1EMETEITSEEAORYNE
Situation Awareness (SA)
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IEC TR 60601-4-1: HIREEDESE

B | evel of automation [Kaber 2004 & D&
J1#6e, BEE 28 &

AUuTONOMY (B {2 EE)
capacity to MONITOR, GENERATE, SELECT and EXECUTE to perform a

CLINICAL FUNCTION with no or limited OPERATOR intervention

DEGREE OF AUTONOMY, DOA (B {#E)
taxonomy based on the properties and capabilities of the ME EQUIPMENT

or ME SYSTEM related to AUTONOMY

BADDMEBEEITEDZTEREEDE ST
1. Monitor the state (FERUNER LA
2. Generate options (ITEY A ETD A RK)
3. Select an option (1TEN A & DER)
4. Execute the option ({TEIHE DENE)




IEC TR 60601-4-1: BEE DO RFELYH

1 Full Manual a#gEazLEy. £TEBEELTS H H H H
2 Teleoperation #®righEEOEEEZIET A, BIEFOERNL

BIEEET S, fl: TRE—RAL—T &R H/C H H R/C
3 Pre-programmed g5 aSRIRE 4 B SR IRE TS H/C H H C
4 Shared decision igfr& LB OmAMBIRBEERETS. BIRIE

BIEENTS. EEIEIRIEE LHBITS HIC | HIC H H/C
5 Decision support #ssS@iRiEmkETS. RIEEZZTOHMDE

R 5%, BB R T 8E. EHETEHITS HIC | C/H H C
6 Blended decision #srh@iRe 4 R EBIRETHL, BEZDK

HEOTICEMT 5. BB G OBREEER BRLTEBSEHIENTES R/C | HIC | HIC C
7 Guided decision m#r@REERRL, BEEMRRTZ. 8% | 4o | C H C
2 (LRIRBLAE RIS ALY

8 Autonomous decision #s RIREEHE1TS. BIEEILEIRAE

ERITHATS. H/C | C/H C C
O Operator monitoring #iRE £, S EHEE TEREATS. 1RE

E(IDEICHLTERITNAATS H/C C |CUH) C
10 Full autonomy #®neczeTL, BESERAZLEUSONA C C C C

ZLAW

(IEC DTR 60601-4-1 Table C. 1% H#ER)
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B Ex1 FTEROABBESITHMEE

S B DIKFESHITRD20%0D hE D BEEIL?

— ENMEDELE - Kk - FIE SRR ISR EE (BilnE) BNMTD. #aR(E
TROEBSEERNZEHAIL, BEgEERAENLIZIEEIGRETIL
JYXLTEETS.

—EIRR D E R EZRIFIREENTL, RHEFEEDITD.
— Pre-programmed
B Ex 2 HEFINIREE

FHETEIC > TAT LA ZHAITAKEDBREL?

— FHEHEIA>TRBABEIETIZAT: FHEHEILRES O
HE)DSFFIERT 5. BEBIEXTFENDEERICHLITAT S.
—EIRER D E R EFRIFIEEENTL, RHEFEEDITD.

— Pre-programmed

- BEENTEERET 7 —LBEFTHNLCHNIT 5517
BRAEENSZRIEREL-FARIZEZL LTSN R A2 R PRER
RDZRZITID, BRIEBICESF—/\—FAFHVATEE.
—>WAEMNBRKRZERL, REENZRL, EkIE@EENTD.

— Shared decision

(IEC DTR 60601-4-1 Annex Dz B #ER. —&B3% B #ZFR)



Yang etal.lZ&kHEEORYEDEELANIL

Level 0: No autonomy BEEDESICKYEIMET HSORYE. E—23r R
=)o 0% 8. ERIBEY=EaL—42, H1T
HHEEZET.

Level 1: Robot assistance BEMIZEDFZELHEBIZITOD, IEF DERKL

R EDRIE BT 5. (REBROERONS
LR HIHES S TRBIMEERT.

Level 2: Task autonomy REENREL-RIIBTEDOHEEZBEHEITT S.
B L RIEEEIGL. BEFRREICSIECTH
AT 5.

Level 3: Conditional autonomy | #a8AVERARZ LML, RIEENEIRT D, Fi:=
(IR RELT DERBRZFREELKRT S.
BREBODERZRMLTHRPHEZREILT S

HITHBIERERLE.

Level 4: High autonomy EFMGREZEMDEETIZITS. EEMDOER
TICEMGEFHIREEZERT 275E.

Level 5: Full autonomy FiZTEXTED.

Yang et.al. Medical robotics - Regulatory, ethical, and legal considerations for increasing levels of autonomy. Sci. Robot. 2, eaam8638 20173 EH#ER 3



Situation Awareness (SA, X2 5)
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B1980FE R MEXTEDFTHEMNG
— AT S—D88%MNSAD K EZEL [Endsley 1995]

BEx. FPHEMZITE140{F B EZFH(1994)

4 [HH A300-600E!# Tld. GO AROUNDE—FKF K
.. FHEREMBICEYVRBHEEEISBEEAILS | ULANDE—FIZHLT., &M 0EEICEK
HEASR, 255 TGO AROUNDL/NN—%ZEEIE | YILA—E—%F—/I\—SAKTE, N5
==, (BEH) FEEITE—FIZHEoT=, BIZA—FNAOVERKERERE . R4
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BHEMEEHABTEZES $REE96-5 http://www.mlit.go.jp/jtsb/aircraft/download/96-5-B1816-01.pdf ZEEMSFI A, —EpiRE 10



SAICEH9 4%

B SA is the Perception of the elements in the
environment..., the comprehension of their
meaning and a projection of their status in the
near future [Endsley 1988]

B EEICETSHSA

KA T—< &9 S 3ER [Schulz 2013, Cooper 2014]
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IEC CD 80601-2-78[ZFHIT+5ASA

B [EC CD 80601-2-78 (J/\EVZEORy R & 1t1E
) TIXSATEA, A5V REIRE

SITUATION AWARENESS (1K i 5255)
The OPERATOR’S perception, comprehension and prediction of a RACA
ROBOT'S behaviour in its environment

B L TOE CSAD EEMLFIEHE
— 433 YRGIARIARESA
— 4.7 B — S [EIREETDSA (13.24)
- 79 BXETNHSA
- 925 BEFDHERTDSA
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