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H|111) S 70| =2t ALEStE 227|723 80l S87I&E74 2
217]Z7[(MEDICAL ELECTRICAL EQUIPMENT, MEE) &2
M7 A A= (MEDICAL ELECTRICAL SYSTEM, MES)E 2|of&

* (&) to collect and interpret necessary information to perceive the status of

MEE or MES, PATIENT, OPERATOR, or environment [X.&20{ #1238 3)]
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- ABER §E= F U, At 2e FHE AT 3L

H|111) ‘A 2 ¢lst S4Folzt 51 Zo| &6l 2 2lsl LIEl-= 22E 2folgt
« (®=) Treatment to ease symptoms due to an IMPAIRMENT of a
PATIENT [X. &0 ZHIEH 2)]
O T53Z(ACTUATED APPLIED PART)
- gmr)rle ARR F R, TERARE B 2575
Bam Az Ree Exozm HEate T Ax RS
Aolgozsn szl dH 5L £+

Hllﬂ EFE JUAREAM MEZIZ] 2 MEA AR>S 7[SE TS
;| o

Aot =Elxez HEAMZ HRIF A= MEZIZIS FE

x (&) APPLIED PART that is intended to provide actively controlled
physical interactions with the PATIENT that are related to the PATIENT's
MOVEMENT FUNCTIONS that are needed to perform a CLINICAL
FUNCTION of a RACA ROBOTY [X.&0f E1Fd 2)]

O 7]E<HA(BASIC SAFETY)

fahael ols) A7 oprlEE HET 5 At 9ol A= A

1) RACA: AZ(REHABILITATION), %7HASSESSMENT), ¥.3(COMPENSATION), “ZHALLEVIATION)
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O T A4 (SINGLE FAULT CONDITION, SFC)
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O ZE(ROBOT)
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* (&) Programmed actuated mechanism with a degree of autonomy, moving

within its environment, to perform intended tasks [X.20f &1 238 2)]
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« (2-2) Miigation of IMPAIRMENT of a PATIENT through support of body structures

or through support or replacement of body functions [X. 20 &I 29 2)]
O HIEAX (PROTECTIVE STOP)

. ABEFel JEAAT BEAYES Fusky] ¥ Ao

29SS T3 715 (PEMS/PESS7) A Al & (restart) 71s)

d

Hl111) ‘PESS'2t 2= Egol & QHHO|AE EZBStE, St ol&tel S

M| Zxl 71dte] AlA"E [X. 80 FFI1EZF 1)]
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H|12) ‘PEMS'2F &t 7 o|Ate] =2 O IIs™I|FA|A-HI(PESS)S Z &6t
o2 7[7] [X.80 EHIEH 1)]

« (®12) Interruption of operation automatically initiated by the RACA ROBOT
through an orderly cessation of motion for BASIC SAFETY and
ESSENTIAL PERFORMANCE purposes, which could allow the
PMES/PESS to facilitate a restart [X.&0{ X128 2)]

O R & E A (ACCOMPANYING DOCUMENT)

- 0|27 mE HhEe] ANHE BARA AYEEd, m- 2ARE
3] 53 7Bk @ BrATel B YRE B b BA

A7 e A} NS gy A ABEEE AL

« (&) Manually initiated interruption of operation intended to stop the

RACA ROBOT to prevent HARM [X.80{ &1 2)]

o
ror

O A8 34 (USABILITY)
- ASATY BANE ALIE TG GBI B ASEAS
SE8X 07 GAVESHA sh= 2lg7]7]e] AFEAF QIEFH ol B4
« (®l&2) characteristic of the USER INTERFACE that facilitates use and

thereby  establishes EFFECTIVENESS, EFFICIENCY and USER
satisfaction in the intended USE ENVIRONMENT [X.20 &1 &2d 7))
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O AM£AFA A= o] (USABILITY ENGINEERING)

- AZAT ASAARHL 2= 51719 AR AE ol 2T
MA817] 98] ALeRte] EAES o 27)7] A wdsis A3

x~ (=) application of knowledge about human behaviour, abilities,
limitations, and other characteristics to the design of MEDICAL

DEVICE(including software), systems and TASKS to achieve adequate
USABILITY [X. 80 &EZIEH 7)]

O 230X (SITUATION AWARENESS)

- AR S AU FE A0 we MAHE AZER

F9Y S AL olshste] o S3E A

« (U2

) The OPERATOR’s perception, comprehension and projection of a
RACA ROBOT’s behaviour in its environment [X . &0 &1 F38 2)]

O 434 (GENERATE)

- 22N RAL 29 F2 o 57717F AA Adel 7t st wig

olE BEE TR A3 FY bsd FAS BEUE A

I

~ (H2)

to formulate possible OPTIONS, based on the result of the
MONITOR TASK, for achieveing predefined goals [X .20 &1 235 3)]

—

O A= (SELECT)

- ZAAE@A 23 Fe owr)7)7t A4 B /A F e B4

gHe APtz ARHE 4

N

« (&) to decide on a particular OPTION from those GENERATED

[ o =% 3)]

>
0f0



O 43 (EXECUTE)
- 2AAEA L) S B/ AY @ FAS Y 2
+ (#&) carry out the selected OPTION [X.&0{ &1 Z3 3)]
O A (OPTION)
- A, @UL, B 52 ARe s sl =FAAEA 23
zo o 2r7t WEol W Y AE

Hl311) Z=EAREHAL Z8h)= etAte| 287|sat gEE A FflE 220]7]

O ¥+%7]1(MOVEMENT FUNCTION)

- 3219l F Ao (motor control)@} THH THZh(sensory)’, ‘A7
o= 4 (neuromusculoskeletal) =& 1 2]9] ‘& (movement-

related) AA & 715

H|Z01) ‘&2, Mdz=d 32 ‘st MAN Jls2 WHO ICF 2001
body functions classificationoll 2o ‘Z4ZFE XI844 J|s

(proprioceptive function—kinaesthesia)S 2| o| &

= (=) Function consisting of one or more of sensory, neuromusculoskeletal
or movement-related body functions that comprise PATIENT motor control
[X. 80 HIEZH 2)]
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O ¥ B AI(RISK CONTROL)

- TR FEAR YR FolAY e 1 FE ouE g8
fA87) 918 JAAAL EEetT 2AE TS ZIZA A
« [X. &0 ELIEH

O ¥ H7HRISK EVALUATION)

- ¥ sede AH
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=
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gt Fo1x 9F V= dFe

O 9743 7] (CLINICAL FUNCTION)

- ARRER S 9AEl] e TR o mr)r]e] YAHoE Fad J)s
DY) ‘YMEoR QB VS0l MEERol MY, Wi BHY s
ZUs FHS| 2, B e AR 52 2UEHY SHE 7S

« (® &) Clinically significant operation that the ME EQUIPMENT or ME

SYSTEM is intended to perform [

X.80f #nzd 2)]

O A& %=(DEGREE OF AUTONOMY)

- 95777y ZE

~

= A&l A=(EA)

H|211) & ZHo|=2lelolM= IEC TR 60601-4-1 Annex C.1 Descriptive methodoi|

g X224l d(chA)2 ooz ALSE

= (®=) taxonomy based on the properties and capabilities of the MEE or
MES related to AUTONOMY [X. 20 ZHIEd 3)]
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O A& (AUTONOMY)

- GBIt YA TS S sl m2AREA 2o )

glol(Ze A2 AYntow) A, 44, Ad 3o 4

o

03(:,"

o
=

« (2l=) capacity to MONITOR, GENERATE, SELECT and EXECUTE to
perform a CLINICAL FUNCTION with no or Ilimited OPERATOR

intervention [X.&01 &1 28 3)]
O ZFY(TASK)
- 2AR @A 2 T BN AR, B, B T AR
s3] st

. (2

) a single piece of work that needs to be done [X.20f 1238 3)]

Mo

O A3 (IMPAIRMENT)

- AAA A T Pz BA

Moz QN¥E= ™A F=ZFES=ZFE XsHnegative deviation)=
Al & olo|E Asle= oz MAX™ ZTto|ul A =2 Al3o
7|elst

H|12) ‘=3tz olsh o= Mol E

* (2 &) Problems in body function or structure, such as significant deviation
or loss [X. 80 ZHIES 2)]
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(A=)
IMPAIRMENT of a PATENT [X.

=2
S

(o3}

O A4 E(NORMAL CONDITION)

- Qs el TE HEE

O 7 7HASSESSMENT)

Igzre) §5 F Uz, AUt 2= B F

U=z, 3A7F zh=

2lofl wel xf gol Heol=

Treatment to improve MOVEMENT FUNCTIONS

SAY A8 e Ae SaFE

« (H=) Procedure to quantify or to aid
IMPAIRMENT of a PATIENT [X.20{
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O ZZA2(PROCESS)

- Pe Yo WiYE SRR AY AsAesls B0 B

- Z1EkAT) BRI 2 AR, AZA) T ABNE e aon
Ao} R0 BT S Gi RS WAHE 94 el A5

@)
o
i
[
X
2
et

$t7d(HOME HEALTHCARE ENVIRONMENT)

- &ATE FASAY VB Ee dhe FUoE gRANAE

A&How We 5 = AR ARBE A A9

)\)\1__ 1l
HIT) A, Bl IR H®Y| W 2B 52 E

« (& &) dwelling place in which a PATIENT lives or other places where
PATIENTS are present, excluding professional healthcare facility
environments where OPERATORS with medical training are continually
available when PATIENT are present [X.80 &I 2% 6)]

O WALKING

- olFd 71719 s, #W AAHo BAY olF A nye
HESAY olFAR Aol www wEAelr @Al A
FA4S B BAE OE AL o[ FAIE 7]

« (H=) Term referring to MOBILE egiupment that, once installed and
placed into service, is intended to provide support of PATIENT
ambulation, or to be moved from one location to another, by making

reciprocating motion and intermittent contact between the travel surface
and the RACA ROBOT [X. &0 ZEIZEH 2)]
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kI
Mo
rok

H IECS ISOv FFAYIFES Sa AGEE dig NEEE
(el3} 'IEC(DISD)) ) X. 801 &nesl 2= TH Foll glom, ald FEINA =
‘IEC TR'9] 25 Aol & Atgsto] AZ=E Ao H&sta Aot

2) International Organization for Standardization
3) International Electrotechnical Commission

4) Technical Report(TR)

5) Draft for International Standard(DIS)
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1) °]5717]1¢] Ao(control) R ZFZ+ 7|5 (operation generic function)<
47HA (AA, A, Ad, A3 e 77

2) & 7Ise 3 FAVE 2F3A 52 8] A= ‘H, 9571719
Are ‘C2 ®V|ekH, 2FHA F2 el o|5r|7]d o)
Aol FE= B9+ ‘H/C= #7]

3) [3#2]° W&t 57719 AEE TAE AHOTA oS ALZE)

[#2] ZI=X Yol wE 2A=7|7] XAtk EHA

ek [ of g Z e [a A
A | of AL Mo
5
=R B2 BXst ME B EY e
A2 21E LAl MM MY U NES B
A g

T I FM | Ful manual(FM):  No AUTONOMY involved. The| H | H | H | H
OPERATOR performs all TASKS to MONITOR the
state of the system, GENERATE performance
OPTIONS, SELECT the OPTION to perform (decision
making) and EXECUTE the decision made, l.e.
physically implementing it.

AAZE
oBI|7IE Me, Yot 2y = FHe 2l

2|70 o s _ HIC| H | H | HC
=EA E2 X ==El= fz =239
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Teleoperation(TO): The MEE or MES assists the
OPERATOR to EXECUTE the selected action, although
continuous OPERATOR control is required. The
OPERATOR performs all TASKS to MONITOR the
state of the MEE or MES, GENERATE OPTIONS,
SELECT the desired OPTION to EXECUTE and then
to actually EXECUTE it.

(Master-Slave teleoperation)

PE

Pre-programmed  execution(PE): The OPERATOR
carries out the GENERATE and SELECT activities
without any anlaysis or selection carried out by the
MEE or MES

H/C

SD

Shared decision(SD): Both the OPERATOR and the
MEE or MES GENERATE possible OPTIONS. The
OPERATOR retains full control over the SELECT
TASK. Both the OPERATOR and the MEE participate
in the EXECUTE TASK

H/C

H/C

H/C

¢ 17 o
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Decision support(DS): MEE performs the GENERATE
OPTIONS TAKS, which the OPERATOR can SELECT
from, or the OPERATOR can GENERATE alternative
OPTIONS. Once the OPERATOR has SELECTED an
OPTION, it is turned over to the MEE or MES to
EXECUTE it

H/C

H/C

N
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Blended decision(BD): The MEE or MES GENERATES
OPTIONS, which it SELECTS from and EXECUTES if
the OPERATOR consents. The OPERATOR can also
GENERATE and SELECT an alternative OPTION; the
MEE will then carry out the EXECUTE TASK. BD
represents a high-level decision support system that is
able to SELECT among alternatives as well as
EXECUTE the chosen OPTIONS
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he/she cannot

GENERATE any other additional OPTIONS. The MEE

of actions to the OPERATOR. The OPERATOR’s role
will fully EXECUTE the chosen OPTION

Guided decision(GD): The MEE or MES presents a set
is to SELECT from among this set;
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on the GENERATE TASK(this list can be augmented

SELECTS the best OPTION and EXECUTES it, based
by alternatives suggested by the OPERATOR)

AUTONOMOUS  decision(AD):
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OPERATOR MONITORING(OM):
GENERATES OPTIONS, SELECTS the OPTION to
implement and EXECUTES it. The OPERATOR
MONITORS the MEE or MES and intervenes if
necessary. Intervention places the human in the role of
SELECTING a different OPTION. During the procedure,
that will be

The MEE or MES

there can be decision-making points
decided by the MEE or MES
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Full AUTONOMY(FA):: The MEE or MES -carries
out all MGSE actions. The OPERATOR does not
intervene except to emergency-stop the MEE or
MES
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[# 5] IEC/ISO #&2| HaMs 2AE
HS s HH EE
1 | Accuracy of loading factors IEC 60601-2-45, IEC 60601-2-54
2 | Accuracy of output IEC 60601-2-24
3 | Accuracy of pressure measurements | IEC 60601-2-34
4 | Accuracy of signal reproduction IEC 60601-2-26
5 | Accuracy of the clinical treatment IEC 60601-2-26

Accurately differentiate between

6 IEC 60601-2-4, IEC 60601-2-5
needed output and non—-needed ouput
Adherence to the accuracy of the

7 | volume and flow to PATIENT IEC 60601-2-34, ISO 80601-2-13
(inflow/outlfow voluem)

3 Alarm signals of high priority alarm EC 60801024

conditions
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Alarm system that includes the
capability to detect a physiological
alarm condition; Diagnosis

9 ISO 80601-2-61
accuracy, pulse rate accuracy and
limit alarm conditions or generation
of a technical alarm condition
Assurance that there is no unacceptable
RISK if there is a lack of, or significant
error in, provision of a particular
10 _ _ ~ | IEC 60601-2-18
output to provide accurate diagnosis
or therapy which is not identifiable
by a trained OPERATOR
Assurance that there is no unacceptable
RISK that the OPERATOR is viewing
11 o , IEC 60601-2-18
the live image during a procedure,
rather than a recorded image
12 | AUTOMATIC contorl system IEC 60601-2-45, |IEC 60601-2-54
13 | Battery depletion indicator IEC 60601-2-31
14 | Common rejection mode IEC 60601-2-26
15 | Conducted disturbances IEC 60601-2-25
16 | Defibrillation protection IEC 60601-2-25, |IEC 60601-2-27
Delays to or form a distributed
17 IEC 60601-2-34, |IEC 60601-2-49
alarm system
Deliberate action required to
18 _ IEC 60601-2-31
change setting
19 | Delivered air pressure ISO 80601-2-12
Delivery of a minimum and adequate
20 | o , , IEC 60601-2-41
illumination on the operating field
21 | Delivery of synchronized output IEC 60601-2-4
22 | Delivery of therapy output IEC 60601-2-4, IEC 60601-2-5
Detection of disconnected PATIENT
23 IEC 60601-2-34
APPLIED PART
24 | Disarming runaway rate protection IEC 60601-2-31
25 | Electrical supply ISO 80601-2-12
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26

Electrosurgery interference recovery

IEC 60601-2-25

27

Flow requirements for treatment

ISO 80601-2-12

28

Freedom from display of incorrect
numerical values associated with
the therapy to be performed

IEC 60601-2-18

29

Freedom from noise on a wave form
or artifacts or distortion in an image
or error of a displayed numerical
value which cannot be attributed to
a physiological effect and which
can alter the diagnosis/treatment

IEC 60601-2-5, IEC 60601-2-37

30

Freedom from production of
unwanted output

IEC 60601-2-2, IEC 60601-2-5

Freedomo from the display of

31 |incorrect numerical values associated | IEC 60601-2-18
with the diagnosis to be performed
Freedom from the display of
32 | S IEC 60601-2-5
incorrect SAFETY-related indications
Freedom from the production of
33 , , IEC 60601-2-37
uninteded or excessive output
Freedom from the production of
34 | unintended or excessive surface IEC 60601-2-37
temperature
Freedom from the production of
35 | unintended or excessive surface IEC 60601-2-5, IEC 60601-2-37
temperature of the APPLIED PART
Freedom from the production of
unintended or uncontrolled motion
36 IEC 60601-2-37
of PATIENT APPLIED PART
intended for intra—corporeal use
37 | Gas cross flow ISO 80601-2-12
38 | Gas supply ISO 80601-2-12
39 | Generation of technical alarm condition | ISO 80601-2-56
40 Generation of a visual and audible |IEC 60601-2-19, IEC 60601-2-20,
alarm signal IEC 60601-2-21
41 | Imaging performance IEC 60601-2-45, IEC 60601-2-54
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42

Input dynamic range and differential
offset voltage

IEC 60601-2-26

43

Input noise

IEC 60601-2-26

44

Interference reversion in the presence
of sensed electrical interference

IEC 60601-2-31

45

Internal electrical power source
near depletion alarm condition

ISO 80601-2-12

46

Level alarm conditions

ISO 80601-2-12

47

Limitation of energy in the
operating field

IEC 60601-2-41

48

Limits of the change in the error of
the treatment pressure determination
and low and high physiological
alarm conditions or generation of a
technical alarm condition

IEC 80601-2-30

49

Limits of the error or generation of
a technical alarm condition

IEC 80601-2-30

50

Linearity of air kema limited
intervals of loading factors

IEC 60601-2-45

Making ambient temperature

51 , ISO 80601-2-56
operating range
Means to handle interruption of the
52 ISO 80601-2-12, IEC 60601-2-27
power supply/SUPPLY MAINS of MEE
Measurement accuracy and the
53 | reading alarm conditions or generation | ISO 80601-2-55, ISO 80601-2-13
of a technical alarm condition
54 | MEE parameter stability IEC 60601-2-31
55 | Monitoring of an associated alarm ISO 80601-2-13
No unacceptable RISK if the view
56 | observed by the OPERATOR has IEC 60601-2-18
an unexpected image orientation
57 | Non-linearity and hysteresis IEC 60601-2-23
Not provided with an alarm system
that includes the capability to detect
58 | a physiological alarm condition; ISO 80601-2-61

diagnosis accuracy, pulse rate accuracy

or indication of abnormal operation
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Parameter stability at onset of the
59 o IEC 60601-2-31
battery depletion indicator
Physiological alarm conditions, alarm
60 |limits and delay time of physiological | IEC 60601-2-34
alarm signals
61 | Protection against depletion of battery | IEC 60601-2-27
Protection against unwanted
62 _ IEC 60601-2-34, ISO 80601-2-13
volumes and occlusion
63 | Protection from electrostatic discharge | IEC 60601-2-25
64 | Protection from electrosugery interference | IEC 60601-2-25, IEC 60601-2-27
65 | Providing an output temperature ISO 80601-2-56
66 | Radiation dose documentation IEC 60601-2-43
67 | Recovery management IEC 60601-2-43
Reproducibility of the X-radiation
68 IEC 60601-2-45, |IEC 60601-2-54
output
69 | Runaway protection IEC 60601-2-31
70 | Start-up technical alarm condition ISO 80601-2-59
Technical alarm condition indicating
71 | IEC 60601-2-27
inoperable MEE
Temperature requirements for
72 IEC 60601-2-39
treatment
Threshold temperature and the
73 , - IEC 60601-2-16, |IEC 80601-2-59
resulting alarm condition
74 | Time requirements for treatment IEC 60601-2-16
75 | Time to alarm of alarm conditions IEC 60601-2-23, IEC 60601-2-33
|21 &=%t IEC TR 60601-4-10lAM 2ZE ZFe 2 27|70 MEE = JUTE BFMs52
YA oA EFe WA ctz2X duetsistol =M¥e 5 Jto|=2telo M=
st2stz Qlst 2ol &X[E £0(7] flal Y2 W2 OUZE J|ME
B2 EMese sl =Moo wet 7/ E
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1) Felgr]719 277147 Aol B BEANEFE, (Ao 1A

A2015-115%)(IEC60601-1:2012(#13.1H))

2) IEC 80601-2-78(DIS), Medical electrical equipment - Part 2-78:
Particular requirements for basic safety and essential
performance of MEDICAL ROBOTS for REHABILITATION,
ASSESSMENT, COMPENSATION or ALLEVIATION

3) IEC TR 60601-4-1:2017, Medical electrical equipment - Part 4-1:
Guidance and interpretation - Medical electrical equipment and

medical electrical systems employing a degree of autonomy

4) ISO 14971:2007, Medical devices- Application of risk management

to medical devices

5) IEC 62366-1:2015, Medical devices - Part 1: Application of

usability engineering to medical device

6) IEC 60601-1-11:2015, Medical electrical equipment - Part 1-11;
General requirements for basic safety and essential performance
- Collateral Standard: Requirements for medical electrical
equipment and medical electrical systems used in the home

healthcare environment
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7) 1IEC 62366-1:2015, Medical device - Part 1; Application of

usability engineering to medical device
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1) "e877] 5 %2 F5E S #3 74, (AgA 2A)

ol

Al

2) ISO 8373:2012, Robots and robotic devices - Vocabulary
3) ‘ol 8717] AEEA A D AA Fho] Eekel (4 fH, 2015)
4) TRelARET) T FB AQFe] BE 74, (BAF LA)

5) ISO 9999:2016, Assistive products for persons with disability -

Classification and terminology

6) WHO ICF(International Classification of Functioning, Disability
and Health)

7) ISO/IEC GUIDE 71:2001 - Guidelines for standards developers
to address the needs of older persons and persons with
disabilities

8) ISO/TR 22411:2008, Ergonomics data and guidelines for the
application of ISO/IEC Guide 71 to products and services to

address the needs of older persons and persons with

disabilities

9) Applying Human Factors and Usability Engineering to Medical
Devices(FDA Guidance, 2016)
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