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Use of social robots in medical environments and medical 

informatics teaching

 Bern University of Applied Sciences | Engineering and Information Technology | Medical Informatics

 Wo has experience with 

programming a robot?

 Who thought it was easy?
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Social robots – what are they?

www.parorobots.com

http://www.parorobots.com/
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A multitude publications
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Braeseke et al. Einsatz von robotischen Systemen in der Pflege in Japan mit 
Blick auf den steigenden Fachkräftebedarf. IGES Institut 2019 Berlin
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Some examples – rehabilitation

Braeseke et al. Einsatz von robotischen Systemen in der Pflege in Japan mit Blick auf den steigenden Fachkräftebedarf. IGES 

Institut 2019 Berlin
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Some examples – nursing support

R.G.R. a. Research. (2015, 17/7). strong robot 

with the gentle touch. 

https://www.riken.jp/en/news_pubs/research_news/pr/2015/20

150223_2/

Sato et al. Rehabilitation care with Pepper humanoid 

robot: a qualitative case study of older patients with 

schizophrenia and/or dementia in Japan. Enferm Clin 

2020;30:32–6.

https://www.riken.jp/en/news_pubs/research_news/pr/2015/20150223_2/
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Some examples – support at home

Braeseke et al. Einsatz von robotischen Systemen in der 

Pflege in Japan mit Blick auf den steigenden 

Fachkräftebedarf. IGES Institut 2019 Berlin

Fischinger et al. Hobbit, a care robot 

supporting

independent living at home: first prototype 

and lessons learned. Rob Auton Syst

2016;75:60–78.
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Use in Education, Bern University of Applied Sciences
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1. Knowledge

 Understand through own experience 

the connection between knowledge and its practical application 

2. Practical Application

 Understand and use their knowledge in practice related tasks and 

choose adequate methods from different subject areas for realization

3. Problem solving

 Judge and solve problems in a practice-oriented task which utilizes learned methods

Special week goals – core competencies
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 interact with physical hardware instead of 

PC/tablet

 interact with physical sensors –

feel and move / listen and talk

 interact with Camera, LIDAR etc

 get a feeling for future robot opportunities

➔ develop an own use case

Students‘ special week

4x Cruzr 1S

4x tēmi

2x Pepper 1.8a



 Our medical informatics lab
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Monday Tuesday Wednesday Thursday Friday

08.30-10.00 introduction
plan for the week

external presentation 
NLP in Swiss German

robotics lab of BFH external presentation 
social robot use

2 step code review: 
groupwise and with 
teacher

10.30-12.00 teaching: 
how to code with 
robot control API

teaching: 
codestyling and GIT
language in and out

teaching: 
servo movement, 
OpenAI

programming:
freestyle competition

code review
competition
best presentation

break

13.00-17.00 programming goal: 
use case defined

robot talks first 
sentences and moves 
with map

programming goal: 
robot recognizes drug 
and tells details 

language recognition 
and speech

intermediate review

programming: 
freestyle competition

programming: 
freestyle competition

make movie

competition
best presentation

deliver final 
presentation and video

One very intensive week
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 a generic interface for multiple 

robots

 primary programmming language

for students is python

requirements

 IntelliJ IDEA

 Android SDK 

 ADB (Android Debug Bridge)

 Gradle 4.2.2

RobotControl

Glauser et al: How can social robot use cases in healthcare be pushed – with an interoperable 
programming interface. BMC Med Inform Decis Mak. 2023 Jul 11;23(1):118. 
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Make the robot say „Hello“
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Robot generic „skills“
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Web Control
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On command: 

 robot reads drug barcode

 communicates with external 

Swiss pharmacy system

 returns AI enhanced and

 patient understandable

 drug usage information

Special week examples
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Robot acts as

 AI enhanced therapeutic advisor

 receives oral complaints

 processes these with AI 

 does patient triage
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Robot

 helps with physiotherapy exercises

Special week examples
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Experimental work with armed robot

 selects drug and 

 should fetch it (for a nurse)

Special week examples
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Good values for

 action-related competencies

 learning and behavioural skills

 plus some more

Evaluation 2025

Bürkle et al. Using Robots in Medical Informatics Education.
Stud Health Technol Inform. 2022 May 25;294:765-769. 

https://pubmed.ncbi.nlm.nih.gov/40326648/
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Use in practice – A must-have ?
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Stimulating mental activities

 Storytelling

 Puzzle

 Quiz

 …

A nursing home in Biel/Bienne
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Sing along

A nursing home in Biel/Bienne
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Mobilisation

Encouraging Mobility 

on the Ward

Walking on the Ward

A nursing home in Biel/Bienne
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Triggered from HIS

 robot moves in hospital

hallway (at night) 

 recognizes fallen person with

AI trained model

 sends alarm to nurse

 enables direct communication

with patient

 writes patrols and events back 

to HIS

Fall detection
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Code segments for potential 

HIS interface (JSON/FHIR)

Fall detection: HIS interface

Pfyffer et al Development of an Assistance Robot for Fall Detection and Reporting in Healthcare.
Stud Health Technol Inform. 2025 May 2;325:23-26. 

https://pubmed.ncbi.nlm.nih.gov/40326648/
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G. P.

 tetraplegic since 2009

 bicycle accident

 triceps surgery

 can pinch something between

thumb and fingers

 lives in own appartment

Our Colleagues: Cybathlon Zürich 2024

https://cybathlon.com/en/cybathlon-2024/results?discipline=5153&event=5267

https://cybathlon.com/en/cybathlon-2024/results?discipline=5153&event=5267
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A side effect
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tēmi in a box

 Interaction with the tablet

 User can

 look videos – what is social roboting

 do a quiz

 interact with a patient simulator

More than 2000 interactions per week

A bit of promotion for robotics
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Finally
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Some interesting usecases

 fall detection

 diagnostic advisor / triage – But: Medical Device Regulation

 maybe: assisted documentation during ward round

Not reliable today with our hardware

 fetching things such as a drugbox for nurses

 pushing a door opening button 

 using an elevator by pushing buttons or IoT interface

 Carrying things around

 pushing a cart

Learnings: use in education
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People react positive to robot

 especially when simple “face expressions” exist

 language in- and output works comparatively well (on external sources)

 some navigation and patient-education use cases have been established

Current status limits benefits

 door opening and door closing? – patient rooms w/o automated doors

 switching floors? – elevators not IoT enabled 

 walking robots look crude and have no facial expression

 fetching things – movements slow

Other transport systems well established (e.g. pneumatic tube system)

 sensitive patient data – onsite AI processing required

➔ what is the additional value compared to a (wall mounted) tablet PC?

Learnings: use in institutions
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Maybe those where impaired patients may profit?

 helpers for paralysed patients

 maybe helpers for blind persons 

 cases where no other alternatives exist yet

Most interesting use cases
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1. hardware will become better and cheaper

2. many efforts to make programming easier 

(but often proprietary)

3. potential combination with VR

4. specialized systems (cleaning, transport) may be more 

successful

5. combination with locally hosted AI

What to expect
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Special thanks go to

 Robin Glauser

 Christopher Meier

 Sang Il Kim

Any questions?


