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Al for the smart hospital of the future

Annex 1

Open Call text

OPEN CALL 1
Application submission starts on:
8 February 2022, 00:00 CET

Submission deadline:
8 April 2022, 17:00 CET

This project has received funding from the European
Union'’s Horizon 2020 research and innovation
programme under grant agreement No 101016834



https://www.hosmartai.eu/
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1 Introduction

This document provides a brief set of information regarding the first Open Call for Proposals,
also referred as Open Call #1 — INNOVATE Call for Tech, for the HosmartAl project.

All associated Annexes listed in section 3 (Additional information) must be considered for the
submission of a Proposal.

HosmartAl organises this first Open Call to engage innovative tech Startups/SMEs in the design,
development, and integration of their technological product/service into the HosmartAl's
platform/ecosystem. The objective is to solve particular HosmartAl challenges or bring new tech
to be integrated in the HosmartAl platform.

1.1 Information on HosmartAl project

The HosmartAl vision is a strong, efficient, sustainable and resilient European
Healthcare system benefiting from the capacities to generate impact of the
technology European Stakeholders (SMEs, Research centres, Digital Hubs and
Universities).
The HosmartAl mission is to guarantee the integration of Digital and Robot
n, technologies in new Healthcare environments and the possibility to analyse
MISSION their benefits by providing an environment where digital health care tool
providers will be able to design and develop Al solutions as well as a space
for the instantiation and deployment of Al solutions.

HosmartAl will create a common open S Co-Creation Space: description
Integration Platform with the necessary ystem f N /{ devces, el and physica
tools to facilitate and measure the plttorms
benefits of integrating digital  2oesiopon
technologies (robotics and Al) in the  ancsenice
healthcare system.

Application

deployment

Marketplace
@deds uojjess)-0)

A central hub will offer multifaceted Benchmarking @
lasting functionalities (Marketplace, Co- Benchmarking /

. . Framework: evaluation
creation space, Benchmarking) to platform for

Hospitals’ performance

healthcare stakeholders, combined with a
collection of methods, tools and solutions to
integrate and deploy Al-enabled solutions. The Benchmarking tool will promote the adoption in
new settings, while enabling a meeting place for technology providers and end-users.

Eight Large-Scale Pilots will implement and evaluate improvements in medical diagnosis,
surgical interventions, prevention and treatment of diseases, and support for rehabilitation and
long-term care in several hospitals and care settings. The project will target different medical
aspects or manifestations such as cancer; gastrointestinal (Gl) disorders; cardiovascular
diseases; thoracic disorders; neurological diseases; elderly care and neuropsychological
rehabilitation; Fetal Growth Restriction (FGR) and prematurity.
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To ensure a user-centred
approach, harmonization in
the process (e.g. regarding

CONTEXT
ANALYSIS
ECOSYSTEM
BUILDING

ethical aspects, DESIGN

standardization, and FHReING

robustness both from a i
technical, social and ——-
healthcare perspective), the ™ D e oo ﬁ%@
Iiving lab method ology will Phase 1:Definition Phase 2: g?v:;::;:;mhm “Phase 3:Piot  Phase 4: Sclabilty and Transferabilty

be employed. HosmartAl will

identify the appropriate instruments (KPI) that measure efficiency without undermining access or
quality of care. Liaison and co-operation activities with relevant stakeholders and open calls
will enable ecosystem building and industrial clustering.

HosmartAl brings together a consortium of leading organizations (3 large enterprises, 8 SMEs,
5 hospitals, 4 universities, 2 research centres and 2 associations. Description of the consortium
partners is available at the project website here.

2 Open Call #1 — INNOVATE Call for Tech

2.1 Obijectives

The HosmartAl Open Call #1 aims to enlarge a pool of health-interoperable technologies by
engaging tech Startups/SMEs (Applicants) with knowledge and expertise about the integration
of their solutions in the HosmartAl platform.

The Applicants can do it by solving HosmartAl challenges or bringing new and high-valuable
components to be integrated in the HosmartAl ecosystem. Such solutions will enable the
expansion of HosmartAl offer, value proposition, technology capacity and the possibility of
being adopted by a diversity of health care entities to overcome end-users needs and
challenges.

2.2 Main characteristics

e Open Call timeframe: from the 8th of February 2022, 00:00 CET to the 8th of April 2022,
17:00 CET

e Target group: Startups/SMEs (preferably developing Al-powered technology, but not
limited to it)

e Activities to be funded: Design (sprint 1), development (sprint 2) and integration (sprint 3)
of Al technologies within the HosmartAl ecosystem to ensure a fast pace, quality of the
deployment and measurable impact.

e Duration of Activities: 6months

e Funding: up to €50 000 per applying proposal submitted by a Startup/SME (3rd party).
The total grant requested will represent up to 100% of the total costs of the submitted
project.

e How the payment will be made? The selected 3rd party will be paid againts delievering
activities submitted in Annex 3.1 Description of work. Each project will develop an
implementation plan including milestones and deliverables, and a cost estimate justifying the
costs and resources in relation to the implementation plan. Checking the consistency between


https://www.hosmartai.eu/theproject/the-consortium/
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these costs and the expected work of the project will be part of the evaluation. The total
requested budget will be divided and paid through lump sum in the 3 stages: Sprint 1 (35%),
Sprint 2 (35%), Sprint 3 (30%). The payments will be made according to a staged payment
arrangement based on the successful completion of specified milestones, delieverables and
reviews after each of the sprint.

2.3 Topics
Applicants must submit their proposals for one of the five topics below.

Table 1: Description of Topictt1

Topic #1
Al- or data-based services for the healthcare sector enabled by the
HosmartAl platform

The HosmartAl platform enables straightforward creation of innovative Al-
based solutions/services for the healthcare sector. Implication from tech
companies will increase the market visibility of their solutions and services,
technically improve their developments through HosmartAl technology, and
enable hospitals and other healthcare institutions throughout Europe and
beyond to improve their processes (of any nature, e.g., clinical, management,

o logistics, administrative). These solutions can be generic or specific to one
§ specific process, technology, equipment, etc.
E SMEs are invited to submit proposals to implement Al/data-based solutions on
v the HosmartAl platform - to be promoted through the HosmartAl Marketplace.
Both proprietary and open-source developments are eligible.
Proposals should make interest from healthcare institutions plausible,
preferably illustrated with a brief use case. The sustainability of the solution
must be discussed, including maintenance and draft business model.

Technology The TRL of the solution should reach at least level 6: the solution

readiness level is expected to be based on an advanced existing solution.

Source code Proposed solutions can either be open source or proprietary.

availability

Standards HosmartAl uses HL7-FHIR for any clinical data.

" Programming No restrictions.

;:" language

g Ethics Handling of personal and other sensitive data must comply
= applicable law.

-4 Security HosmartAl platform functionality is recommended, but not
e obligatory.

Data management  HosmartAl platform functionality is recommended, but not
obligatory.

Other(s) Sustainability of the application shall also be addressed, both
technically and commercially (i.e., on the HosmartAl
marketplace).

Minimum 4 g print (M2) 27 Sprint (M4) 31 Sprint (M6)

deliverables
required Design and Architecture First functional version  Integration
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e Technical Documentation on the HosmartAl platform including API

Resources definitions, architecture, etc.

provided by e An assigned mentor from HosmartAl.

HosmartAl Access to all HosmartAl public deliverables: hosmartai.eu/knowledge-
base/deliverables.

Exrected e Novel Al/data-based services reaching hospitals and other healthcare

outcome

institutions.
e Clear potential for uptake.
e Sustainability.
Table 2: Description of Topic #2
Topic #2

Creation of a HL7-FHIR de-identification and pseudonymization tool

This tool should consider all fields and combinations of fields that need to be

o
% replaced with non-Pll (Personally Identifiable Information) data. It should also
= provide configurable levels of retaining the initial information and configurable
] options of pseudonymizing data that can be used for Al and data analytics.

Technology TRL 6
readiness level
" Source code Yes
';:" availability
g Standards Should be applicable to to HL7-FHIR data.
= Programming Any object-oriented language.
s language
o Ethics Handling of personal and other sensitive data must comply
applicable law.
Security HosmartAl platform functionality is recommended, but not
obligatory.
Data HosmartAl platform functionality is recommended, but not
management obligatory.
Other(s) n/a
c,m;;\l,n;:.n;ms 1+ Sprint (M2) 2nd Sprint (M4) 3+ Sprint (M6)
required Design of solution and Complete first version  Final version, tested
POC
o Technical Documentation on the HosmartAl platform including API
definitions, architecture, etc.
e Requirements and specifications of intended outcome

Resources oL epe . . . o e .

provided by Possibility to integrate and demo this as an available application in

HosmartAl HosmartAl Marketplace

e Possibility to provide datasets

® Access to all HosmartAl public deliverables: hosmartai.eu /knowledge-
base/deliverables
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Expected A ready-to-be-used on HosmartAl datasets open-source tool, preferably

ouicome

under Apache 2.0, MIT, CC-BY, or a similar license that allows commercial use
of the code.

Table 3: Description of Topic #3

Topic #3

Creation of a federated database system based on a popular open source

Challenge

FHIR Server implementation

A system that should allow the creation of a federated database with HL7 -
FHIR data, while avoiding ID collisions as much as possible. In case of collisions
there should be a mechanism to still retrieve the information based on
additional flags (request/response headers, extra response parameters, etc.).

Technology TRL 6
readiness level

Source code Yes
availability

Requirements

Ethics

Standards Compatible with a popular open-source HL7-FHIR server

implementation, e.g. HapiFHIR.

Programming Java or other language that runs on the JVM (e.g. Kotlin, Scala,
language Groovy, etc.).

Handling of personal and other sensitive data must comply
applicable law.

Security HosmartAl platform functionality is recommended, but not

Data

obligatory.
HosmartAl platform functionality is recommended, but not

management obligatory.
Other(s) n/a

Minimum
deliverables
required

Resources
provided by
HosmartAl

Expected
outcome

1st Sprint (M2) 2nd Sprint (M4) 3rd Sprint (M6)

Design of solution and Complete first version  Final version, tested

POC

o Technical Documentation on the HosmartAl platform including API
definitions, architecture, etc.

e Requirements and specifications of intended outcome

e Possibility to integrate and demo this as an extension of the HosmartAl
Platform

® Access to all HosmartAl public deliverbales: hosmartai.eu/knowledge-
base/deliverables

A ready-to-be-used on HosmartAl datasets open-source tool, preferably

under Apache 2.0, MIT, CC-BY, or a similar license that allows commercial use

of the code.
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Table 4: Description of Topic #4

Topic #4
Vector space map with 3D-5D interactive graphic interface

Develop a module/utility function that contains a multi-dimensional matrix with
physical coordinates and other elemental properties. Each element in the data
model /vector space will contain container for x, y and z spatial coordinates, a
time dimension, as well as several other properties. These include density, type
of matter, temperature, voltage, conductivity, colour, value, and other possible
properties which can be stateless and defined by the user as needed.

The module needs to be integrated for API calls and map into a graphic
interface that is able to build a 3D image with 5D properties, e.g. colour,
pattern, and real time dynamic evolution. The data model needs to be
bitemporal. This means it must have the ability to extract the properties of an
element as-is, as well as-was. The Al needs to improve through supervised

3 machine learning or other Al methods that provide a machine learning loop
= with user input.
3
(%] The vector space needs to be integrated with other utilities that can increase
the density of the space with interpolation and/or correlation functions, which
would leverage machine learning and reinforced learning methods.
This module needs to be integratable in real-time with an APl endpoint. It needs
to be built as a microservice, cloud-native application, which is stateless — with
properties defined by users on configuration/ontology map.
Technology TRL6
readiness level
Source code There are several open source libraries (such as 3D traffic map
availability applications) that can be leveraged. The utility should be built as
an open source, with OS license version to be decided by
HosmartAl partners.
Standards n/a
Programming Preferred React or Angular framework for the front end,
language Javascript backend, potentially other if open-source availability
dictates. K8 and graphQL for API integration.
Ethics No ethical issues to consider, this will be a stateless utility.
Security No security implications. During collaboration with HosmartAl for
use cases, care will be taken to ensure same protocols of security,
£ deidentification, and encryption as foreseen by those HosmartAl
g partners.
‘% Data This would be a stateless container that can be integrated to
T management databasis as necessary, sharing the same qualities and storage
e« space as such databses already do. No risks or issues to consider.
Intellectual We recommend developing this as an open source to allow easy

Property Rights

Other(s)

adjustment and integration by HosmartAl partners and others in
the field.

A well designed, cloud-native, UX interface that is highly
customizable and interactive. Integrate a simple big-data pivot
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Expected
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engine if possible (proprietary or open source) and cloud-native

stack for API integration (i.e. Docker, Kubernetes, graphQL,

Postrges DB).

15t Sprint (M2)

2nd Sprint (M4)

3rd Sprint (M6)

MHOSMARTAI

“Design” “Develop /Experiment” “Integration”

Define spatial maps, using Design an interactive Integrate via an API
cardiac map as and dynamic 3D-5D endpoint with a specific
MVP1. lterate with  mapping application / use case (i.e. ablation
multiple heart types, sizes, Ul, that works in map).

disease conditions, and 10S/Android with touch

other properties of screen and real-time

elements needed to be updating (i.e. space

captured. over time with colour

and pattern

Test data sets.

Increased efficiency and accuracy of data mapping and spatial definitions, in
particular for organ imaging. Specifically an opportunity to improve ablation
mapping as well as remote navigation guidance.

Table 5: Description of Topic #5

Challenge

Technology
readiness level

Require
ments

Source code
availability

Topic #5
Data Parsing and Mapping Utility

An application or utility function that can translate various data types that need
to be used by HosmartAl partners, classify them and convert into standards
(hl7) that are readable by various applications and easily integratable to the
HosmartAl ecosystem (a generalized data parsing utility for the HosmartAl
ecosystem).

This data dictionary would first be established on a baseline from known
relationships defined by users, but would learn over time using Al techniques,
such as NLP. The library needs to be built in a generic format where various
data elements and sets can be defined as input, then processed and converted
into some form of a fixed-format, with Al methods used for a feedback or
reinforced learning loop.

In order to establish a relevant use case, at least 3 Pilots will be asked to share
their challenges in understanding and translating data sets, as use cases for this
tool to effectively create an open container that can dynamically adjust when
these data sets are modified ad-hoc or evolve in an organized fashion over
time.

Existing data parser libraries, some open source, may be used to
expedite the project.

There may be some open source materials and libraries
available for use.
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Programming
language

Ethics

Security

Intellectual
Property Rights

Data
management

Other(s)

Minimum

09_.

o]

/4
®
\ |

Unclear what part of the application can be open source,
HosmartAl partners to decide on a case by case basis which parts
of the library may need to be held proprietary as it pertains to
security.

It is desired that the backend is developed in Javascript, or
Python/C/C++ that may be wrapped in Javascript. SME should
not be limited to this set, in order to allow for efficient use of
potential open source libraries — so long as such choices do not
impact the integration to the HosmartAl ecosystem negatively.
Need to follow GDP and HIPAA guidelines when handling data
sets, as well as all other security and data protections standards
as adopted by HosmartAl partners.

Deployable through secure cloud protocols, with integration
capacity to include blockchain, for use cases that need an extra
layer.

In compliance with consortium agreements, the utility itself should
be in open source, but could be limited by needs for security and
data privacy.

These will be highly sensitive patient data so strongest data
security measures must be deployed by the solution. The sample
date sets will be deidentified and encrypted. The solution needs
to have proper security measures in place during the data
processing paths in the libraries.

The solution needs to be designed with the translated data/results
in standard format, HL7 or similar, and able to integrate via API
across the HosmartAl infrastructure, especially the Pilot 4
Architecture. The solution must be designed to handle big data and
integrate well with Al open source components and libraries.
All technologies used need to be in cloud-native ecosystem, such as
K8, graphQL, Docker, Postgress DB etc.

MHOSMARTAI

deliverables
required

1st Sprint (M2)

“Design and Defined Use
Cases”
Define and understand the
structure  of  ablation
mapping files for at least 2
ablation systems
(preference for Carta
(Biosense Webster) and
EnSite  (Biosense)) and
decipher the data type
files and the data within
them. Consider one other
volunteer hosmartAl Pilot
for a seconde use case.
Create the ability to
automatically detect and

2nd Sprint (M4)

“Develop Data Parser”

Develop libraries to
read all the different
file types, create data
dictionaries, and
auvtomatically parse the
data ready for
integration. Develop a
utility to transfer and
manage big data files
to the cloud, bearing in
mind high data security
and ethical protocols
for patient  health

3rd Sprint (M6)

“Integration”

Setup cloud databases
that can store and
process big data in a
native-cloud
environment. Build API
library for easy
integration with other
applications and big
data pviot engines.
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make ready to process all information data

files that are dropped in a transfer.

local or cloud location.

e Technical Documentation on the HosmartAl platform including API

definitions, architecture, etc.

Resources e Support to integrate and demo this as an available application in
provided by HosmartAl Marketplace,
HosmartAl o tegt data sets.

® Access to all HosmartAl public deliverbales: hosmartai.eu /knowledge-

base/deliverables
Expected This will increase interoperability between different medical entities by

outcome simplifying data translation, with initial focus on cardiac ablation.

2.4 Timeline

Submission to the HosmartAl Open Call #1 - INNOVATE will be enabled on the 8th of February
2022, 00:00 CET and will end on the 8™ of April 2022 at 17:00 CET. Below are presented the
current tentative dates for the different phases. The dates can be subject to change in case of

any modifications in the project’s schedule.

> Ty

E— Ealition Selection & INNOVATE - INNOVATE - INNOVATE -
[ P Contracting Sprint #1 Sprint #2 Sprint #3
| Feb8h —Aprgth | 9t Apr —31¢
, 15t 14th 15t Jun - 15t 15th Aug — 15t 15t Oct - 15t
My zces 2 Aug 2022 Oct 2022 Dec 2022

\ 2022
\ 2022

Figure 1: HosmartAl Open Call #1 - INNOVATE timeline

3 Additional information

3.1 Open Call supported materials
1. Required during the application process:

e Annex 1: Open Call text, this document;

e Annex 2: Guidelines for Applicants, detailing all steps involved, requirements and
eligibility criteria;

e Annex 3: Application Form, an online form, temporarily available at F6S platform
https://www.fés.com /hosmartai-open-calll /apply;

e Annex 3.1: Description of Work, a mandatory word document for applicants to
prepare and submit a proposal;

e Annex 4: Applicant Declaration of Honour, which declares that all conditions related
to the HosmartAl Open Call #1 — INNOVATE Tech are accepted by an SME legal
representative.
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e Annex 5: SME Declaration, which evaluates the status of the SMEs participating;

e Frequently Asked Questions (FAQ) & answers published at the community feed at
https: / /www.hosmartai.eu/opencalls/

2. If your proposal is successful, then the following documents will be asked.

e Annex 6: Bank account information, which collects information on the applicant(s)’ bank
account where the HosmartAl payments will be sent to;

e Annex 7: Open Call Beneficiary Agreement, which provides a template of the sub-
grant agreement that the successful applicants will be requested to sign.

3.2 Contacts

The HosmartAl Consortium will provide information to the applicants via the F6S Online Q&A,
so that the information (question and answer), will be visible to all participants.

e F6S Online Q&A: https://www.fés.com/hosmartai-open-calll /discuss

e Apply via: https://www.fé6s.com /hosmartai-open-calll /apply

e F6S support team: support@fés.com

e More info at: https://www.hosmartai.eu/

e For extraordinal communication need, please contact the Help Desk:
opencalls@hosmartai.eu

Good luck!
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