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58 HospiBot
TZ6: Current status

Period 1 Period 2 Period 3
M6. 1 M®6.7 First version of the
\/ First meeting / problem | M6.4 Symposium is held | document is discussed in
is defined a meeting
M6.2 Second meeting is held |M6.5 Fourth meetingis | M6.8 Final version of the
held document is produced
M6.3 Third meeting is held | M6.6 First version of the |M6.9 Five social media
document is produced posts.

\
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58 HospiBot
Questionnaire on the topic “Experience with robots in hospitals”

Fraunhofer

IMTE

» The aim of the questionnaire was to find out your experience S
with the use of robots in hospitals.

robaots in hospitals. The first step is to define the problems associated with the introduction of service
robots in haspitals in both German y and Denmark.

With this questiennaire, we would like to find out your experiences with the use of robots in hospitals,
whether in everyday clinical practice or in tests of newly developed robot prototypes.

» The questionnaire consisted of two parts: Questions for the
robot developer and questions for the hospitals.

[optionzl)

Questions for the robot developer:

> F d b k . 1) Have you already tested robots in hospitals or are your robots already being used in hospitals?
e e a C . O Yes, we tested robots in hospitals.

O Yes, our robots are already being used in hospitals.

O Mo, we did not test robots in hospitals or have robots being used in hospitals, but in other healthcare
facilities (care homes, medical practices, etc.)

3 from robot developers (FH Kiel, SDU, UZL(UKSH)
3 from hospitals (OUH, SHS, UZL(UKSH)) P

O Security robots

O Cleaning robots

O Logistic robots

O Companion robots

O Medical robots (eg- surgical robots)

O

3) If you answered “Yes", in which countries have you tested the robots?

O Denmark

\
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TZ6: M6.1 First meeting / problem is defined

Results of the questionnaire:

General EU-Guidelines:
» CE marked according to their category ((MDR), Machine Directive etc.)
» General Data Protection Regulation (GDPR)

Local requirements from the hospitals:
» Hygiene standards
> Risk assessment

Current restrictions:

> Not allowed to enter patient rooms or other special areas of the hospital
» No image data being recorded and restrictions on usage of auditory cues
» Ensuring escape routes

Seite 4 09.04.2024 © Fraunhofer IMTE Confidential
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o3 HospiBot

TZ6: Questionnaire for the hygiene and technical department in hospitals

» Preparation of a questionnaire for the hygiene and technical department

Fraunhofer Fraunhofer F hof
. . IMTES s s IMTE raunnorer
E E
n - > 5 IMTE®
- . . _ . 12} Iifyou-answered-* -which-areas-of the-hospital-are these-robots-al lowed to-operate?-
* Questionnaire-on-the-topic-,Requirements-for-autonomous- robots-in- 5} Can the rabot move independently between different areas>1 Fiy ’ ’ P - = 1
hospitals”q Civeson O-Public-area-|e.gentrance-hall) 9
1
Marme-of-your-organization-] u Ciad CWerd-carridar=1
6) If-you-answered- "Yes",-do-the- robots- have- to-fulfil-special-tachnical-requirements-e..- to- apen _
1 doors?] " B s ” O-Patient-roomsq
Contact-persan-for-furtherenquiries
{opeionalit L = O-Treatment-rooms9
H H
1)= Do-you-already-use-autonomous-robots-in-your-hospital 74 i i CT-Emergency-centraT
OYass N
1 C-Cperating thestre®
ONog 7)= Can-the-robots-use-the-dift-independantly 9
. ey Hntensive-care-unit]
2] Inswhich-zreas-of the-hospital-are these-ro 22?9 o O- 1
O-Public-ares{2.g.-entrance-hall) 1
! m3 1
Oward-corridorsY 8)= If you-answered “Yes", dothe robots-hawe to-fulfil spedial technical requirements>-9
O-pztientroomsT H H 1
O-Treatment rooms1 : : 13)+For-what purpase-are the-image orvideo-data-recorded-e_g.-navigation,-human-interaction >4
O -Emergency-centreT “ﬁ H = "
O-Opersting thestreq H H
9)= Dotherobots-Use-the-same-ifts-and-corridors-as-the humans-or-do-they-have-their-own-mavement
Clintensive-care-unit areasandifts2q 2 .
o El L
— T Crusethe-same-gorridors§ 0
o Clusethe-szme lifts]
1

mg |

w

)~ For the areasin-which the robots are allowed to-operate: What hygiene requirements dothe robots

10} Do-you-aiready-use robots inyour hospital which record-image-orvideo-daa?
have to- fulfil?-Are-the requirements-the-same-in-sll-areas-or are there-differences 1 ey ! ! P &= B

F . O¥esq
2 2 mETER |
H H
El L T

1

uanswered-“No”, what-are-the-teasons?

4)- For the-areasin-which-the robots-are-not-zllowed to-operste: What-are-the-reasons 21

E]
H H ]
El E] 5
H H 5

| —
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58 HospiBot
TZ6: Relevant legal documents

Product specific laws

EU-Reqgulation (applicable for Germany and Denmark)
> 2023/988 on general product safety
» 2023/1230 on machinery (valid from 14 January 2027; partially valid from 13 July 2023)

EU-Directive (must be transposed into national law)
> 2014/30/EU relating to electromagnetic compatibility

» Germany: Electromagnetic Compatibility Act - EMVG
» Denmark: ?

> 2014/35/EU relating to the making available on the market of electrical equipment designed for use within certain voltage limits
» Germany: Product Safety Act — ProdSG; Regulation on electrical equipment — 1.ProdSV
» Denmark: ?

Other specific laws

EU-Reqgulation (applicable for Germany and Denmark)
> 2016/679 — General Data Protection Regulation

\

| —
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TZ6: Relevant legal documents

Work safety specific laws

EU-Directive
> 2009/104/EC - for the use of work equipment by workers
» German: Industrial Safety Act - BetrSichV
» Denmark: ?
» 2003/10/EC - to the risks arising from physical agents (noise)
» German: Noise and Vibration Occupational Health and Safety Act - LarmVibrationsArbSchV
» Denmark: ?
» 2013/35/EU - to the risks arising from physical agents (electromagnetic fields)
» German: Occupational Health and Safety Act on Electromagnetic Fields - EMFV
» Denmark: ?
> 2002/44/EC - to the risks arising from physical agents (vibration)
» German: Noise and Vibration Occupational Health and Safety Act - LarmVibrationsArbSchV
» Denmark: ?
» 2006/25/EC - to risks arising from physical agents (artificial optical radiation)
» German: Occupational Health and Safety Act on Artificial Optical Radiation - OStrV
» Denmark: ?

Seite 7 09.04.2024 © Fraunhofer IMTE Confidential
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58 HospiBot
TZ6: Next steps

» Finalize the questionnaire including your feedback and send it to the participating hospitals in Germany and
Denmark

» Continue search for relevant legal documents (e.g. danish legal documents) and relevant standards
» Detailed work through the legal documents and standards

» Start planning the symposium in Phase 2 (Sep. 24 till Sep. 25)

\
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Trust-Factors in
Human-Robot-Interaction
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1.

2.

3.

4.

Agenda

Factors in Trust Building
Impact of Failure on Trust
Cultural Impact on Trust Building

Influence of Training on Trust Building

Z Fachhochschule Kiel
% Frau n hofﬁz % Hochschule fiir Angewandte Wissenschaften

S D U /{‘ D@ Region of D@

Southern Denmark
Hospital
Senderjylland

University of
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Factors in Trust Building

Robot Related Factors Human & Environmental Factors
- Performance - Operator personality
- Reliability - Prior experiences
- Predictability - Expertise in robot handling
- Dependability - Culture
- Task type

- Task complexity

~ D |
. Region of S G
Z Fraunhofer Fachhochschule Kiel bacex S D U o Ul Sogthern Denmark  interreg EmnT seianes unensioronoama 208
IMTE Hochschule fiir Angewandte Wissenschafter g:&:f,r:ri;yn?nmmk 33:nse' . Hosp|t al Deutschland - Danmark —vier#) 74« z?
Universitetshospital S on derjyllan d



Interaction between Failure and Trust

Failures and limitations are expected to reappear

- Failures will be compensated as long as the robots level of
competency is identifiable

- Decreasing reliability causes a decrease of trust over time

- Magnitude of failures determines the amount of trust lost

S D U /;‘ D@ REQiOH of :; )) R S)E
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Interaction between Failure and Trust

- Ambivalent magnitudes in failures decrease trust more than a
number of severe failures
- Failures in one subsystem cause loss of trust in corresponding

functions of the same subsystem
- Trust loss does not spread to other subsystems

- Known issues and anticipated errors cause no loss of trust

4 -y - UK
vseck SDU/S‘ D@ ggl?tlggr?lfDenmark interreg R e e cuees e

ZZ Fraunhofer % Fachhochschule Kiel = S, 208
IMTE Odense. ) Hospital Deutschland - Danmark vierHl for s s H
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Cultural Impact on Trust Building

Power Distance Uncertainty Avoidance
- extent to which the less - extent to which the members of
powerful members of institutions a culture feel threatened by
and organisations within a ambiguous or unknown
country expect and accept that situations

power is distributed unequally

Region Ofm — S)/ELLAND U K
SJ/ELLANDS UNIVERSITETSHOSPITAL +, o8

Southern Denmark ~ 'fiterrey .
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Cultural Impact on Trust Building

Lower Power Distance

- Value of hands-on
expertise

- Participative
communication

- Employee autonomy

Higher Power Distance

Less vigilance and
monitoring for possible
violations

Robot may be perceived as
authority

- Result in quicker formation of
trust

- In case of a trust violation,
trust will be regained slower
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Cultural Impact on Trust Building

Lower Uncertainty Avoidance

- Less need for structure and
predictability

- Natural curiosity

- Comfortable in ambiguous
situations

Higher Uncertainty Avoidance

Importance of details and
thorough planning

Risk avoidance

In combination with lower
PD: strong reliance on
expertise

A% D
SDU/S‘ D@ """"" gggtlggr?lfDenmark

UNIVERSITAT ZU LUBECK Uni Ity of OUH .
....... yo O
Southern Denmrk Qe vosator HHOSPItA
Senderjylland

— .
= Fachhochschule Kiel
% Frau n hOfer % Hochschule fiir Angewandte Wiss

IMTE enschaften

K“,"Z:?.i;".(mun S)/AZLLAND U K
lnterreg et s)ELLAN =rs!

Deutschland - Danmark ~vie %2;4«{;



Influence of Training on Trust Building

- Dissolvement of (prior) biases

- Trust in robots competencies

- Achieving system understandability

- Creating transparency about known issues and limitations

- Developing risk assessment

Beon st Southern Denmark
Hosplta.l Deutschland - Danmark
Senderjylland
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IMTE
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State of the shell



















Welcome

HospiBot 2" partner meeting
Sygehus Sgnderjylland

D@ interreg Il =-
Region of Bautechiond - Gaterark

Southern Denmark 1< /B0 + 1

Hospital
Senderjylland



Agenda

10:00 - 10:15 Arrival and welcome from host - Trine & Sabine
10:15 - 11:00 TZ1 Management (contract, employment, any practical issues with the project,
contact with Interreg) Oskar
Coffee break
11:10 - 11:55 TZ2 Mobile base development, results and further plans - Leon

12:00 - 13:00 Lunch

13:00 - 13:45 TZ3 Payload development and plans - Robert
Coffee break

13:55 - 14:20 TZ4 Interface development - Franziska

14:20 - 15:10 TZ5 Testing plans — Trine & Sabine
Coffee break

15:20 - 15:50 TZ6 Policy discussion - Arndt-Peter, Lina

Hospital
Senderjylland

wiLerrey - —_

Eputichland - Dianemark

HospiBot &5

Region of U\

Southern Denmark



Hospital

145 - Testing plan Senderjylland

» Follow-up on the meeting in November:

- Start talking to the staff to uncover needs to involve them from the
start » what did you learn?

» Discuss possible parametres and outcome for the testing
period (based on the decided use cases):

WwiLerrey -'_-._" =
 Roundtable s e
- Joint recap and summarizing HospiBot L%
* Upcoming plan? Region of LAY

Southern Denmark



. Hospital
Needs discovered at SHS Sondeciiong

» Two wards - orthopedic ward and FAM

- Management support and engagement (allocate time and

ressources)
* The robot must have great value for the staff (useful and time-

saving)
» Training programme L'_'f.f:.fii.! e
* Having a say about practical and logistik matters, e.g where does HospiBot 5%

the robot have a parkingslot?

Region of “{/*{/
Southern Denmark



Round table discussions

* The payload use cases:
» Greeting & guiding

» Patrolling
 Small-scale logistics

« Will we test and evaluate them the same or differently?

Hospital
Senderjylland

wtschland - Dianemark

HospiBot L5

Region of ;
Southern Denmark



Round table discussions

Test and evaluate HospiBot

Define what kind of parameters we will
use to measure the success rate?

Comparable parametres: do we
evaluate before/after? Estimated time?
Resources? Economics?

Do we compare hospitals?
Germany/Denmark and/or inter-
regional in Denmark?

Other?

User evaluation

Training programme for health care
professionals? What personnel is
needed for the specific use case?
Resources and time?

How can we evaluate the interaction with
HospiBot?

Comparable parametres: Value for
staff/patients? Value for workflow? Pros
and cons? Ideal number of HospiBot per
ward?

Other?

Hospital
Senderjylland

wiLerrey - —_—

Eputichland - Dianemark

Region of LfY
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SDU-& Interreg

Syddansk Universitet Deutschland - Danmark

o5 HospiBot

Second Project Meeting

Oskar Palinko

Aabenraa, 19.03.2024



TZ1 Management and Public Relations

* Milestones in Period1 according to project application

* M1.1 Signing of the partnership agreement

M1.2 Organization of a kick-off meeting

M1.3 Establishment of website and social media presence

M1.4 First press release

M1.5 Second project meeting is held



TZ1 Management and Public Relations

* Milestones in Period2 according to project application
* M1.6 Third project meeting is held
 M1.7 Fourth project meeting is held

e M1.10 Midterm press release



Partnership contract signed

* Incorrect dates for yearly report deadline: 17.05.2024. and 17.05.2025.
* The correct dates are: 17.10.2024. and 17.10.2025.
e Partnership contracts here



Establishment of website and social media

* Website established
* Help from Franziska Uhing and Miriam Pfau q ,’ﬁ-\ \'
* More news needed

e LinkedIn site established
* More news needed




First press release in Denmark

e With help from SDU TEK Comm
* Generated lots of media attention in DK
* A press release in Germany would be great

VIAS ritlau[ Farside Modtag pressemeddelelser Kunder

SDU<

SDU-forskere skal udvikle robotter, der
kan aflaste sygeplejersker

21.9.2023 08:00:00 CES’
| [=]O)

Der er akut mangel pa sygeplejersker i flere dele af Europa, og det skal et nyt

projekt med Syddansk Universitet i spidsen gere noget ved. De i alt otte partnere

har fiet en bevilling pa godt 12 millioner til at bygge og afpreve en raekke nye
hospitalsrobotter. Robotterne skal overtage nogle af de trivielle opgaver, som
sundhedsfaglige i dag udferer, si de i stedet kan bruge mere tid pa pleje og
behandling af patienter.

SDU== ; D ervcnsriv cu conece " TACHNOMSENULE KTt Z Fraunhof

o %: % S
OUH UK

Sygehus (Odense Universitetshospital NIVERSITATSKLINIKUM

Sanderiylland s b T SH e




Half-year report

On Teams — Management — Files — Reports

No textual part needed unless set
milestones were not reached

Each work package leader should make an
assessment for their TZ

Deadline for partners April 16", 2024
Deadline for lead partner, May 1%, 2024

HileIrey -

JRDERN
. c VI STOTTER SAMHORIGHED
Deutschland - Danmark

Kurzbericht |Statusrapport

DE: Diese Word-Version des Berichtsformulars kann zur Vorbereitung des Berichts verwendet
werden, der Bericht muss jedoch formell Uber das Datenaustauschsystem des Programms eingereicht
werden. In den Fortschrittsberichten kdnnen Sie wahlweise auf Deutsch oder Danisch oder Englisch
berichten. Die angegebene Zeichenbegrenzung schlieft Leerzeichen ein.

DK: Til forberedeise af rapporten kan denne word-version af statusropportsformuiaren anvendes, men
rapporten skal formeit indsendes via programmets dataudveksiingssystem. Statusropporterne skrives
pa enten donsk, tysk elier engeisk. Den angivne tegnbegraensning er inkl. mellemrum.

1. Projektdaten | Projektoplysninger

Projektname | Projektnavn HospiBot
Projektstart 01.09.2023
Projektende | Projektets afslutning 31.8.2026

Prioritat | Prioritet 1 - Innovation
Spezifisches Ziel | Specifikt mal

Leadpartner SDU
Berichtszeitraum | Afrapporteringsperiode 01.09.2023-29.02.2024
Projektperiode | Projektperiode Periode 1

Website (sofern nicht die Interreg-Homepage https://hospibot.eu/
als Projektwebsite genutzt wird | Website (hvis

Interreg-hjemmesiden ikke benyttes som

projektwebsite)




Half year report - financial

* As budget model 1 was selected, it seems only employment
documents and timesheets need to be submitted?

* Any other experience from partners?
* Waiting for clarification from Interreg
* Timesheet agreement between SDU and Interreg — no double work

* Signature - please make sure your Interreg employment documents
are dated and signed by signature eligible management

* If report is accepted, payment for actual spent hours and initial funds



Half year report - financial - continued

* Make sure that one’s reported timesheet hours are within
requiements:
 Someone in FG2 cannot claim FG1 salary
* Also only active TZs and tasks are elibible (n-1), (n plus 1)
e Only tasks form the budget document can be treated as eligible

* Expected to have details oversight over this



Sighatures on timesheets

* Top management’s signature is requested
* Ask for Interreg to recognize one’s home institution’s timesheets
* Don’t forget to write comments for each daily chunk of hours



Other documentation

* Not yet clear if any other documentation is needed in financial
reporting

e Still waiting for reply from Florian
e SHS?



Visit to Human-Robot Interaction conference

* Presented HospiBot
HSR (Humanoid Service
Robot)

e Positive feedback

|A Humanoid Robot Platform for

Efficient Gaze Interaction and Physical Manipulation

Oskar Palinko
SDU Robotics, Maersk Mc-Kinney Moller Instirute
University of Southern Denmark

. Denmark

ospa@ramm: sdu.dk
ABSTRACT operate kitchen appliances or get into an elevator with ease. For
5 2 azcoug < the £eld of bomar-roebot interaction, often, having a rchot witha
:: SRS boly = ‘wﬁw'.“‘”d“‘“. "‘.’m’m‘d“’#fg Ioenancid form is Gesirable, a5 people already Jomow how to
e Gaze o is Bacilitated by the two budk-in commmmicate with sther people, 5o they covld reamlessly wansfer

cameras as well as a display chowing two simulated eyes of the
robot. Physcal movement of the robet is ackieved by vang digital
servo motors in each articulated joint. The system is modular, as
paxts can be rexoved, added, and replaced easily. The rructoral
parts are 3D printed whick makes the robot afordable and easily
costomizable. The robot kas been field tered at the entrance of 2
children’s hospital and the kids’ reactions were very positive.

CCS CONCEPTS
+ Human-centered comprting — Interaction decign
KEYWORDS
id robot, gaze ian, phyrical

ACM Reference format
Odar Palmko. 234 A Humanoid Robor Flarform for Bfciens Gase

and Phymeal Mamp m of the e
ACIEEE ! Conference on bor srecrion (MRI'4

Compenton), Merch 11-14, ¢, Bouldsr, CO, USA. ACM, New Yezk, NY,
A Erpr/dotong 10.1144/3610078.5641001.

1 INTRODUCTION

The bumanoid dhape for rebots is a rather popular design choice
becave the kuman eavi is designed to date cur
bedies’ gereral proportions. Eg the light switch on the wall isat
the particalaz beighs where it can be easly operated by adults and
childzen of appropuiate age. ¥ a zobot is mmuch chorter or much
taller than people, then it could not tom on these rwitcher,

ermusnion to muke digital oo hard copies of part or g of ths werk foe peranl o
& i graseed ded st made or dsinbuted

o gookit or - 5 chavon

For all st uac, comtact the Cwnaz Athar.

FRL 34 Compenion, March 3314, 2034 Bowlder, SO US4
€212 Copyrighe is held by the cwmer mutharfs).
ACMISEN P03 2 A TS,

e dal arg 303348 610300

their human-homan interaction Jdlls anto robots. This of covsse
aleo requirer that the robot is good at interpreting interaction
coes

However, designing and building kuozanoid robots is quite a
daunting task as kigh torque joint drives are necessary, which at
the samae tiree need to Ray very lighe, as the robot needs to move
itr own body’s weighs. In previous decader the muin rolution for
 kigh torque weight ratio system was to have harmonic drives
{or dimilar reductors) built into the joimts of robots. Harmonic
drives deliver kigh torque ratios with very low weight, as the

Figure 1. HospiBot at the children's hospital in Odense
during in-the-wild testing

S —— 5 HospiBot

Joterres ==
sous




TZ2 Mobile Robot Development




172 Milestones

* Periodl

* M2.1 Specifications and initial CAD design of the robot is completed
* M2.2 Implementation of the first prototype of the robot is completed

e Period2

* M2.3 Implementation of the second, advanced prototype of the robot

* M2.4 Robot behaviors implemented (localization, mapping, navigation,
approach of people)

* M2.5 Final version of the robot implemented with intelligent behaviors
* M2.6 Five social media posts will be generated in TZ2



Development Team

* Frederike Durow - navigation
* Anthon Skov Petersen — CAD design
* Peter Khiem Duc Tinh Nguyen — motor control, 3D printing

* Mikkel Kipp — other systems (audio, lights)



Peter’s Part

Motor driver

The aim is to plug two 5-set wires, into both sides of the motor driver pins.

The pin configuration represents where it is
connected to its corresponding pin on the motor teensy.

New motor
driver setup

5 jumper connector 5 jumper connector
Teensy -> Motor controller | oy Teensy -> Motor controller
POWER RAIL: 5V Lni ¥ —5"—8 POWER RAIL: 5V

) —enA— —enB— .
Sv: ern.A L in1 Motor s Sv. epB
1011 fnl controller W 109 : !n3
1010 rin2 ._lnz_. —N4— I0O8 : in4
GROUND RAIL: GND |_GND— L GND— GROUND RAIL: GND




Peter’s Part

Motor wires setup

« |If a 6 set wire-set is found then that would
be preferable, but until then, 2*3 wires-sets

will be used W
setup
3*2 part male connectors in
Motors
left wheel breadboard
Motors -> breadboard
Motors 3*2 part male connectors in
right wheel breadboard
Motors -> breadboard




Peter’s Part

Breadboard design for consideration

* Considered breadboard: _ Ground rail
https://dk.rs-online.com/web/p/I " Power ralil
aboratorieprint/2153175?gb=s ] A«

Breadboard design is not
finished, this is only an Teensy
illustration of the idea of the
breadboard layout.

The idea is, that the wiring on ||/IH D
the breadboard is harder to *
. . 5 t t
accidentally get dismounted, amitia o]
than airborne wires. connector: B /
5 part motor //
driver

connector: A



TZ2 Plans for the rest of Periodl

* Finish up the shell for the robot
* Make it navigate reliably in different environments
* Improve the electronics design - wiring



TZ3 Payload Development Milestones

* Periodl
* M3.1 Three use cases are chosen for implementation
* M3.2 Use case 1 implementation started (greeting and guiding)
* M3.3 Use case 2 implementation started (patrolling)

* Period?2
* M3.4 Use case 1 implementation completed
* M3.5 Use case 2 implementation completed
* M3.6 Use case 3 implementation started



TZ3 Greeting and Guiding

* Will implement different solutions for a greeting robot:
* Non-humanoid
* Higher possible acceptance

 Humanoid Service Robot
* Higher versatility for different tasks



TZ3 Humanoid Service Robot

RGB-D camera -

4K camera

Raspberry Pi 7" display with simulated
eyes

High torque Dynamixel servos
XM540

3D printed structural parts

Medium torque Dynamixel servos
XM430 T

3D printer torso cover
Alu profile base structure

Low torque Dynamixel servos
XL430

Raspberry Pi 5
computing unit

Speakers inside
of head



TZ3 Humanoid Service Robot

A Humanoid Robot Platfrom
for Efficient Gaze Interaction
and Physical Manipulation

Oskar Palinko
Associate Professor
University of Southern Denmark
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