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CNN, IMJE# 2456 7 CNNFIRNN FJIR G M
X PR SREE ] CNN FEATRAESR B, I EATTA
B AT RS — T PR AT

ok
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FIXTFAES 1R 0 Sy 9k B A A A 21 A T
EOG- EMG Fl EEG {55 "o X2t F A CNN JZ
AL N BB ATREST, FRHCETE R AY LB
TR AR R/ N R SEHLR . DEN W28 B8 T 75 4
I (epoch) , DSN 5% 25 LA LIS HIBEA T 00 o
JEACRS AT AE https://github.com/ALabrada/deepsleepnet
Wi

XTHRM DL, 4G Weka, HHENIHXE
HIBRIAS AT LA T HR A

o

TE2% FERE . (Acc) Fl1 Cohen Y kappa R ELHIIHE
DUR, AT TR AR PERE. AN, (RIS EE (PR)
AT (RE) FiEbrok?s &2 W B o R IERE

gt

I3 REE I RENR SRR (Sleep Cassette) £L#f
SERTBEN) PSG T BT 450 I BUIR AR AT 76 S5i0 5%,
S AlET 39 AR ZIRE, WRIRFFA 00 B 380 3K
2 IR T BRI LS DX Le sl Y 74354 1
TR B A

K 10 £538 I VER AR PEAS T AR 68 2 40R
BFRZE. £ 3 BN TR ZE .

WIZgat 19 53 225050 FF M AR SR A5 B £ 114 i 2230
ST TN, JERTEEREEAT T A mEdRER 77
Znsk, K H 39 MRIRRF A 40 2 82 1zl H. 1E
208349 PMHTHAA | S 68.8% J& T IRMER B o

FRIRARSL “TRALE” Ho TR i f , BB
2 (B 2 S ml Lol a5 0d /0 51 33.99% SR/ he % 4
JEIR T AU BT i S A SR TR PR RE LB, TR
5 R TR ELE, (AT Fra e

BA, # 6 WA TEXEE NS E 742
A S AR AT B] o i FH Weka FRSEELRY S 2585 1
PP T IS (A1 R E— 25 K153 A RHAE SR BN 43 25 1 B
AR — B D N AL L, i EALR H S
IR 15-4570 AbFEE (CPU), 16GB [ DDR3-1600 N
F (RAM), JFFFE Microsoft . NET Framework FHAT o
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S0, T A BTN I R AR Y B3
B IIEES ML (F5) Mt (eH)
AL Bl AL Bt L Bl
w 14884 20.0 33410 33.9 143265 68.8
N1 7536 10.1 14013 14.2 14013 6.7
N2 30143 40.5 33906 34.4 33906 16.3
N3 7954 10.7 5104 5.2 5104 2.4
R 13837 18.6 12062 12.2 12062 5.8
Total 74354 100.0 98495 100.0 208349 100.0
F3 A FHEDINC RS T R ST
eS| Acc Kappa PR RE
w N1 N2 N3 R W N1 N2 N3 R
LDA 77.29 0.6882 0.902 0.438 0.775 0.817 0.785 0.804 0.398 0.869 0.843 0.695
NB 64.79 0.5324 0.748 0.320 0.738 0.507 0.659 0.689 0.249 0.668 0.925 0.619
RF 83.09 0.7674 0.868 0.623 0.830 0.896 0.822 0.904 0.365 0.906 0.863 0.825
SVM 79.49 0.7155 0.858 0.501 0.788 0.872 0.787 0.867 0.286 0.894 0.848 0.745
MLP 80.60 0.7334 0.883 0.515 0.808 0.867 0.790 0.874 0.342 0.885 0.838 0.794
DEN 74.27 0.6630 0.969 0.287 0.883 0.652 0.822 0.789 0.692 0.721 0.912 0.658
DSN 78.10 0.7055 0.906 0.326 0.854 0.756 0911 0.901 0.427 0.812 0.726 0.817
AVG 76.80 0.6865 0.876 0.430 0.811 0.767 0.797 0.833 0.394 0.822 0.851 0.736
Jea IET RSN NRIEAT 5 KB RELL .
YA Acc Kappa PR RE
w N1 N2 N3 R W N1 N2 N3 R
LDA 69.43 0.5776 0911 0.385 0.664 0.465 0.723 0.759 0.279 0.840 0.752 0.563
NB 55.09 0.4109 0.841 0.329 0.594 0.241 0.555 0.604 0.231 0.582 0.954 0.515
RF 73.98 0.6335 0.858 0.504 0.692 0.637 0.737 0.853 0.183 0.887 0.756 0.652
SVM 72.93 0.6213 0.866 0.433 0.697 0.591 0.718 0.842 0.215 0.863 0.774 0.619
MLP 71.22 0.6009 0.817 0.399 0.724 0.558 0.682 0.856 0.244 0.784 0.770 0.634
DFN 67.78 0.5670 0.968 0.303 0.743 0.517 0.898 0.697 0.640 0.734 0.776 0.454
DSN 73.88 0.6308 0.864 0.347 0.772 0.812 0.959 0.894 0.419 0.744 0.553 0.675
AVG 69.19 0.5774 0.875 0.386 0.698 0.546 0.753 0.786 0.316 0.776 0.762 0.587
o5, i se B BR A 3 2K AR T RE LB
eS| Acc Kappa PR RE
W N1 N2 N3 R W N1 N2 N3 R
LDA 83.45 0.6804 0.981 0.340 0.644 0.429 0.655 0.913 0.279 0.840 0.752 0.563
NB 69.02 0.4682 0.966 0.222 0.504 0.197 0.380 0.766 0.231 0.582 0.954 0.515
RF 86.43 0.7263 0.966 0.466 0.666 0.622 0.711 0.947 0.183 0.887 0.756 0.652
SVM 85.73 0.7147 0.969 0.382 0.679 0.563 0.675 0.942 0.215 0.863 0.774 0.619
MLP 85.10 0.699 0.955 0.347 0.709 0.532 0.666 0.947 0.244 0.784 0.770 0.634
DFN 80.14 0.6366 0.991 0.270 0.687 0.415 0.879 0.862 0.579 0.774 0.772 0.432
DSN 85.30 0.6973 0.953 0.318 0.773 0.812 0.967 0.970 0.537 0.688 0.442 0.474
AVG 82.17 0.6604 0.969 0.335 0.666 0.510 0.705 0.908 0.324 0.774 0.746 0.556
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P

R M B IO R, MELRZE /N TR
WEERZE, (EMMRFTIE “BHE” rER, IR E
KT IUFRZE . IXFREH 2 09 22 50T DL pR B T B2 21 93
PR B B LR AR . B — PP AT BIETEIX — T B
I3 RHAATE = B MR R A A [ 2R

MHEEZ N, FrASEAE N B2, itk
A X} FIAR K 7T 55 BB AR A I 22 I ME R R A 8 e 28 X
TSRSk H A R —8 ™, RE R
Sleep-EDFx AU A AL T ke,

DEN il DSN FEAEX — B BOAFI 2 209% Y &H
[l H AR F A AR B B BRARE FT 2. N1 B
B FRE AR, S s MR AR T AT 1o 4 1
RS AE G, hMTEELSRN A

ARLEA 3 A R 5 FEEvE T, BT RE 4
KRR T mlr g R e IR UESE T LART AR 5R A5 H 1)
g3 DO AN SVML MLP Fil LDA HR4EPE REFE 7%
ARG T4 NI RIZE R .

eI W FR B TR 22 ST S5, DSN FERR
DEN Z M T Afabs EHOEE) 7RIS R . SR,
AW UERE R, 5 Supratak 25 A ™ % 22 19 (8 F AR )
B GE AR A [R] 68 2 80F0 — 24 PSG 12 5% 1Y DSN 5K
WA Hﬁ, Fe AT DSN A HE A AL 4%, Kappa PF43
1% 6% X TAEGE T, DSN XMt A s 5 1 4 2k
FERI4 T RE A 19% LA PIHERG

SR U B S TR K BT
PATI R VR B R 26 . 38 6 IOZERIERT, AL
SHTHERRE, ETRES I JE RN PSGid
S A R IR A B¢ o 9 T 1) B S 6

210
VERFRATOFFTRH)—&B4>, FRATELEE 1Rk 30k
Iz W RERR I BOE 2 BRI PERE, ARSI — RS
IR AR E Y. 2R — RO
TR VRN L R bRt . Z5540ERT, REY SVM.
MLP Al DSN S AR 53 2RI IR 3 1 B g H HER /KT
TEIXA B H R 85% , £ Cohen 1 kappa HH 1 0.696

12

R
5

GlobalCE
o, FIRPATHI R A FEHK
I [A]
eyl N (TS
FRHL 92K =82 T
LDA | 54758.69 s 6.08 s 54764.77 s 711.23 s
NB 54758.69 s 5.07 s 54763.76 s 711.22s
RF 54758.69 s 1097 s 54769.66 s 711.29 s
SVM | 54758.69 s 141s 54760.10 s 711.17 s
MLP | 54758.69 s 2.64s 54761.33 s 711.19 s
DFEN - - 766.55 s 9.66 s
DSN - - 1695.68 s 22.02s

UeAh, DSN RS B R R T EORE] 30 B
I FR] R X — SR B I B TR . MRS G 2%
F&, XM ARUER &5 6 P T DSN AR 5 IdE A I AR 52
B BEARBY B k. RN, B N1 B
(15> R BARAS 22, R & AT 3% B 3 PR Al
DSN FFIRAT BRI I B340
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1. See “Women Shaping the Health Tech

World 2021” (https://www.youtube.com/
watch?v=DHV5hNgNel4).

2. WHO Compendium of Innovative Health Technologies

for Low-Resource Settings 2021: Covid-19 and Other
Health Priorities. Geneva. p. vii.

3. For further evidence of the scope of CE contributions,

see Clinical engineering success stories and patient
outcomes based on evidence from 125 countries
(chapter 3, Clinical Engineering Handbook, 2nd ed.,
2020, Academic Press).
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4. Ayala R, Orencio E. 2019. Identification of health tech-
nol managemen rtments in Mexico’

health services. Global Clinical Engineering Journal

1(2):17-21. In their article CEs are referred to as bio-

medical engineers.

5. Many CE success stories are reported in our 2020
article, “Evidence-based impact by clinical engineers
on global patients’ outcomes” (Health & Technology
10(2):517-35).

6. US Bureau of Labor Statistics. 2022. The Employment
Situation - April 2022.

7. Kreimer S. 2022. Nursing shortage looms large and
projected to intensify in next 18 months: Report.
Fierce Healthcare, Apr 5.

8. For an introductory resource on Development of
Appropriate Health Technology-Related Policies and
Legislation, see IFMBE CED 2020 Webinar on Health-

care Policy.

9. Such impacts are demonstrated in the projects
recognized by the Healthcare Information and
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Management Systems Society (HIMSS) Davies
Awar

10. See the presentation by Claudio Meirovich on “Covid
Case Studies” (track F3) at the [IFMBE CED-GCEA Oc-

tober 2021 Global Virtual Congress.

11. Fortune Business Insights. 2021. Medical Devices
Market...2021-2028.

12. WHO Priority medical devices list for the COVID-19

I n n i hnical ification

13.WHO. 2017. Human R rces for M
Geneva. See pp. 24 (table 1) and 40.

ical Devi

14. Institute of Medicine. 2015. Measuring the Impact of

Interprofessional Education on Collaborative Practice
and Patient Outcomes. Washington: National Acade-

mies Press.

15. Sharma J, Bunders ]. 2020. A model for priority set-
ting in health technology innovation policy. Global
Clinical Engineering Journal 2(3):24-34.
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