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 요양병원 수 25만개 : 요양병원 병상수

우리나라 65세이상인구 1,000명대비병상수
요양병원 33.5개 (OECD 평균대비 7.6배많음)
요양시설 23.7개 (OECD 평균대비절반수준)

OECD Health 2015,2016





2025년 요양시설 벗어나 돌봄·의료 '집'에서 받는다
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Physical user interface components of 

commercial meal-assistance robots (MARs)

Commercial robot Country Interface Interchangeability Tool

Bestic United States Physical switch No Spoon

Meal Buddy United States Physical switch and controller No Spoon and fork

Mealtime United States
Physical switch, pal pad switch, foot 

adaptive switch
Yes Spoon and fork

My Spoon Japan
Joystick, physical switch, joystick with 

switch
Yes Spoon and fork

Neater Eater Robotic United Kingdom Tablet-based touch interface No Spoon and fork

Obi United States
Physical switch, pal pad switch, micro light 

switch, pillow switch, sip and puff switch
Yes Spoon and fork

Winsford Feeder United States Rocker switch and chin switch No
Spoon and 

pusher

Kim HK, et al.  International Journal of Human-Computer Interaction, In Revision



Interfaces of commercial MARs

(a)    

(c)    (d)     

(e)     (f)    

(b)    

(a) Physical switch, (b) Controller, (c) Pal pad switch, (d) Micro light switch, (e) Pillow switch, (f) Sip and puff switch

Kim HK, et al.  International Journal of Human-Computer Interaction, In Revision



Types of 
disability

Interface

Muscle Buttons►gesture► voice ►gaze

Spinal cord

C1-3 Gaze/Mouth
C4 (Headgesture)
C5 Headgesture
C6 Buttons

Mobility and 
physical

impairments
(Buttons), headgesture,  voice, gaze

* Elders Buttons, headgesture,  voice, gaze

Limitations of 
conventional 
meal assistant 
robots

- Lack of 
various 
interfaces

- Difficult to 
choose 
desired dish

- Not suited 
for Korean 
cuisine

- Lack of diet 
tracking

Voice recognition
(Services available)

Buttons
(to be developed)

Recognition of gaze, 
mouth or head gesture

(to be developed)
My Spoon

Neater Eater

Obi

CareMeal

Korean cuisine: eat 
rice and side dish at 

the same time



분당서울대학교병원의역할

• 사용자중심의수요조사및전문가의견도출

• 식사보조로봇시제품 사용자평가
○대상환자군에대한사용자평가
○식사보조로봇이용단계별사용자 compliance, 만족도, 정성적요구파악
○다양한사용자별 (의사, 간호사, 간병인, 환자, 보호자) 평가시행

• 임상이용시나리오개발
○환자군별식사보조로봇이용전주기최적합시나리오개발
○최종제품 이용임상시험디자인및임상시험프로토콜 IRB 승인

• 식사보조로봇최종시제품시뮬레이션및비교임상시험
○환자군을대상으로사용자검증을실시
○정상인, 경증환자및중증환자자원자대상시뮬레이션및사용자평가
○시뮬레이션후타제품및시제품과의만족도, 에러율, 식사속도등의비교
○사용적합성평가



<다양한 수요 조사>





전문가 FGI 분석 보고서

인천대학교 산업경영공학과 User Value Lab

척수손상 환자 대상 식사보조로봇 개발을 위한

2.1 Discussion #1 외국의 개발된 식사 보조 로봇이 한국 식사의 보조에 적합하다고 생각하십니까?

2.2 Discussion #2 경수 손상 환자에서 식사보조로봇의 필요성이 있다고 생각하십니까?

2.3 Discussion #3 척수손상 환자 level에 따른 필수 Interface 종류

2.4 Discussion #4 다른 필요한 도구들에 대한 의견, 화상통화로 상대방이 조작하는 것에 대한 의견

2.5 Discussion #5 식사보조로봇 사용 관련 시간

2.6 Discussion #6 로봇 팔의 동작에 대한 유용성 순위

2.7 Key question  Safety, Mobility, Target



Topic Detailed topic Unit Patient group Doctor group
Caregiver 

group

#3. Usefulness of 

robotic arm motion

Motion (a) Score 6 5.2 3.3

Motion (b) Score 4.8 7.2 6.2

Motion (c) Score 6.8 5 4.1

Speed of 

robotic arm 

motion

Seconds 10 24.4 20

Kim HK, et al.  International Journal of Human-Computer Interaction, In Revision



Analysis of results by the five topics
Topic Detailed topic Unit Patient group Doctor group Caregiver group

#1. Necessity of an MAR

Improving independence Score 5.8 7.2 7.2

Reducing care burden Score 4.4 5.4 9.0

Improving quality of life Score 5.8 7.8 9.4

#2. Interface Useful interface types Number of choices

Head (3),

Breathing (1),

Joystick (4),

Physical button (3),

Eye tracking (2),

Voice (0),

EMG (0)

EEG (2)

Head (3),

Breathing (1),

Joystick (3),

Physical button (2),

Eye tracking (4),

Voice (4),

EMG (2)

EEG (3)

Head (0),

Breathing (4),

Joystick (0),

Physical button (0),

Eye tracking (4),

Voice (5),

EMG (0),

EEG (0)

#3. Usefulness of robotic arm motion

Motion (a) Score 6.0 5.2 3.3

Motion (b) Score 4.8 7.2 6.2

Motion (c) Score 6.8 5.0 4.0

Speed of robotic arm 

motion
Seconds 10.0 26.4 20.0

#4. Degree of suitability of 

commercialized robots for Korean 

meals

- Score 4.6 5.8 3.2

#5. Other necessary functions

Safety -
Notification function for 

emergency situations

Notification function for 

emergency situations

Notification function for 

emergency situations

Mobility -

Charging function in wheelchairs, 

Attaching function to electric 

wheelchairs

Motion recognition function, 

Sharing function with other 

devices, Attachment function 

to electric wheelchair

Easy assembly and folding 

of the robotic arm

Kim HK, et al.  International Journal of Human-Computer Interaction, In Revision
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User Scenario
For high level SCI

1

Food prepare
• Bowls for rice 1, for soup 1, for 

side dish 3
• Prepare food within 2 cm cube

2

position
• Close to wheelchair and table
• Stand backrest in the bed

3

Interface
 Visual tracking -> button
 Voice paring to smartphone
 Joystick paring to wheelchair

4

Required movement
• Rotation for noodle and chicken 
• Emergency stop button and 

alarm

5

Packing 
• Light material
• Foldable in the bag
• Attached to the wheelchair

6

Patient
Battery compatible function with 
wheelchair
Height changing function
Temperature sensing
Prevent fall forward
Possible to social  activity

Caregiver
Tools preference 
- fork> spoon> chopsticks
Front plate
Easy to use
Function to replace tooth picking 
Get personal time

Medical expert
Special material for sticky dishes
Ability to monitor multiple people
Positive effect on social activities
Additional target proposal
- C5 or higher in SCI
- Muscle disease, CP, tremor,
Limb amputation .etc

Invented by
Nam-Jong Paik .professor
Seoul National University Bundang Hospital Rehabilitation

Won-Seok Kim .professor

Seoul National University Bundang Hospital Rehabilitation

Junsik Kim .doctor

Seoul National University Bundang Hospital Rehabilitation

Hyeyoung Lee .doctor

Seoul National University Bundang Hospital Rehabilitation

Subin Park .occupational therapist

Seoul National University Bundang Hospital Rehabilitation

Timing  
• 10sec from patient
• 20sec from caregiver and 

medical expert
• Speed control function  

10~20 sec





돌봄로봇네트워크포럼



감성로봇 (Paro)



Wearable Robot for UL for Elderly



ExoVest



Myomo Myopro



관련기술

• 와이어구동기기술

• 정밀동작의도파악관련기술

- EMG 기반

- EEG 기반

- Multimodal 센싱정보기반: 안전도, 뇌전도, 근전도

공압 기반 와이어기반 스프링판기반



뇌-컴퓨터 인터페이스/소프트 로봇 기술융합

뇌졸중 홈 재활 및 보조 시스템 (SSMART)

Soft SensoriMotor Assistive Robotics with BCI for home-based rehabilitation Therapy (SSMART)

국내기관

분당서울대학교병원

㈜ 네오펙트

국외기관

Charité – Berlin University of Medicine

eemagine Medical Imaging Solutions GmbH

2021년한-독산학연협력형국제공동기술개발사업 (2+2)
Therapeutic robotics/therapeutic robots (Robot therapist)

백남종 교수 (주관)

양동석 팀장

Surjo R. Soekadar 교수 (공동주관)

Frank Zanow 대표



연구 개발 개요 및 목표 시스템

BCI: Brain-Computer Interface, EEG: Electroencephalography, EMG: electromyography
AR: Augmented Reality, VR: Virtual Reality, UI: User Interface
SSMART: Soft SensoriMotor Assistive Robotics with brain-computer interfacing (BCI) for home-based rehabilitation Treatment

SSMART 재활 보조기기

뇌졸중 환자를 위한 BCI / 소프트 로보틱스 홈 재활 보조기기 (SSMART)

뇌-컴퓨터 인터페이스 (BCI) 및 소프트 로봇, AR/VR 기술의 융합을 통한 뇌졸중 상지 편마비 환자의

혁신적 재활 및 보조 시스템 개발

• 상지 기능 재활 및 기능 보조를 위한 소프트 로봇

• 자가 착용이 가능한 건식 EEG system

• 동작의도 파악 정밀 AI 알고리즘 (EEG, EMG 융합)

• BCI-소프트로봇 연동 시스템 및 UI

• BCI-소프트로봇 연동 재활 AR/VR 컨텐츠





연구내용 요약 (전체 시스템 체계도)


