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About Water Treatment unit

-------- linformation  Water Treatment Stages

Dialysis fluid forms a major
component of the dialysis
system, and dialysis cannot be

without purified water; we use
water to make dialysate and
disinfection of machines. So
must be high quality.

Healthy people can deal with
some contaminants in water
they drink; stomach acid and
healthy kidneys can remove

JJ o

Where Is Your Error ?
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Scrolled
vertically to
find out the
error and
press it

SELFTEST ERRORS

White screen when start u

L&
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{g‘ Loading soft
the middle of

the machine

Touch stop working

be repeated
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The Solution

pressed the
error from
errors’ list-

When |
view

White screen when start up

1. Check fuse 3.15 A in power

supply
2. If your center has pets; clean

and wash the mother board and
dry it properly
3. Change mother board if all of
that was done

4] 10 MR DT 5

P B A58
FER R PP NS, BAIEC T2 1
RettEs WP R E LR S ERIE— 2R, AT
LIEX—HAR, BATAT T —IHELIR & LAl
BRI BRSBTS, 89% HYM A FRAE 1%
52, MHA R R A 22 5. — 28 NSE AN
SO, FIR A AZEL el B AL TR
11 F7R e 3258 SRR 1% Ry B9 P Ak ST
(et TR 2 R BRI = a5, 28
IER R AESP LR A T A E RIS IN. FBITF A AR

St AESE T FATH B AR

21



EFRIfERITFEZ<E Global Clinical Engineering Journal

B R
AR
H—E %

JELHR
R LR

%] 11 HDservice app 432 & o

AN, — S G B e 1 AR /N R AR R
FEFP AT 7 PRAL, H PG 50 B R AR Salim
Mohammed Musa, i &K% (Gambro) 7E7rFF
FIEAARTE, PANSEHE SAMASU BEi7 AR R Z,
%0 w) B A R AT BRI BOR AR

458

ASCE RO T BORNEE, Rl RAE B T 8
TR SRR P A & i o AR SCEE H B RS Bl B ARy H
RS E S22 S5, IR AP R T AR
Tt R IMIBENT PR AL BE R S 4E45E B it
M Flutter HEZRIT & B AR Py, SEBL T — A AU A
g, FFHRSGE - MMULEM A LEZ ¥ & EisfT.
2 AR Py B 200 B ) AR FEH R IR (R L, DA
IR MAR T HSE T At

/] “HDservice app” BEfTHESR, B0 T A Myl
S TREITAY LMV RIR AT REAS PR 35 1) 1A A i
RIT%, FHEFRE RS R LR —
MRS, KOTWRS TN, ik RE
Ml DA R T BB R B T R
PSR A FIRLAE RS, A BT IS Wl

BEAN, 2B RS b fe S P an e g P,
(e BESIR TREIIRHT FZ MR 10 5. AEE R
R RS B4R SO B PR e it 50T, B35~
TR T aus , B3 B Ry BB SR AR T
TN FH R Py A T EL A P 7 5 B FH R e 1
VLIS =P

22

R
o

GlobalCE

7 ]
VE 25 H 3 M 2O BT A O I I H A T ek Y
N: Motasim Almamoun- Eman Tag Alsir I Yousif
Mohammed. Bt #h, 1F & 75 JE % BB AE Alnaw I
Algazira Slang "B 122 5 )[R R I AT 25 1 B SC AP A
il

275 3CHik

1. Medical Education Institute. Core Curriculum
for the Dialysis Technician. A Comprehensive
Review of Hemodialysis. 5th edition. Author;
Madison, WI.

2. Ward RA, Ronco C. Dialyzer and Machine Tech-
nologies: Application of Recent Advances to Clin-
ical Practice. Blood Purification. 2006.

3. Hamza AO, Osman MO, Khider MO. Evalua-
tion of Mechanical and Electrical Faults in
Dialysis Machines. ] Phys Ther Health Promot
2013;1(1):1-7.

4. Sheikh Z. When Do I Need Dialysis. [Inter-
net] Available at: https://www.webmd.
com/a-to-z-guides/kidney-dialysis.

5. Naramura T. The role of clinical engineers in

dialysis therapy in Japan. Blood Purification
2018;46:134-135.

6. Misra KB. Maintenance Engineering and Main-
tainability: An Introduction. RAMS Consultants.
Jaipur, India. August 2008.

7. World Health Organization. Computerized Main-
tenance Management System. WHO Medical de-
vice technical series. Geneva. June 2011.

8. Mainkar P, Giordano S. Google Flutter Mo-
bile Development Quick Start Guide. Packt
Publishing, Birmingham Mumbai, 2019.
Available at: https://www.studypool.com/
documents/19492261/google-flutter-mobile-
development-quick-start-guide-prajyot-main-

%65 5381 2024



EFRIGRTFEZE Global Clinical Engineering Journal

kar-salvatore-giordano-https://shakuro.com/
blog/healthcare-mobile-app-development-why-
how-and-how-much.

. Nasri F, Mtibaa A. Smart Mobile Healthcare
System based on WBSN and 5G. Int ] Adv
Comp Sci Applicat 2017;(8)10. Available in at:
DOI:10.14569/1JACSA.2017.081020 .

%65 5381 2024

R
&

GlobalCE

10.Agarwal N, Biswas B. Doctor Consultation

through Mobile Applications in India: An Over-
view, Challenges and the Way Forward. Health-
care Informatics Research. Available at: https://
doi.org/10.4258/hir.2020.26.2.153pISSN
2093-3681

23



EFRIGER IFEZE Global Clinical Engineering Journal ﬂ‘_,.&,_“

GlobalCE

WA F 8 20244F05 H 17 H #2805 F #720244F06 H 25, B F #20244F07 H 100

RAE AT CE A = A b R ge: — MR
R Ry A B T,

Afroza Naznin'* Muhammad Abdul Kadir', Fatima Begum?, Khondkar Siddique-e Rabbani'

1 Department of Biomedical Physics and Technology, University of Dhaka, Dhaka 1000, Bangladesh

2 Institute of Nuclear Medicine & Allied Sciences, Sir Salimullah Medical College & Mitford Hospital, Bangladesh Atomic Energy Commission,
Dhaka, Bangladesh

3 National Institute of Nuclear Medicine & Allied Sciences, Bangladesh Atomic Energy Commission, Dhaka, Bangladesh

RS
B Hbr: AR SIESFIGIRM ST R8T 2 N, (B &S0 & ot, TR = 1 E X TCikAE
TN EITHIER I B IX R % [RIT WA FF 2R AN B B B A 5 &S S AH RS T AR B R4, ik
TEGHREE Z I X ARG A S W IR DS o AN FEVPAL 1 — 3k T B 1 B A B 5 48 38 7 i & R 2 112
J7 77 T A 251
PRI AL TT R0 T A& AR 233, — MR ISR S, 5—MiE
BN SR AERIAE G 75 e . TR B SR = Rl 2 8 s e . OBkFIa SIS, i) LRI & dE L
K (CRL) . XTjife (BPD) FIE K (FL) , Z2#. FAELALE . F/KELUSFAAIE .
R ShRERAAILL, XSRS AR AL, BREh. OBk BRELAL B EKE TR R I .
4% X FFRAE LA M EBPD. FL. CRLAIZZES FIAHIC R %L (2) 43 5280. 9578 0. 9415, 0.8230. 0.983. fEJ
HEBPD. FL. CRLANZEEE 7T 34Xt im 7 (MAE) 4351752, 24mm. 2. 14mm. 6. 5mm. 0. 94J8 .
ShE . g ARG A5 4 20 P 2% 10 ZA ARG 7 R R T rT e LA AR I S F AT e N T ER ALK B 4 1)
CRE N AR, TENIME S ASEALE .  EE YIRS, X% ] DU RS B R R T R
&, R B AR S A 5.

[csgin] G, Al e, 200, B8, mRET

Copyright © 2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY): Creative Com-
mons - Attribution 4.0 International - CC BY 4.0. The use, distribution or reproduction in other forums is permitted, provided the original author(s)
and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

24 %65 H3M8 2024



EPRIGAR LFEZE Global Clinical Engineering Journal

515

A RE (USG) A&—Fh I B ImIRAR T =0,
CAER—FR SFER2 W TH BRI 8 A T I RS540
o SHT x BHEAEE. THEPLE R LR K
BIBERAREL, R R R g, s,
B T AT DASR A R 115 B AN Bl XA B
2N T SRRl ARSI, B AR R BT iE g
fEFERAL, ORI, AR R R
USGo EEWZ AL/ 2/ — i dr, DMt
Zily - AR IR LS N 2 6 R A A A

MRS, PP R E R, X
GEF SRR R 7 IR 55 B R SF55 . 2020 4F, 24 95%
MIZA = IABE T R A AR AT IR AN 58, AH 24T
B 10 T HEE 430 27 EARETS P SR, #2030
i, ATERSER R ELR BAR RS T R R R A
100,000 FIE =, A TART 70 il X LEFETR
222 F AT TS A B RT3 iy, TG S K I A
W T AT R e R T P S S BB, XA AT DASoRL
LI Ay o AEHRIT A RE th 2 R L B2 R =101 1 fat bk
e R, WAL FETE R R T MU R A A 5
it USGo SRIM, A AR B BT, iz DRy 12
TEARMON B ZME LIS R i

HAT, 25T b A ek 2 RE T L 5 465 =X 7 4
TR AR AR AT o EEAP A AT LA (e 48504
FEERR A TR S A A R T
&, IREAET LR SIS A G S T s
fod, HRECAEM ARSI E N (EHE A ST
PR = W XA B RAME, a0 R A X B
ME LA Stk BT B M Ty o SRR RT LALE Y
MR EITIR S N RSB SRR, Lot
2 577 O AR AR B 7 R, TSR IR B 7 T Y B
Uitto  AESRHIUE, R BT o 2 A A T LA
TR 22T DAE S b TR A A, 4G
RGBT R IT O XFITIERR T i X 1Y
IR R AR TP AR 2 R RNl M F5 50 (R,
AR 7 REAE M T2 12977 b [X Ay 2 0 S it e A

%65 5381 2024

VLR
X
GlobalCE

AT, AR AR B, I AR AR
(A Aol b DX AR S J2 (6 i ph ke e Hml, SET°F
M RN B RE T AL RS (5 485 B8 P I A A FE RT3
%, FFARSIRE s SR, FEAGIX PR A (450
W T2 1297 20, RAD XL & AE 215
W7 A S M T IR e Heuvel 2 ABHT T — ik
BT, SURETIRAMRMEN T, PR A
AT (GA) IRR, AR X &
BTG TR ATATH) 7o Stock 25 A3 A K4
5 i A A ARG 2 o M BB T T ERgR, R
T AE XA A BRI M Brun &8 AK 1 ARG A 1
RAE S R B I DR Aty FE) % B L A PR AT T
Tt e Kodaira 8 NBHT T —TUHSE, BIEIHAEIER
SUE O R TR (5 45 2 A SR 7 G A 2 R Y
AIEEME S R, TERR LB B AR IR OS5 7 T
H—HHEEINEF (¢« >08) " f£H TN ET
R ATMAEE AT R T, PR AREI, 1F
FRrFUE B 71, (E#E USG B4 Fl M HURg USG i
B R AFAE SOV B —SehE Y XTSRS 51 44
FHUHT TEAE A, G50 R E RS I S 2
el ST H ) GRERILEGE. RN TRiiiE. F
K LUK O R W A S AR S5 A B A7 AR o SRTTT, S RT R A
G A ARS8 22 I Bl 5 T A PRI [R] A Y R
28 FIL, A5 BEREEEE MR i E
PR

MRS T

WroE 1t

AT 2022 4F 6 H F 2022 4F 12 H TR
IR Ak 77 22l BEVLE B AR S H & sk
= BEdb AT 2 A A HLR it 8 R ok s . HERR
T S 2N S SE KA GRE 2L, BHE
M T~ BRI BRBTRRE. EERSE, st
TR B 2210 AE R EHEACE R 0.05, T
4 80% LANMAS—EREZ A 0.5 BIEHL T, I Cohen’s
kappa 84 0.90 Jir 5 B B FE A &2 731 B 0.5 1Y
AN BRI RN AE IR AME R REA Bk 2 e e BRI,

25



EFRIfERITFEZ<E Global Clinical Engineering Journal

XTGPy KB 77 44 3210 B AR i v] LA
BAGE o VNEIRF A A ARG A ) 52 30
NE AR 3 Ay 15 AR 59 Ao X WA 58 3% A % i&
ZES/INT 8 TR, LA G B P A BB AR S T
X HEBRPRHERRRE T LI IR 1 5 D O i AL
TS

AWFENE T <B/RFEFEE T BRI, HA5E
AR . FRATE ARG E by [ E R e T2
B4 (45 45713122021) AONEASTRALME, FEAff
a2 5FH BB RES SR
PAE TS

TEAAF RN R G, RROL R # B RE 52 W GH
FEFAH B R P BT P H I ARG A (e 45 =X
FRELA, B U0 A 2 A FRS 25 BB St 4
s, AT ERRZE, WK ER RS
IFIA] A o (S #E0 USG 3% ( Sunbright P1) 45—
MELEE L (K 3-5 MHz, RF 24 cm) , ZE%F
BRETFHEITEML L W R e R
HAG A BT . 24 (CE [Conformit é
Europ € enne] PIE) LUK J) L i = B8 FAULE S A b
FIRE T o Ok B (45 20 o BB 5 s Bl i {6 FH 1A
% H B Bt I% 45 (Samsung Medison Accuvix A30) i
T X EEINR 2 e A 21.5 95F %8 LED 2R Bt (5
FE IR 1920 X 1080) FIPYAHR S (TR 2-30 JHK) M,

A GRS A% G iR A B B IR T L R 2-6
MHzo X G A5 %A B AR 2 5 B
ARAGHAT L B bR SRTT, XA A5
B AT I SE S UL T 8 7 2 SR A B I e ST
R, Rt E SRt S A2 B, 7EiEis
IR GBS IERERT, DX — A

TEF R AR Hf AT S B2

(i) HBRILEE

(ii.) MR ARSI

(iii.)  ARJLAEYR LB (CRL) « AT
FLIA AR

(iv.) BRJLWTZ (BPD) FIREK (FL) , &

26

VIR
o
GlobalCE

T iR A s B
(v.) WEURRE%L
(vi.) FRfEArE
(vii.) “FKiE

(viii.) HAHL

TEMEHE AR A AR B UG A R A I B S A
FITHENL B, AT IX LR 24 HRE BWRE
FABTLABOCT TR M H R R EARN
CRL #& MR LK TREE F A BE RS . BPD s AT il Ry
BRE R N 2] oo ) i B 1 N A BE S o FL R N i
JUIBCE P B W 5 [ 7 B B A T B iR T =K,
FLREARTEEN T4
VAR IRE) 7N

B, AR AR S HUE S bR
HER A R B B 2 ek, OIS S A
AR FH Cohen [ kappa {E P-Al PR Fhis & 7E 5
SAF T A — Bt WHAREUEAE 0.61 - 0.8 Z ],
FONFARSL ) — B0, TR 0.8 RIEUE (FKAT
RETEM 1.00) FRBEAJLTwEEM 2" 3T
HELEAR ) SR T Bland-Altman FEFIEC XS ¢ 4656, fif
FH SPSS B4 T Microsoft Excel #E1T4 1153 #T- Bland-
Altman B2 —F& i I7, T WoR RNz
[ ) — B R IR iz T, fEE A Eh E
] XA 22, Al I O R SE I E . XA B
FRATNIRE R T —8W AR, A0 W IE SO 2
[ATF) — B R A T sz

N PR R A R ERE, IR SER (1)
HHEFHAXIRE (MAE).

?=1|Xport - Xconvl (1)
n

MAE =

FEX R, Xport 2 FH M #5330 A A5 A 7 b 2
B, Xeonv A& HESE (bRifE) Beas M EL(S AR 2L,
n AR WA .

%65 5381 2024



EFRIGRTFEZE Global Clinical Engineering Journal

+
4

TEIXIRFGEH, WFSERTGR 77 BAFRRAE 18 & 35
B2 2R, FHER R 258 + 427 8. RATEE
KRR 2B G I LECR R IR AL OB iR 3 1
s LAY 2280 CGRBR EARE)
G BRI E AR . B B s BR T
L m A E R SRR A G, R
IR T L AR SR A DL (EARE AR, IRAR
AR B PR BAR, SEEG P
Ze AR N 2R X Jalfi = 40715 7

y o — e

1R T R (el REEEE ()
SR R SR T P T ISLK
(CRL) o

A2 on T AARERCE (AL ©) FIfEHERSE (B D)
TABERTP A SRR T IBIIG ) LSk Bl AR A P 1

%65 5381 2024

R
&

GlobalCE

A3 s TR R (20 R (A)
AT A SEARRGE I A TIEDWT42 (BPD) fif JL K FIAY#

- -

M4 o T AR A (/) FIEE SRR () iR
A SRR iR LB B R T

A s on T bR AR (/) AEIE A () A8
R R

1R T T CRL I A S O 501 1 28 Y
%o SESHEARARERAA M G, ERbRER
FAT LAY 2 B S 2R SR AR
FHIEGRSE, BRILRYSME AR, XN XM
Tl U BRI I T Tl 22 572

4 2 JE7I T FH PR SE 2 30 B 7 S S I
JUSK AT A RS Bk, T8 24 FIE 2C 2
N T IEGEsE EAAR IR, TMiEl 2B A& 2D JROR
T MR R A BRI R R R

27



EFRIGER IFEZE Global Clinical Engineering Journal

HH B S SUPRIC 27 7 2 T A 2638 i, 9
HARCHRE L TR I . TR 3, BN T
HT BPD Ik A AR AR e 01 i J LK A 7 1l P o
AR E B M A BRI, 2 i R
TSR BINRSE2ME, [HPE R
PG T A T R AE L

fEE 4, RoR TR R LR B A
G, o AR AR, A R
IR & 5 o VIR AE A EG, A
P (s AR S T 3R Y, A TR il A i A
Y. EARERAE, EAMEGRT, FEIATEER A
FREIERW TSR, SEMEGHLE NS K.

N URER =R ey e

Kl 6 78 T BPD HES I, Horp i FE i
R B S 1 AR IR A SR B BB AT T 242
eV IE R &, CFITHK R () M 09578
FRLA 098, HEL 1, BWEMMEILTAHFE.

100
o DBZ i
Dggz’g,gﬁae
= 80} ° 5g%a
g o 85 ©
Q g
5 60} sl
[} g
= /
s ;
Q? 10! = o
A i o Data
) —Fit
20 : :
20 40 60 80 100

Conventional BPD (mm)

A 6. B ERZR T M B 15ATHY BPD UL [B] AIAH R
o

N7 EEMM I EGXWAE, H 7 B8 T Bland-
Altman o X TIXLEE, AR 32108 5 R
AT IR RAE IR AL geist & (AL EhRIEE )
PAFHE, FFATAZ Ao X RS A5 1Y
2 1 BPD EAFET MRS . EXW,

28

am
N4
GlobalCE
PG A ERAY (R LAY BPD, T REA AR )L AN
EE TN, Wz AR SOk N BRI, (ks
25 HIHY BPD ~FIME Hh Al AL S i & 3R 15 /Y BPD ~F-3%)
fHR 1.6 mmo ZEIEEIR, 95% A52G4 M (E
PRFFAESERIE R +8 mm Al -5 mm YOI N o {8 @ #E
B BPD AT MAE M 2.24 mmo

P
20 |-
515_
(=]
o
[:=]
3 10_____________ __ +1.sD
= g1
=
E sf
g - Mean
b N N~ - T L1 16
o
o
5 1.96 SD
D )
! 1 1 1 ) . !
20 40 60 80 100 120

Mean of Port_BPD (mm) and Con_BP D (mm)

4] 7. Bland-Altman E %/~ T WAEX BPD Ml (BRI %5
SN AR P EEZ [ R R

P 8 JE N T 5 FH R R A B 1Y PL 2 JR) A A %
P (12=0.9415) o HIXFT GA, AR E SR
95% [ EAEAE +6.2 mm F] -7.2 mm JEEIH, “FHEME

M -05mm (E9) o MiE FL I MAE 4 2.14 mmo
80
A

o
oo o

70 o Bg” %o

o En,rﬂ
g Ho o°
o 0B

Tnpﬁ B
A

= [ A =23
(=] (=] (=}
T

Portable FL (mm)
)

oo
(=}
T

20 J S o Data
Fit

10 - - - <
10 20 30 40 50 60 70 80
Conventional F'L (mm)

8. AU LR 1P B A B9 FL U (B (R A A

%65 5381 2024



EPRIGAR LFEZE Global Clinical Engineering Journal

g 4 R A AR M CRL I 22 R K, 5 52hpll
MZEZ9 £ 17mm (JE 10) - WA 11 s, WEiE
AN CRL T THAIAE R PE R X AR (r©=0.823) -
Ml CRL Y MAE 4 6.5 mmo

20 |-
15|
3y
E 1}
-
|.l-l
5 +1.96 SD
3 e e e e e e SR TIOOD
] 6.2
€
E
r
tl 0
=]
a
5
10h ) ] ] ] { ) ) ]

10 20 30 40 S0 60 70 80 90
Mean of Port_FL (mm)and Con_FL (mm)

9. Bland-Altman E 78 T PLHAS X FL M EEHZ Z 5P
HM AR HAMEZ [R]6 R o

60

Portable CRL (mm)
s g

oo
(=]

o Data
Fit

20 . ‘ -
20 30 40 50 60 70

Conventional CRL (mm)

] 10, TR R 8 S 15 1A Y CRL (B [A] 94
Klko

T GA WEIL R, fE 77 BIEEIRT, 3 BIFELT
PRFE, BMIET 12 8, 15 BIFEREgRP B (12-26 )
59 BIE AR ORI GHEIT 26 FH) | IX UL 2 LS
9 USG 34, [ 12 R 1 1 & 34 3k T

%65 5381 2024

VLR
X
GlobalCE

[ FL Wi [ BIAE R (1°=0.983) o

€ 13 1 Bland-Altman K 2R, 760 {8 #55(
e P A B A, A 959% I (BN SRR (2 1]
4 i 22 ERAE W R LA o 4 GA ) MAE 24 0.93 J&o
BATERFER, EERE T IAE 22 32 R4
WRIA, ARRAR IR TN 8 SRAT AT L S PR A 2/ N i
ERE T IR IR, (RO R 28 I it 25 RAE AT L S
PRAoib k. [RIRE, BEEZPUS BT, e HE e
Wt B Ao A 2 1 9 be 2D o

15

10 |- +1.96 SD
9.2

(rmm)
o
o

e}

- Con_CRL
o
T

Mean
4.2

)

én
T

Port_CRL {mm
.
=]
T
o

-1.96 SD
-17.5
20h . L ‘ L ‘ L . 1 ‘ 1
20 30 40 50 60 70
IMean of Port_CRL (mm) and Con_CRL (mm)

/4 11. Bland-Altman K278 T PIFREAS Y CRL AR Y
B R

w =
[S48 o
)
o\ ™
\a
BRs

w
(=]
T
m,
.

20 +

Portable gestationalage (weeks)

10 - j/,j' . o Data
—Fit

5 10 15 20 25 30 35 40

Conventional gestationalage (weeks)

P 12, BUR P R 7 A A TS Y AR 2 )
REPSE N

29



EFRIfERITFEZ<E Global Clinical Engineering Journal

age (weeks)

tional age - C

Portable_g

Mean of Portable_ age & C

4] 13. Bland-Altman [, A2 1 P> Bo 2258 I (8
A ZE(H-S P I EL AP

age (weeks)

HhZ%

AR AAFE A E A & JAOL BRBATOEE.
FRESE AL E A K . KEBRILE SO (80.5%)
HRAEEFRES (15.6%) AL (3.9%) o £ KL
94.8% HIZBIH, B JLAFAERRS, 3.99% RO B F 0
BiEe, A —FIRshE k. R REEH 76
BIAEHE W IR LHA W TR ROk, 53 5hE A —4
JEILBWNIET: . KTIREMNE, EREZHIBEN T, Ik
FEALTFERTRE (53.2%) , HIKONEEE (29.9%) -
TEHIK BRAERALEE D 7EREY 93.5% HIZE
B, FIKETEE, 3.9% B ZEFHFEKE D 1.3%
FIZRBIRN TR 2 (A R IS R SRR
/(KD o FAKBEEAHEZES (P<0.001) -

FANREL 2 IR IR

S AR N AR B HE R USG a8 HEAT 14,
e 72 1 B G ER , 4 BRI IENR , 1 49 = R G R .
(455 IR A R T A X LB 15 0 N #RREMERRAL I H 116 JL Y
B
72 1 EMA R Kappa (H /RN I8 Z [BA RIF—3
s

S k Sl P1H i

YA 1.0 <0.001 SE4 5
liEE] 1.0 <0.001 SE—E
Lk 1.0 <0.001 e —E

30

R
o

GlobalCE
fasiir & 0.892 <0.001 | M RTF
kR 0.884 <0.001 | —HMEEI

e

BT — MG AR 2 A, e R A e
DR A A S ELORH 7 3 65 4 T A 2% R T R B = 1 2
B W RS R RS T AT R L T
— AR A 45 = I s 5 0 — R &Y SR AR
WA IERE, SRR RIS H0TH . XU M
FRE WP A EN K 2 B BN — B s, X st
SRR IR LRI BOERIG AL, OBRRIRA S I e R
JLAEEE e CGRER. R BERE) « fak
T RafEAr BRI K. SR1fT, EMA CRL J5 1A H
T HERmZE, FOARER LB/ N (ERF)
BEATOE R, B TR E SR & SRR, &
HAERG )L EARIC I s GF e R 2RTT, BEE R LY
B, A SBIRZEB I, s R
A2 TR RN

B AR LA R T2k GA; IEYRF
Wit CRL, BEUR A A0 I 0 4 BPD A1 FL. 76 F 3
IR, 22 EAENE GA A — M ahk, HH
TARFFAIASE T MRS 8 BRI 22, Kt Al
FiZHEVE ™ 6T CRL T, FLIUTEEUR I B 2E AR &
AN, AR PR IR S T REARME M2 44 (14 B 35 45 e B b 3
RN (WE 1) o AT, PIFPE4 CRL
M2 M E2INIELME R, KPR & T o8 (I
i 10) o FE Bland-Altman W A] LA L 2] 515 LK
INFIRR, REGE—EMESR, M5 LG
I 55mm MDA L, 52 H MW Z2 R W~ (I
1) o JXIURFFE A P AT ORI ) R BB AR /D
PRI et CRL Y 0 A 250k i A A 1. R
— T ST T 30 2R I 75 TR PR S Uk A A 1
DURERRIE R b P

AT 100 £ L HEREF AR, A4 TR A I B 2
BSR4 P AR A 2 R T T A AR AT
MULEE, MIEURITEE 7 BITTFAG, AT L@ 799% [

%65 5381 2024



EPRIGAR LFEZE Global Clinical Engineering Journal

BEE T AT 1009% 14 BA M FUAE R H ARG JL I A= 17
RETT. ULAN, CRLMEAEMHPAEZESR A 1mm. 245K,
R 22 BT B R - HER i sk, JF A —
BRI BRI EAE, TTREAE M T 5 — %K HilkE
AT IR

AT 5 A B WG B 15 4 ] B BPD~ FL A GA
(H E AR LA, A MBI T
BIkT 09 (WE 6« 81 12) o FE—TIELN I PEAL
KB, PR A Al R AR T TSR BPD /Y
M, &2 58mm, M4 THI 24 FINIER (I
Bl 7) o fEFETRM 14-15 2K (K2 30 &) EH#HEL
WA EAE R B PR UEE, ME IR ZEEEE I, B4R
AR 2 B 2 /R TR AW A I LK1
HHEG . s E G, A i) s
By, (ARSI, MR RS E
M FECT BPD HUEE IR B RN TR %
B TC WG AL G 7R 1A — R E R M 42 2 Dt 5 3l
FHIEIRG L. FRE, 2408 LK/NE I B sl
gt (WK 3) .

AEAf A A 3 & U L I 350 IA S8 1 il
SARA AR (B 9) o FEMETEREIZY M 30-50mm (6f
FLZEE 2R 19-26 J) BITESLT, W25 R S FRIERL
HZ W ZESAER /N IF HAEMEIR P2 5 IR H45)
.

KEHAEHE A T A 2 R EAE S PR U
W VBRI (L8 13) o #R4H5 Bland-Altman &3 2
N, ZEREEEREKRL 30 BT — RN,
SRIG BTG FF 35 R 2 40 2 R ZE e Ko RN
IR b, XPhZE ST LA SZ 1, R
N GA BT TR, RIS LR, &
BPD F FL SRS HI BB AK. RHE Macgregor %A
PIRFSR B, 2R AR SR 2 A T I0 R 1 A v s
KK £1 e 3T CRL KW, WHPERE £5%] 7 K
Z Ao AEZEJE 12-26 JEBATR], @IS BPD F1 FL It
SEZRE I HERRE 2 BUAE 10-11 KA 10-20 KITTERIA ,
T T 959% BB L 26 B, IXANTEREIY e 28 2-3 J& 7

%65 5381 2024

R
R/
GlobalCE

TEFTE ST, (B AR RE AR TN Z A%
fash. HAELALLBE, XKWz ATl i 8 J& i)
YR X S HOGE AR R (IE 1) - — DI
28 8 R R AR e i as B S B, BAEkE 1
FEME B, BIHRE RS9 PEEREAL, 15987
PATRRI A I Z R B B 2% T2 AL O e S i 75 R 1
EW e, FIHEIRAEAFRIEE N " Kodaira
NPT T — IR SE, WAL TR AR R 2R R
HORELA A A 2 R A T S AR fe 1R
LK RO B R A R S — 2 (¢ >
0.8) [10]o ZRTT, MHATEEEAARIS W HERA I D IR T34
HIWEoE, FTREAR RO ATRI RS AR R R R = . T
VERR RIS TP R 22 Sl B R, IR H A
TR A A BRI B2 A T

fER R &, MARHE IR 7 5 BER 5] A
FEER Pl TENGHBE T B RGBT 74,000 SVRZE A
FRFEIRE S, ATE AR SR WAL E, HIGR
JEERRE, XSRAFFTEHER . A THETE
T EE_E HOTR MR O R BOOR, SEUR A 4 5% 52 bR
AL BRI AR ROV RTE IR (WK 5)

fE—FKIE Z R =G, FRIRERELR AT RESEL
FAGEARA . BB T LR E S, BRI
FAERA AL BRI A Ty T S AR i A 2 IR TR
HAEF R85t (W& 1) .

SRR

B TIX TS R REA A N, R R ) AR
FHREA W Frol 2R, & HaaRw D,
R FRAT IR BEIRZHE IR AN L 8 JRI R Lotk Ak, R
FE IR ABE T, IX BRI 7 A LA 2 A o 22
LI MR . R, FROTIC PP AL R &
ERE NI N o 8 TS R IEXFI I,
TATTEGAT RIS SY, AR HAEA R0
TR R R IE o
LEif

=

AT FE P RO R HE B A IR LB IR D

31



ElPRIfR LFEZE Global Clinical Engineering Journal

Ao DR BRELAT BRI KA R R S U AL
REE. WNTHMAL, REAEHR NG BPD
M) 24-30 FEFI FL 1Y 19-26 FE S Rl S hm e GA B
SETESEUR AR M A B BT 6 R AERRES 11—
FVERIN . 5 BRI LA ERUR, X P (5 15 A vl LA
AT X R A2 WS, GFEMERTE . IIIXF
B o EIE Y BR LT, XL AT LA
WG RNE R T RS, BARST RN R = .
BN T BT 5 2 I SO R AR T A A F (#5184 1)
AEHP Z MGEAERNZES, DAL P FIERES
SRR B A

Flzs o
Ve WA TS TR it v o
e

ity 15 =K A2 PR R AT (1sP) M ASHIE
FeER M B, o

t

*

2% 3K

1. WHO Recommendations on Antenatal Care for
a Positive Pregnancy Experience 2016 [cited
2024 15 March ]. Available from: https://pu-
bmed.ncbi.nlm.nih.gov/28079998/.

2. WHO. Maternal Mortality 2023 [cited 2024
15 March]. Available from: https://www.
who.int/news-room/fact-sheets/detail/
maternal-mortality.

3. Neiger R. Long-term effects of pregnancy
complications on maternal health: a re-
view. ] Clin Med. 2017;6(8):76. https://doi.
org/10.3390%2Fjcm6080076

4. Seffah |D, Adanu RM. Obstetric ultrasonography
in low-income countries. Clin Obstet Gynecol.
2009;52(2):250-5. https://doi.org/10.1097/
grf.0b013e3181a4c2d5

5. Rykkje A, Carlsen |, Nielsen M. Hand-held ul-
trasound devices compared with high-end

32

VIR
o
GlobalCE

ultrasound systems: a systematic review. Di-
agnostics (Basel). 2019; 9 (2):61. https://doi.
org/10.3390/diagnostics9020061

6. Becker DM, Tafoya CA, Becker SL, Kruger GH,
Tafoya M], Becker TK. The use of portable ultra-
sound devices in low-and middle-income coun-
tries: a systematic review of the literature. Tropic
Med Int Health. 2016;21(3):294-311. https://
doi.org/10.1111/tmi.12657

7. van den Heuvel TLA, de Bruijn D, Moens-van
de Moesdijk D, Beverdam A, van Ginneken B,
de Korte CL. Comparison study of low-cost ul-
trasound devices for estimation of gestational
age in resource-limited countries. Ultrasound
Med Biol. 2018;44(11):2250-60. https://doi.
org/10.1016/j.ultrasmedbio.2018.05.023

8. Stock KF, Klein B, Steubl D, Lersch C, Heemann U,
Wagenpfeil S, et al. Comparison of a pocket-size
ultrasound device with a premium ultrasound
machine: diagnostic value and time required in
bedside ultrasound examination. Abdom Imag.
2015;40:2861-6. https://doi.org/10.1007/
s00261-015-0406-z

9. Bruns RF, Menegatti CM, Martins WP, Junior
EA. Applicability of pocket ultrasound during
the first trimester of pregnancy. Medical Ultra-
sonography. 2015;17(3):284-8. https://doi.
org/10.11152/mu.2013.2066.173.rfb

10.Kodaira Y, Pisani L, Boyle S, Olumide S, Orsi
M, Adeniji AO, et al. Reliability of ultrasound
findings acquired with hand-held apparatuses
to inform urgent obstetric diagnosis in a high-
volume resource-limited setting. Internat ] Gy-
necol Obstet. 2021;153(2):280-6. https://doi.
org/10.1002/ijgo.13475

11.Galjaard S, Baeck S, Ameye L, Bourne T, Timmer-
man D, Devlieger R. Use of a pocket-sized ultra-
sound machine (PUM) for routine examinations
in the third trimester of pregnancy. Ultrasound
Obstet Gynecol. 2014;44(1):64-8. https://doi.
org/10.1002/uo0g.13285

%65 5381 2024



EFRIGRTFEZE Global Clinical Engineering Journal

12.Temel G, Erdogan S. Determining the sample
size in agreement studies. Marmara Med ].
2017;30(2):101-112. https://doi.org/10.5472/
marum;j.344822

13.Sunbright SUN P1 2024 [cited 2024 15 March)].
Available from: https://www.sunbright.shop/
Factory-price-SUN-P1-type-C-portable-usb-
probes-ultrasound-for-sale-8317?d=2.11

14.Samsung. Accuvix A30 2024 [cited 2024 15

March]. Available from: https://www.samsung.
com/hk_en/support/model/USS-AV30F4U/WR/

15.Barton B, Peat . Medical statistics: A guide to
SPSS, data analysis and critical appraisal: John
Wiley & Sons; 2014.

16.Watson P, Petrie A. Method agreement analysis: a
review of correct methodology. Theriogenology.
2010;73(9):1167-79. https://doi.org/10.1016/j.
theriogenology.2010.01.003

17.Andersen CA, Holden S, Vela ], Rathleff MS,
Jensen MB. Point-of-care ultrasound in general
practice: a systematic review. Ann Fam Med.
2019;17(1):61-9. https://doi.org/10.1370/
afm.2330

18.Lgkkegaard T, Todsen T, Nayahangan L], Ander-
sen CA, Jensen MB, Konge L. Point-of-care ul-
trasound for general practitioners: a systematic
needs assessment. Scand ] Primary Health Care.
2020;38(1):3-11. https://doi.org/10.1080/0281
3432.2020.1711572

19.Reynolds TA, Amato S, Kulola [, Chen C-J],
Mfinanga J, Sawe HR. Impact of point-of-care

%65 5381 2024

VLR
X
GlobalCE

ultrasound on clinical decision-making at an
urban emergency department in Tanzania.
PloS One. 2018;13(4):e0194774. https://doi.
org/10.1371/journal.pone.0194774

20.Van den Hof MC. No. 359-Obstetric Ultra-
sound Biological Effects and Safety. ] Obstet
Gynaecol Can. 2018:40(5):627-32. https://doi.
org/10.1016/j.jogc.2017.11.023

21.Pedersen JK, Sira C, Trovik ]. Hand-held transab-
dominal ultrasound, after limited training, may
confirm first trimester viable intrauterine preg-
nancy: a prospective cohort study. Scand ] Pri-
mary Health Care. 2021;39(2):123-30. https://
doi.org/10.1080/02813432.2021.1910643

22.MacGregor SN, Sabbagha RE. Assessment of
Gestational Age by Ultrasound. Glob Libr Wom-
en’s Med. 2008. https://doi.org/10.3843/
glowm.10206

23.Abramowicz ], Sheiner E. Ultrasound of the
placenta: a systematic approach. Part I: imag-
ing. Placenta. 2008;29(3):225-40. https://doi.
org/10.1016/j.placenta.2007.12.006

24.Granfors M, Stephansson O, Endler M, Jons-
son M, Sandstrom A, Wikstrom AK. Placental
location and pregnancy outcomes in nullipa-
rous women: A population-based cohort study.
Acta Obstetricia et Gynecologica Scandinavica.
2019;98(8):988-96. https://doi.org/10.1111/
aogs.13578

33



EFRIGER IFEZE Global Clinical Engineering Journal ﬂ‘_,.&,_“

GlobalCE

Weks A 20234E 127 150, Bl H 20244807 H 171, HH #120244E07 H 25 H

PRI STRG S R TR 235 TORAL S AR ARG bt

Hui Ling Chua and Audrey Huong

Department of Electronic Engineering, Universiti Tun Hussein Onn Malaysia, Parit Raja, Johor

RS

TAZL: WO G P 2 5, AE A 1 R R B AR DB A 1 TR APAEAN R A R 2 b AR SCHIAR
™ TAIH AT R 266 (photoacoustic, PA) F G KM 78 A1 HL M 2 A1 AR IR 2 R) B aiE B 1k fig
HIalATvE. Nk, ASCRH T IR IAlexne t BRI M4 . KA L2 A 4% (Long Short-Term Mem-—
ory, LSTM) LR IRAAlexnet-LSTMMAZEHEAT M S5 o it B FL & W& 1 =+ 2 AEW & 2 S5 & sk
5, SRIGVE KPR SRIG A5 E, DR EORAS AR  2E . SR SE BB IR, WORAR AR A IPAME 5 i B 3 ik 4
AN, SAERRE AL, PR SZIG A R 25 S n] B AN . BITR A BB A LR {8 F AR B E e R I e, R
SRR B TR R A 290%, HikJEALexnet A1 LSTM ARAIFK) 80%. 445 FHWR HH & S0 woh i He A 20 i3k AT 1 25
AR, HPERE SR, BRATHIMF AR B 7 78 3R R A i i 2 U R 2 BT 55 52 2%k A P e

P, X AT REIA PR TABATT AT BEAELE BN KSR FERE AL AR A UM 4T 85 1 (carboxyhemoglobin, COHb) 7KF-. X
R STASAF C IR R 3 S0 30 S o BEAT I B mT et — DR E IR 2815 . KRR R AT S KRG ML
W BV S 5#H AEITICS, LA E T B R R R R R TERE .

[ ] IR ETE ; Y67 Wl ; Alexnet; LSTM.

Copyright © 2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY): Creative Com-
mons - Attribu- tion 4.0 International - CC BY 4.0. The use, distribution or reproduction in other forums is permitted, provided the original author(s)
and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

34 %65 H3M8 2024



EPRIGAR LFEZE Global Clinical Engineering Journal

515

WS T SR A o B RS, BT Mg O
Jou s PR [ R LA R At B B A e fm ] TR 5 | I A
Wk, ERPEEA T R IE AR A, Sl IR 1 e AN
M. HL, |AMEBIHLA D, PmEIER
HRE. WM 2 B ERG B AL, BHAG S TR A< d
PR RN AE dsk ; BARHE MBI L, 1E
PEERMAE BLZE, BEMXTHLuE R E. RS
—E8 % (carbon monoxide, COV/E N AT Z o
MPRERGE , JESE A AR AR, CO BRI AT
TRAEER, RLOEER" A4 B M. CO Wit 5 IMLrE
45 6T i ML H (carboxyhemoglobin, COHb)
PSS PNENEREVNES- 2 1A NIIR G =i UE 1P e
RAEEE Silva" AUHRS, M S 500 3 ThRe b
WAAAE R IR R, RN M2 B

AT LU T 58 W ARG 2 ) A% e R B A
AR Rl 5 (Magnetic Resonance Imaging, MRI) [4], Pulse
CO-oximetry5, JGIEHIA o7, SR, T MRI R
B AR E s T A0, HATHZ RIS . 5T
HL AT, FIH CO-oximetery FHIEHER AT
THAEERPERER 78 22 2 B L2 1 R AN A2 53 b 5|
ECHEFEE RS . %7 (Photoacoustic, PA)
JRAREE G T OCIE BRI A HORBR B 2R B R, A
R T AT AR MR BRI B0 S 1 T ok bk sz
BIRTE LRGBS b SR R RE AR 2377 R 4R
R, DT A2 i, TR 07 i ] AR e e A i I3 o
PA fF 5 MG ESFEARRYERLVEMR, 1 PAFSH
I )RR R H G AR BRI . (5 b, BEAE,
Fenl 2B R EE AR, FETRETRTT T R T2 B A
EEEGR . X TGN W 20, A4
FT 5 UG B BREE 7A F2 T o N R RE (Artificial
Intelligence, AI) T PRAEG . TSRS R A & R R
B, TSN B RIS SR L PSR R BB T H . %
AR CHBA TAFEE pA BT, &IEAIREZ
5 ALY FHAER IR, A% Sumit & AP HE TR
PA G EIEEE, (EMREE (U-Net B5i1) (7%

%65 5381 2024

R
Ret/
GlobalCE
HARKE M. Warrier S8 A " IS AL FATR B 2% >0 75 BiAH
ey, FIHZ 615 PA BGOSR R TR A 2025
Mohajerani SN SR T — R R T AL G v ST B
BSGF R IREs , TT LR AR B Jik 3R 0 s 15
SUUNEAARNFEILRERTRERE (FEAREREH) o
JIr R B AL 27 20 J7 125 2 1 AR A S i SR 3 21 %S s
SHREE Z AR WS o Liakat A I
Sei S5 N VT T RN TAE; wiE TR T —RER A
RN KRG s, /N 3 B BRI 2
TOF B2 JER B 6 P N - ok A R R R, T e
FEAEA T IMIEAE AR PA {55 K10 & Mgl
FE,

PEAVEE R RN, H T A A B R 2 >
PA FLARA WA I K 52 1 2 [A) ) A A PR AR
I 5 . AT BRI PA JTIEFFE A LR
ANIFR 27 S BB AE AR RS (R R AT AR 2H
AR S FETE I ZEIRES) 2 iItERE. PrE It ALY
TE—BWUREICA BN LT, B4 64 2 Windows
10 &4, Intel” Xeon ™ i7-1700M CPU @3.20 GHz. fIf
AU E MATLAB (2022b) " 58 . Fr A BE4EL 14
i Fl MATLAB (2022b) 5EJio

RS
{37 ) AT TS RS Bk

(Universiti Tun Hussein Onn Malaysia) #h77 #ff 53 16 2
AL (RMC.100-9/139,4) o

2.1 Y67 (Photoacoustic, PA) Fuill 258
LRSI E R A E M E L (W) frs. B
RAREEFEWA smm B 2E W EE L ZRE (B
5 5LED-UL-W) , gyt (#5: FKB-
VIS-10, Thorlabs) HEATUENE, Az Lot 7510
450nm-~ 500nm-~ 550nm-~ 600nm Fl 650nm HFLF AR o
PR IX LA R RN EATRL S T A e 5 B IMAT 2R
(RPAE A LT AR AT EE ) BRSO 1 . il
H B E AR A 15 MHz 154 (Radiofrequency, RF)
IR s a4 W A0 A 6 H 8 (Acousto Optic Modulator,

35



EFRIGER IFEZE Global Clinical Engineering Journal

AOM) SEELXT B AR KA BB Sl AOM A
T WA 45 5 AR WA IRt 52 o (56 BB A i A0 1Y
(EPOCH 650, BRI, HA) il B = A4 /)
B SRHINE T IR BA BEBURE (054
MHz) WA B IS A e bR s i o 1 (JISHD)
JEOR T LR R N RS PRIE . ER R, LRk
Sk R R, S ERAE AR A N . (55 H
EPOCH 650 #R1 {7 A B 2R 4T -

Modulated wave

Color

EPOCH 650

er
sopply LED

_ - Selected skin site

_____ Light illumination

Ultrasonic gel

----- Transducer

1. PA REIIERFHE (EJ7) FIRIAE€ LED
FEM ] ) R S s R B CROT) o

22 WSS R ANTT 5

=LA EENME (19 BB 18 B, F
TR 21-30 # 2 [H]) %S5 T XU, Hi, 32
AR, 5 N AR, HR A R A W 2 T AF.
i3 R o7y el s a3 el ] R B | A
AR H T W SIC LT RS T %
(RMC.100-9/139,4) o {ERHATHFFRZHT, X2 5%
WA BRIMER, JERbaA LT, g
BN IE B AR, Mif14E 7 HERE .
SEIGAE i SR Sk I B ZE W R E  T iE AT, LM
FA R AR ZS o

HOEHH TR B SR, LSS E A AU E

36

VIR
o
GlobalCE

) RO B AR R, el K E IR EN
450nmo BEBFORIFAE 1 K, AT MOETRAL % E N
45" WE 1 CFJ7) Fime fEBCE NS AT,
MIFE— B FREBAIIETE T HAME S o RN A ZESLa
B EMH (B5 CK-110) BESS5HNA LR, Rl
i 140mmHg P97, $Fsk 30 B LA &GN, 285
AR B RE T o 4 MR 55 28I
Wrimym, SE DL HLSUE THUmRES . Xk
I RS MR B TR, (R8E T D REME A ER
AR o JX 2 7 A SRR T B M S BRI A8 98 55 1Y)
PR IARR T TR RN AR (VR A R
H) MR FIRRGALATIN E R, HicsrIsEE
FERAE B microSD f7M R H, LA 5 22 5 e Ab FRRN
T

2.3 (55 FAL BEFN A AR Ab B

R T4 PAME T A — 4k I ] JF A, B
EPOCH 650 4% AR RIGE S hRE. R, &
TR T —FESWETTE, EORAFAE microSD K b
(147 P A 8 PR P ol i 5 35 T ISP (AT IR A 22 ) 2 (B
LSTM) i H 4 1) et 3 7 sl PR A oo 3 a3l 1)
% B S e ) R SEIRRY , TRz G, e
M55 AZR B R a5 b BB im2bw R
B B G o B, SRE N ER AT RIS HR
B4 B o BRI PA (S5 X A R/INA 1< 494 (RII
X', X EESWIEA RIS N Z T
(93 2T o

TEMFH LSTM WIZEHEI TS SEA e, G PA
HFERERES AL R, K, FRA168H T
(B o T thmoment PRECHRGX L Ffo¥
FEEHE (MEn=2) « WE (n=3) FIEE (n=4)
VEAHAR RS T A A FFE . KR 2105 pA &
GRIAE N, A% 40/20/40% L BIRERLA Ml 254E 56
IEERIMGREE, %2 20710720 5K 4 T 6 FUSAS
60/30/60 /™15 5 F T LSTM WA 4% AR MR M8 41 1 %0 3 48
T IR 46/28/26 % HILLBIR 53, 1531 160/100/90 5K A
480/300/270 M5, 2RI H TGRSR LST™M W45,

%65 5381 2024



EFRIGR TFEZE Global Clinical Engineering Journal

2.4 TR JE2E 3 N 2 RIS )1 25

ARG FFIZRAY AlexNets LSTM FIR A5 |
FFETMER PA (S S X IGPR o 7 T4 25
AlexNet AR G BALGE A (RGB) EEIENTA,
e 2.3 THMN—4E PA F5 1B H AN HIE LST™
BTN o FEES 2.4.1 A 2.4.2 7 ot ix BB R A 18 24
TG AT THA £E55 2.4.3 9, it S48
SEOR BRI LT YT T R

2.4.1 BB

AT 5 A G B R L FE TIN5 1Y Alexnet
R A CNN-LSTM B8 & 2 F1 3 fl 7R X L4t
I N BN 494 X 329 X 3, 5 RGICH IR
PA B RT3

£ AlexNet H', W 2% 1 8 g — > &1 (fully
connected,FC) #HEMCAM LT, H “07 MFKIE
W, 17 AEREHE (ERE) K. £E 2, &
N FCEBZEME T —1MEFFEN 050 MIEFE, LA
WM G . R, & 3 Fi7s, AlexNet-LSTM
T AR PA [ R 2 BUAS (R RTINS [A)REAE . 4t
H— L ER R BN MR AR g DI S 222 1
AT IH— A EE . Z 8RR B2 (B AlexNet)
R NE G ) S GO I PSP iben
— MRV E, RHE B — AR . T AR R
HINE] LSTM Mg, DAFREUN [ RFE.  JX > I [ 3d
JAMIZE H1 500 DBRFEUZAERE, 8 TSI W 1A [R5 AE
X EIERS] FC EHEFFRN 02 MEAFFE, LAUGE
FBERIAZRE ST« FC 2% tHAE A S Softmax BREL,
AT B

conv c!v.\
111111
pad
2

. v MAX
= MAX
POOL Y ‘;°°j‘-
Seide =, 3x3, | S 2
56 kernels stde o2 256 kurnals _—"-
— — — —p.
3 $XS5x86  2T2Tx96 7x2Tx2E A3x13xA6 OOV
3 coNv oo sad= 1,
) 384

M

pded,

2 yer Ix3, anals:
9 | o] 323, =,
o FC FC S FC ride = i 258 kenals 384 kecnals
o — — 0 —[0] — b — L
1 S : ] i 6x6x256 13%13%256 13%13%384  13%13%384
2 1096

I 2. Alexnet BRI A ZE44 o

%65 5381 2024

VLR
X
GlobalCE

conv

conv wax
wax
i oot ses oL
. - Sude =, 3u3, ‘:ﬂ-. .
e e 36 e g
— — — —
i
]
d S5 3506 2Tx2TxP6 2T 272356 13 %13 %256 N\:
bl Hidden it ol o cony st

il connected 3
PR VT I e comn e
Hutlaper 3
Softmax .‘ . 24 ?ﬂ| gad=1. ,.i.-j:_
0 — [ ®-0-0 FC wide =2 _gfff 256 vemes 384 barels
~ (O~ 909 i — — phisiy -—
® ki e-o-0 Sieisa y e
- T — 26 13x13256 WBrIBXEBA NFx 13384
®-9-0 namalization layer
Classification 2| % .
auput Drepon T

4] 3. Alexnet-LSTM IR &R g 2544

2.4.2 FE T IS (] P9 1R B A 22 A 264

H T LSTM RSB A 3 5 37 KU A i e A0
12, PIIHLIEREE T B RS I M4 LSTM SR 5T AT 55 o
HIEFE—MA R, % 2.2 RS 2 1 Ry
TEE NG S, SRE R H 155 B Z 4 7 51
PRI FEA B (AR . Bkl )2 5 T 2 754 FC 2,
EAT RGN 40 J/NE] 30« 20+ 10~ 5+ 3 F 20
AR AR TT 2R B E FC B/, (EARGER
FH T 3B B R LA i 454 e 4 FoRe BR T
E—2, B4 FC BEHAMA T —MEFEN 0.1
MEFZ, UBTIEEEA . &2 FC 215 H
BERIER] Softmax 73K, BHET AW (o
IEFA OREAM) o

Fully Connected Layer
Input Hidden layer

- aoe
»

+
9-9-@ . s
000 >
.
: Chassification
,. _.“.. JO'E Rl o Output
o 30 20 | 0 s 3 2

LSTM Dropout layer

rre

P 4. LSTM FY F B8 44

2.4.3 SRR 25

AT FEAE ] ADAM AL 25 % B 2-4 1 23 2 A5
BT T NS, AR DA S0 e i i
MEFR, M 1 PHMEIEESHCEF AR,

37



EFRIfERITFEZ<E Global Clinical Engineering Journal

7 1 EZHIE B AR A (.

ZH el VEH BAALER | mfEZH
LR ORBR

Epoch | Alexnet 1 | 100 10 50
LSTM 1 | 4000 100 500
Hybrid 1 | 100 10 50
MiniBatch|  pjexnet 2 | 128 |ZhWheren 46
LSTM 2 | 2048 |ZhyReren 3
Hybrid 2 | 128 |Phuherenl 46

lga:lljltlzr}g LsTM iy brid/5 X 10-4) 1 | 5x10-4 | 5x10-4

ASe Mg 1100 1 19058 1e00

P S HOR R A (s FH 25 S A R T 57
EFHREEBESEN, 2 TEEER 1 PAREUER
WHAAE . THERZEAE 19% F 100% Z A1, i
IR [RILE 56 B 154 73 Bh 2 1R . ARBFFARYE ™ 4=
e M ZRMEMR RS (A B s B HET RN
100%) W& T SfEH G XT Alexnet RS,
2T HFEIN R EESEOE {epoch no.~ minibatch size-
learning rate 1 gradient threshold}, 4 {50+ 16~ 0.0005 F/1
0.001} F1 {70~ 16~ 0.0001 1 0.001}, 4353 FH WL AR 4L A
AL AR E R X LSTM B8 ) BB S A0 E N
{500~ 32~ 0.0005 F10.001} H1 {3000+ 256~ 0.0001 F10.001}0

2.5 5o Rl 5 SRS

XIS ] T AL AT R 4 58 R Gy 9326
BEF R A (H 450 2 650 nm) AT FEA T I 2R,
15 HH AR RIMEROE L SRAN, TS R A5 X
RGN E T G TORBURBIANIE 5 B

Wavelength (nm)

450 500 550 600 650
Avgemt | Occhsion | Ateest | Occhmion | Atem | Occhusion | Ateem | Occhaiv | Ateest | Occhuia

- KRNl KR K
Signal 2 | 0998 oon |m 0003 091 oo | o003 0997 ‘ 0958 o002
! —_— : e

Signalindex | Signal3 | 0998 000 |m 0003 0991 00 o003 | 0997 098 0.002
w..u‘ 08 | oo | ooos OSSR J 0591 s 05T 00 osss | oo
Sgais | o002 [WESSENINOBSIN 0003 ‘ 091 | oos | 081 oo o oo

Funalscoce

Fuasion Process

Class ourpat

Signal 1 Atcest

Signal 2 Aterest

palindex | Signal 3 Ateest
Signal 4 At-rest

Signal 5 Aveen

A 5. BE BRI T HIE RS R s & 26

b

VIR
o
GlobalCE

2.6 TEREMT HEAR I

AW SN GRARL A R a5 1 firs 1Y
S MEMZERITAG 1 o IX— TR REFR AR AT B 1 TS,
5L BB R .

yT TP;+ TN;
I=1TP;+ TN;+ FP;j+FN; (1)

Accuracy = m

T 78 B 1 S 8, N R 28 AR & G R
(N=2) o {1F5 1 W5 A EARA I 2, BOE] (true
positive, TPi) & ‘Eo {RIEH] (false positive, FP) 44 1E
RO IR RO R B, R AAUE] (false negative,
FN) 25 R wE SR JORIE RN, B R
Bl (true negative , TN) +&XF1EH PA 155 R EAH TGN o

+
42

ARV, R A BRI e B XU ey TR
X ik e NN PR I P AR 7, DA RIS i AAE 2
GEURE T R Ol B 6 FP R AR T WA R AR I AR
HAEF BRI NELMET, AREEKS pA S
WEfE. RTDAIERR], SWEBHE G, JENOEE
PA 155 75 & BRI I A8 1A 28 2% 18 TR 1 38 AR i (B 40
A o

PIZH (WCMR LRI AE MR A ) 7 A 1 pA R I H
M F . AE 8 BRI P 28500 T T A S 54 5l
TE 450nm F1 550nm AL Ik FEAE, XT3 K 500nms
600nm 1 650nm, ANFISELG 552 [A] 1 25 A0 4 6N
AR .

Nonsmokers

250 Smokers
z 200 == !
i =5 ;
=
£ 150
$ :
2 ] g ' S H
b 3 ) | I 1 i} |4
g 100 i : g : 3 E 2 i 2 &
E
S0

0 . P ' PR I I S . s

450 nm 500 nm 550 nm 600 nm 650 nm
Wavelength (nm)

6. AR MR 32 18 A AN A JR AR A TR 7= A 1Y
PA [l PR I E R (IIRZEBERTR) ©

%65 5381 2024



EPRIGAR LFEZE Global Clinical Engineering Journal

553 FHT S 52 R 2 TR AR 2 1 508 o) B >R P ) A
IR JE 43 2R 25 BB 15 5 A BTS2 428
SRR 7 F1 8 Fl/n e Alexnet FIIR A48 1)1l 2k
AL T 8 B, TS 2.3 TR G548
B FAE LSTM AR I3 o

20 40 4 90.9% o | 17 21 | 34.8% ol 4 5 89.1%
= 44.4% | 44% | 9.1% 433% | 7.8% | 152% 45.6% | 5.6% | 10.9%
9
_5- 1 5 a1 | 89.1% 18 114 | 86.4% 1 4 40 | 90.9%
O= 56% | 45.6% | 10.9% 6.7% | 42.2% | 13.6% 44% | 44.4% | 9.1%
88.9% | 91.1% | 90.0% 86.7% | 84.4% | 85.6% 91.1% | 88.9% | 90.0%
11.1% | 89% | 10.0% 13.3% | 15.6% | 14.4% 8.9% | 11.1% | 10.0%
0 1 0 1 0 1
Target class Target class Target class
(a) (b) ©

% 7. (a) Alexnet, (b) LSTM Fll (¢) IBAHAIAEILT pA &
TS5 X AR 37 1 R PRIRZS I T 0 2R 48
B (ZElo: 1IEW, 11 FH) o

20 10 4 71.4% 0 30 12 71.4% 0 10 2 $3.3%
E 50.0% | 20.0% | 28.6% 50.0% | 20.0% | 28.6% 50.0% | 10.0% | 16.7%
S
E."- 1 0 6 100% 1 0 18 100% 1 0 8 100%
5 0.0% | 30.0% | 0.0% 0.0% | 30.0% | 0.0% 0.0% | 40.0% | 0.0%
100% | 60.0% | 80.0% 100% | 60.0% | 80.0% 100% | 80.0% | 90.0%
0.0% | 40.0% | 20.0% 0.0% | 40.0% | 20.0% 0.0% | 20.0% | 10.0%
0 1 0 1 0 1
Target class Target class Target class

(@ (b) ©
8. (a) Alexnet, (b) LSTM I (¢) IREHIIAERT
PA EUGFAE 5 AT HE LE PRAR S B 700 2 B VE AE R
(EAlo: 1IEH, 10 7H) o

g

PA B, 0B R A B AR AR, BEAE
FAS W G T T AL SR, X
FEARAEAC MG ERSZ 305 T N, e 2 X R
FEMR, MRV TEIIR . ARFRET AT WK
PN PA (ST, PR RN A =3 15 A 32 FE 155
TR MR AR

AWK PA BORBYEEAR R HE ™
A1 PA(F S IR/ NIRRT L2 B 1 AR R R
H S A ML 8 1 1 6RO A2 T 450nm"™ ) 17 A
SAIM LT A A I (B AE 550-560nm ™ o 31X L& I 2T 7R
AR (R B WU R AR L AR AT (R 500+ 600+
650 nm) AL, TEE 6 Il LUWAR BIX — . 1%

%65 5381 2024

VLR
X
GlobalCE

IR, 7E 450 nm KOG M ICR2 &M PA F5
MR, AT 550nm 4G, R ML P ZE45 08 T d ™
As S5 e PR 7 (R BRI, DR A 1% DX Bl 2 2 e A I
FE, XEATEFEWIMECERA ME (N5
L) M. MIRHARTF PA 55 [ B B AR
NHZH A AR5, TR P A WA L6 254 B ~FH4 A %
2SN 9.5% ILZE ML IX A G5 RAHBRAT H o AT
T S B6 R ARAS IR AR 52 108 1 PA (B9t B &
—3ek . WA H) COHb Al A, 1 HX RS
SAAE AR T IXURS: A 5% 1 I 21 26 1 A A Y WO 3 AR
KA, PSSR KB P 4 A AT & A
RAMLEFES. B COHb KR fE 2
MBS E) 7 A 5 0 AR B R, (HIRATARHERR
X253 A AT BE 2 I s R A A7 A2 1Y
B R RERE AL 1% 50T RE 5 BER BUR AR SN HE N 77
SRR AR ST EA I T REVE . AR COHDb X
SEI A 1 E A T AT RE 3 T U2 B I A 1A S s
JERARM EERE, (A RHERRZ A 20 B4
SZ AR 0GP T RE B R A A7 AR 19 B GRS RERE AL
S HAE R RIS TN NS it 5L 56 2 7] B 3R 2 S i s
Rl RE

Bl 7 JEN TR (g RR) Sz st il i A
RIS RE . e B2 HdE LN ZRA I i e 2%
SN A Y A ERE, AT 85.6% 21 90% Z [H],
X B BE T B AR R I A] A LSTM AR 2 ]
MERE—EL, I HEATAERT R AR A 1E 5 RS (]
FE) WIRRERE T T EA A [,
8 SR IE R, 1K SE TR ZE A6 I 52 5 W P AR 0 BAIR
A (RIPAZESATR) IHREA T T RE.

RAER A B ST RUE a2 i m e ()
90%) , HIKAZ Alexnet Fll LSTM HAY | S ZRUERIE A
80%, (HIZZLM) FN FEm (2 20-40%) o X ik LEH;
EORI KM BEE T THE, RIENEE TR0
ZE, WTZZRE GRS H B A
HAZIRE N, XM EREZ N ZENTEES
HRR A IR RN IEH . — DA RERJRR R, WA E
HIFRAEZ — -- BB RERE (L5 28 T REAE B SO N

39



ElPRIfR LFEZE Global Clinical Engineering Journal

AR INEY P LAFE L3 4] 23 S 56 19 TR] st — 22 36 J A4 it
TSRS T3 7= AR B AR L R] LA, TR 6
Hh IR AR ZH £ TS

BT BRI, AHT S AN HE BRI ALY 1E
TR (M EIRE) KA G Al pElE, 22
T i SURAS A 2E 56 MR 2 18] PA (R 5 OB NZE 57
N TR 26 e, BARAN TS OB (R
ML) FTRESEIINEE R AR, (HE 7 s R
MR R B R, BB T i g2 (B
20-400% 2 [A]) HMEEERYIG ", RUTADIHR
PEA—E S

EFFREIH R, A FTCERGZE L,
Blanfb T2 BT R RGC S, I H AR AR A
ISR RN LR BT IXLE AR A RES DTS Y
IHTANGER . R, RAKIXIE 5 E ARG 2 B
AFEHE SRR RN 2 5%, FERHARRMN LR
Ry (B, ERRBUERE R i) RIMAERTIT
SRR (B8 ) FRARZ I MR R AR,
DASE S A e S SR I R o S0 fE I R PSR R GemT
ARG E PA REEH, FFHLN —FEAURE T A,
DAGR JE Jifvsg 07 AR oM I A8 B RERSERS A5, AT
IR 52 AR IR PR A A A A o

l B A
7

AR THRES ST RG PA BORA TG AR
JHFNIR A 32 1205 B MR ETE S e 5 R BoR, AR
FEH ARG Alexnet-LSTM ASARLLE R KHAN R I ZH )74
TEIRAEAL 73207 TH IR I THE S Alexnet F LSTM
TR o TR EOALTIY A A R AR ZH T <2 1007 TR A
BRI RFEIE 20-40% . IX—MERLERITFE Tz 7R
HRHEEZWUE DL IX MR 1 AR M S e ) FEAS
(#5450 MR 8h e Ma B AR 2 U N, T
SRR B R AR AR R A IR A . ARBYBF T TAR L
R EAAFE R R R ARES R 21, LA
2 e I A B 58 45 AR B2 9T R G0 TP I A R0 AN S B
M

40

R
o

GlobalCE
ERGEN
RS RAE SIEAER] 2t 1R SR O 1 o
T

A ZHR T SEHER (MOHE) FERAFFE
F4r (FRGS/1/2020/TKO/UTHM/02/28) %t

275 3CHR

1. Prockop, LD and Chichkova, RI. Carbon mon-
oxide intoxication: an updated review. ] Neu-
rol Sci 2007;262:122-130. doi: 10.1016/j.
jns.2007.06.037.

2. Fagerstrom, KO. Effects of a nicotine-enriched
cigarette on nicotine titration, daily cigarette
consumption, and levels of carbon monoxide,
cotinine, and nicotine. Psychopharmacol (Berl)
1982;77:164-167. doi: 10.1007/BF00431941.

3. Silva H. Tobacco use and periodontal disease—
the role of microvascular dysfunction. Microcirc
Health Disease 2021;10(5): 441. doi: 10.3390/
biology10050441

4. Chen NC, Chang WN, Lui CC, et al. Detection of
gray matter damage using brain MRI and SPECT
in carbon monoxide intoxication: a comparison
study with neuropsychological correlation. Clin
Nuclear Med 2013;38:e53-e59. doi: 10.1097/
RLU.0b013e31827082a7.

5. Ozcan N, Ozcam G, Kosar P, et al. Correlation
of computed tomography, magnetic reso-
nance imaging and clinical outcome in acute
carbon monoxide poisoning. Rev Bras An-
estesiol 2016;66:529-532. doi: 10.1016/j.
bjane.2014.05.006.

6. Parks ] and Worth HG. Carboxyhemoglobin de-
termination by second-derivative spectroscopy.
Clin Chem 1985;31:279-281.

7. Huong AKC, Mahmud WMH, Tay KG, et al. Smok-
ing status classification by optical spectroscopy

%65 5381 2024



EFRIGRTFEZE Global Clinical Engineering Journal

and partial least square regression, ] Physics:
Conference Series 2019;1372:012031. doi:
10.1088/1742-6596/1372/1/012031.

8. Culnan DM, B. Craft-Cffman B, Bitz GH, et
al. Carbon monoxide and cyanide poison-
ing in the burned pregnant patient: an indi-
cation for hyperbaric oxygen therapy. Ann
Plast Surg 2018;80(S106).d0i:10.1097/
SAP.0000000000001351.

9. Sumit A, Suresh T, Garikipat A, et al. Modeling
combined ultrasound and photoacoustic imag-
ing: Simulations aiding device development and
artificial intelligence. Photoacoustics 2021;24.
doi:10.1016/j.pacs.2021.100304.

10.Warrier GS, Amirthalakshmi TM, Nimala K, et al.
Automated recognition of cancer tissues through
deep learning framework from the photoacoustic

specimen. Contrast Media Molecular Imag 2022.
doi: 10.1155/2022 /4356744

11.Mohajerani P, Aguirre ], Omar M, et al. Ma-
chine-learning powered optoacoustic sen-
sor for diabetes progression. Medrxiv. 2021.
doi:10.1101/2021.03.17.21253779

12.Liakat S, Bors KA, Xu L, et al. Noninvasive in vivo
glucose sensing on human subjects using mid-in-
frared light. Blomed Opt Express. 2014;5:2397-
2404. doi: 10.1364/BOE.5.002397.

13.Sei K, Fujita M, Hirasawa T, et al. Measurement of
blood-oxygen saturation using a photoacoustic
technique in the rabbit hypoxemia model. ] Clin
Monitor Comput. 2018;33:269-279. doi: 0.1007/
s10877-018-0166-8.

14.Nguyen DD, Pang JY, Madill C, et al. Effects of
445-nm laser on vessels of chick chorioallantoic
membrane with implications to microlaryngeal
laser surgery. Laryngoscope 2021;131. doi:
10.1002/lary.29354.

15.Friedmann D and Verma KK. Enhanced per-
ception of deoxygenated hemoglobin for the
visualization of lower-extremity reticular
veins. Dermatol Surg 2024;50(2):207-209. doi:
10.1097/DSS.0000000000003974.

%65 5381 2024

VLR
X
GlobalCE

16.Azizah RN, Puspitasari A and Lestari I. Rela-
tionship of carboxyhemoglobin (CoHb) and
hemoglobin (Hb) levels in active smokers in
gresik regency. Internat ] Adv Health Sci Technol
2024;4(1):8-11. doi: 10.35882/ijahst.v4i1.291.

17.Low BH, Lin YD, Huang BW, et al. Impaired mi-
crovascular response to muscle stretching in
chronic smokers with type 2 diabetes. Frontier
Bioengineerin Biotechnol: Section Biomechanics

2020;8. doi: 10.3389/fbioe.2020.00602.

18.Hashimoto H. Impaired Microvascular vasodila-
tor reserve in chronic cigarette smokers: a study
of post-occlusive reactive hyperemia in the hu-
man finger. Japan Circulat ] 1994;58:29-33.

41



