guidance System (Intelligent
Systems), BIM Models, Energy
Management System (Remote
Monitoring)

Joao Ferreira's Projects Overview

Project Areas

Energy savings in buildings, Indoor
guidance, Data-Driven approaches,
Disaster Management, Illegal fishing
control (Data analytics on VMS data),
People2People & Things2People
communication.




Dashboards and Al in Healthcare

Data Monitoring & Advanced Analytics

Al-Powered Patient Risk Analysis Deep Learning for Pathology

Real-tlme Pata Proactive Advanced Al
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processes in Health.
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Working with Data Modalities

Image Data Text Data

Capabilities for processing and analyzing Abilities to work with and understand textual
image-based information. content.



Home Gare: LeveragngloT and Al for Enhanced Solutions

Improvingquality of life, safety, and independence through innovative technology integration.

« Remote Patient Monitoring e Virtual Assistance &Companionship
Utilize wearable devices and sensors to track vital signs, Develop Al assistants for support, reminders, sodal
signs, interaction, and service access.
activity levels, and health issues for proactive care.
care. « Caregiver Support
. Provide tools and insights from loT/Al data to
 Smart Home Integration empower
Implement Al-powered devices for daily living caregivers with real-time information and reduce
assistance, enhanced safety (fall detection, burden.
and comfort.

« Predictive Analytics

Employ Al algorithms to analyze loT data, identify
potential health risks, and enable preventative measures.
measures.



AAL —Remote Primary Care as a Service using SLA

Exploring innovative remote primary care models
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Hospital Load Advanced
Reduction Diagnostics

Utilizing Computer Vision
for objective pain

assessment.

First-Level
Interaction

Implementing a chatbot
for initial patient
engagement and
information gathering.

Service Level
Agreements (SLAs)

Defining clear service
standards for different
tiers of remote primary
care support.

Potential Applications: Enhanced support for caregivers. Improved management of chronic diseases.



Application and Benefits

Process Mining
at Hospitals

Application of Process Mining techniques to analyze and
optimize hospital operations. This involves leveraging
data from systems like EHRs, LIS, and PACS to
understand patient journeys and streamline workflows.

e |dentify inefficiencies through data-driven insights.

Optimized Hospital Processes

Streamlined. Efficient. Patient-Centered.

1. Appointment 2. Patient
Scheduling i Registration

8. Discharge K 7. Medication
Planning ST Management

Smooth discharge with
clear instructions.

9. Follow-Up 10. Continuous
Care I Monitoring

Scheduled follow-ups Ongoing monitoring and
and patient support. data-driven insights.

3. Triage & 4. Clinical
Check-In =>  Consultation

6. Treatment 5. Diagnostic
Planning Testing

Personalized treatment Coordi

plan for better outcomes

(9]

11. Quality @ Improved Patient Experience

-
Imgrovement (® Operational Efficiency

Continuous improvement
for better patient care. ® Better Health Outcomes

Key benefits include improved patient care, reduced operational costs, and enhanced resource allocation.



All-in-one security approach: Critical eHealth Systems Protection

Solution

—

ATEUTET iR
Use Case | ‘

—

Technologic Layer Monitoring & Respond

Construction of a system that allows:
1.to detect from the point of view of cybersecurity an active monitoring on equipment critical to clinical practice
2.facilitates detection, containment, investigation and resolution of cybersecurity attacks.



Project areas:

Joao Ferreira project

* Energy savings at buildings
* Indoor guidance

* Data Driven approaches

* Disaster

* lllegal fishing control
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Working areas in Health
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Predict vital signs
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*Clinical Al Models

Dashboards for data Monitoring
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Data Integration at Hospital (ETL Process)

Extract

ETL Phases

Transform

Source Database

a

Quarantine Layer
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K Rule Engine

Staging Area

" Monitoring Layer
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Lineage Control

Target Database
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ADMISSIONS

Number of tabls: 13

ENCOUNTERS

Number of tablos: 3

Tables: ables:
ADMISSIONADVANCEDDIRECTIVE fEd CHOTEIEESOIETEEELN
ENCOUNTERS
' ADMISSIONCHIEFCOMPLIANT
ADMISSIONDIAGNOSIS
ADMISSIONS: ENVIRONMENT
ADMISSIONTYPES
ADVANCEDDIRECTIVES i
AMBULATORYSTATUS ASATYPES
BILLINGPHARMACY CLINICALPRIORITIES
DEPARTVENTS
CHIEFCOMPLIANTS e
COUNTREES ENVIRONMENTLOCATION
DIAGFUNCTIONALTTYPE ENVIRONMENTMEDICALPROCEDURE
ENVIRONMENTS
bEEIRES ENVIRONMENTTYPEGROUPS
ENVIRONMENTTYPES
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BODY SYSTEM EXAMS L
MEDPROCFUNCTIONALTYPE
Number of tables: 4 =
Tables:
BODYSYSTEMEXAMITEMRESULT EVENTS
BODYSYSTEMEXAMITENS Number of tables: 5
BODYSYSTEMEXANS juas
BILLNGPROFEE
BODYSYSTEMEXAMTYPES EVENTCATEGORIES
EVENTDATA
EVENTS
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COMPONENTS EVENTYRES
Numbsr of tables: 4
Tables: MEDICAL PROCEDURES
oMo Number oftables: 4
COMPONENTTYPES Tablss:
PARTCOMPONENT H_MEDICALPROCEDURES
PARTS

DIAGNOSES.
Number of tables: 4

H_DIAGNOSES
H_DIAGNOSISTYPES
S_DIAGNOSES
S_DIAGNOSISTYPES

H_MEDICALPROCEDURESTYPES
S_MEDICALPROCEDURES
S_MEDICALPROCEDURESTYPES

MEDICATIONS
Number of tables: 6

Tables:
CURRENTMEDFREQUENCIES
CURRENTMEDICATION
CURRENTMEDICATIONSTATUS
MEDICATIONS
MEDICATIONTYPEMEDICATION
MEDICATIONTYPES

NOTES

Number of tables: 5
Tabl
CUSTOM_NOTES
NOTES
NOTETEMPLATES
NOTETYPEBLOCKS
NOTETYPES

OTHER TABLES

Number of tables: 15
Tables:

ADTSTATES
ANESTHESIATYPES
APPLICATIONVERSION
CERNER_COVID_PATIENTS.
COMPLICATIONS
FORMTYPES
INTERFACENOTES
KINTYPES

NEARESTKIN
ORDERTASKSTATUS
QVERRIDEREASONS
PHYSIOLOGICVARIABLETRESHOLDS
PHYSIOLOGICVARIBLES
PICISDATA

RTDATA

PATIENTS
Number of tables: 22
Tables:

ALLERGIES.
ALLERGYTYPES
BLOCDGROUPS
ETHNICGROUPS
ETHNICITIES

T
PATIENTALLERGY
PATIENTALLERGYREACTION
PATIENTINSURANCECOMPANY
PATIENTPRECAUTION
PATIENTPROBLEMS

IENTRULE
PATIENTS
PATIENTSUBSCRIPTION

PERIODS

PRECAUTIONS

PRECAUTIONTYPES
ES

REACTIONS

REACTIONTYPES.

RELIGIONS

SEXES

PATIENT FOLLOW-UP

Number of tables: 21
Tables:

ANALYSES
ANALYSISTYPES
ASSESSMENTITEMS
CGATEGORIES
CATEGORYTYPES
CNLCODES
COMBINEDORDERS
FAMILES
FAMILYBEHAVIOR
LABDATASTATUS
LABRESULTS, LABSOURCES, LABTESTS
ORDERS, ORDERTYPES
ROUTES

ROUTETYPES
SCOREGROUPS
SCOREITEMS
SHEDULES
TREATMENTS

STAFF
Number of tables: 14

Tables:

ATTENDINGTYPES
CLINICALROLEATTENDINDTYPE
CLINICALROLES

FACILITIES

GROUPGROUP. GROUPMAPPINGS
GROUPS, GROUPSTAFF

MEMOS

STAFFATTENDINDTYPE
STAFFATTENDINDTYPEENVIRON
STAFFTYPES

TIMEZONES

TASKS
Number of tables: 2

Tables:
COMBINEDTASKS
TASKS

UNITS.
Number of tables: 3
Tables:
UNITS

UNITTIMES
UNITTYPES

200Gb of Data from Hospital Santa Maria Portugal




Work with Image

Disease Diagnosis

Extracted @Classification Features

from medical [ ]
records or L ] [ ]
manually o o @ [}
¢ o 6 0 6 o

Quantified ® © o o o
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with achine Learning
Interpretation
Software I
Image
Segmentation

Risk Prediction

Als

Cardiovascular
Events

Deep Leaming Coronary Revascularization

Work with Text

Medical data and text mining
Linking diseases, drugs, and
adverse reactions

Pharmacy
% RaNCRM EHR database

Statisticy

> -
#

* PA: Pulmonary Arteries

¢ LA: Left Atrium

Main Segmentation Applications

Left Atrium Myocardial Scar

Bi-ventricle (LV+RV)

AO: Aorta

PV: Pulmonary Veins
RA: Right Atrium
RV: Right Ventricle

LV: Left Ventricle
MYO: Myocardium

(LV+LA) in 2D LVin 3D




Home care — solution
based on loT and Al

Sensors

) @ @

Elderly and physically
impaired care

Sensors and
Robots -'_ actuators

Hospital

Wearable management

devices

Disinfecting and cleanin,
Screening and 1 g ]

- ToT-aided robotic system
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testing

Remote é
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tl Detect wearing of mask and Quarantine Delivery of food and Robot-assistive
social distancing management medicine surgery




The Power of Visuals in Medical Reporting

Visual Reporting: Enhancing
Endoscopic and
Colonoscopic Insights

e Beyond Text:Recognizing the limitations of static, purely
descriptive reports.

e The Rise of Multimedia: Embracing the integration of images
and videos for richer documentation.

 Benefitsfor:
e Diagnosis:More accurate and nuanced interpretations.

e Patient Understanding: Clearer communication of
findings and procedures.

e Training: Effective educational tool for medical
professionals.
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ence Report

Maintenance Review

ipment Reliability and Maintenance Efficiency

SUMMARY

What is Image-Enhanced Reporting?

Introduang Image-
Enhanced Reporting

o Defintion Incorparatinghigh-quiality images and short videodips directly into
thefinal report.

« Key Components: Detailed annotations, measurements, and descriptive
callouts.

»  Goal: Toprovide an dective, easily understandable visual record of findingg.

ons Excellence Team




Case Study 1: Colonoscopy with Polyp Identification

Visualizing a Critical Find

Colonoscopy Observation Annotated Image & Impact

e Patient presents with changes in bowel habits.

e Suspicious lesion observed during colonoscopy.

Accurate visualization and annotation are crucial for effective medical diagnosis and treatment planning.




Case Study 2: Endoscopy and Ulcer Diagnosis

Documenting Esophageal Pathology

Scenario

Patient presenting with persistent heartburn.

Endoscopic Findings

Moderate esophagitis characterized by visible erosions.

Visual Documentation

High-quality endoscopicimages captured to illustrate the extentand
severity of
mucosaldamage, meticulously labeled with specificanatomical
locations.

Outcome

Endoscopic findings confirm the diagnosis, guide treatment strategies, and
establish a baseline for monitoring healing progress.

The endoscopic findings confirm the diagnosis, provide crucial information for guiding appropriate treatment
strategies, and establish a baseline for monitoring the healing progress of the esophageal condition.



Data: Inmpact on Dagnostic Acauracy and Communication

Reduced Misinterpretation

Studies show a 30% decrease in ambiguous findings.

Improved Turnaround Time

Faster review and consensus among specialists.

Enhanced Patient Comprehension

40% increase in patient understanding of their condition and
treatment
JJELE

Training Edge

Visual aids accelerate learning for new endoscopists.




Best Practices for Image Integration

Making Visuals Work for You

Image Quality

Ensure high resolution and clarity for all
images.

Annotations

Effectively use clear labels, arrows, and
measurements.

Relevance

Include only images that significantly add
diagnostic value.

Standardization

Develop consistent formats for image capture
and reporting.

Integration

Seamlessly embed images within EMR/PACS
systems.



The Future of Visual Reporting

Evolving Technologies

Al Integration

Automated lesion detection and annotation.

3D Imaging

Enhanced spatial understanding.

Interactive Reports

Embedded video clips and links.

Telemedicine

Remote consultations powered by visual data.




The Visual Advantage: Key Takeaways

Clarity

Images reduce ambiguity and enhance understanding.

CLARIT ACCURACY

We bring clarity to We deliver precise,
complexity. reliable results.

Accuracy

Objective visual data supports precise diagnosis.

Efficiency

Streamlines communication and training.

Patient-Centric

Empowers patients with better insight.

EEFICIENCY PATIENT FOCUS

We optimize processes 5 patients at the

Visuals offer significant advantages in clarity, accuracy, efficiency, and patient engagement.



Adopt

Implement image integration

into your reporting workflow.

Call to Action

Embracing the Visual Standard

Train Advocate
Educate your team on best Champion the benefits of
practices. visual reporting.

oC]
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Innovate

Explore new technologies for
greater insight.
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