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Design of in-ear blood oxygen saturation monitoring system based on internet of things
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Abstract: When dealing with public health emergencies, telemedicine can optimize the allocation of medical resources of
primary healthcare institutions quickly. Therefore, a blood oxygen saturation monitoring system based on cellular internet of
things is designed in the study. Compared with the traditional medical blood oxygen saturation monitors, the system is
wearable, low-cost and easy-to-operate, and it is more suitable for the scenario of rapid detection at the primary healthcare
institutions or user monitoring at home. The in-ear earphone model makes the detection module innovatively. Both blood
oxygen saturation and body temperature can be obtained simultaneously, and the monitoring data are transmitted to the
database through narrow band internet of things. The accumulated data provides effective support for personalized diagnosis
and treatment.
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Figure 1 Framework diagram of system function implementation

1.2 MY

121 MR EEE I SR R 2 AR I I A 24
IR EEEANRG RARE LI S SRt U a1 B 0 S|
A7 A4 I A3 AT E A 2 D0 32k R TSR 1 B0 ik bk A
I L . b I VA AR R LR -
A %2 1 (Beer-Lambert Law ) il H A [6] %85 L4145
FEAZT M 38 X5 ' A8 W AT A7 O, , (1] 42245 380 a4 T R B
Ko BEREAR (A oA DA RSB, A20tt
20 40 ARAREE — B oS 1 3 i S| SO A DK Bl
5 BRI AR, 45 Je 0 B e XA n] ZE iR 8
14 10 A8 ASOAH 2k e BF o ke, AT R 22 3 T i
S A AT oK o AN, SR RS B AR REES R
T A K D) ot AR R I AL, A G W 4 2 B9
BERLEG AT 1ZNH .

A B 660 nm £ 5% (R) F1 940 nm £L515k
(IR) X5 LED I & SpO,. &l 2 T 718 42 43 37 TC 1444 B
P49 4 E0 TN i 4 A e i EAE 0 ], 2 A
BATT WA LED SR 35 i % 550 M 75 1 B3 P B L AR
BOCT YOI bR s % 58 B AME (Fe Bl A7 a8 55 ) A1y
B aE AL . B BB A LUR— M E Aot R
4t , ANGEL G4 48 i Beer-Lambert Law, [R 1R 22 1fiL
Wb RAeEfE A G AEA G MM & A, a0t
LED . £1. 4} LED % — 5& B} 7 28 85 & 6 it , A [R] A
2 I 2T 28 1 6 3 PR RO K O S R I W R AT B I 2
o PFHEEICE A RO S A T 0 S T 43 i 53 )
iR Lynop Direacy s JER Rl R | Liooys Irpeyo KA
Beer-Lambert Law #f 5, ZL G583 38 I LI Hb S5 209k
R4 28 it EL U b B AR X AR ARAE , 5 SpO, 2 2 ¢
F ATA I AR AR TR A

IR(AC)/IR(DC)

Sp0,=4-B-——F——— (1)
’ IIR(AC)/IIR(DC)



- 62 - i B B R 411
ML TR 3EHAME
Ambient Cancellation Interactive Peripherals
A
A Rtk
v Antenna
e o 5
IR+Visible R . =
=N @]
A
* ) : +GND OZ% g §
HNEE g = 5=
External Auditory Meatus & 7= E=
o) E T S E
ax | sk % i E%
Visible R IR 5y =&
o )
A_'_A 5 g
LED %)t } i
LED Drivers
LR AT py—
Power Adapter i
/Litmum Battery Stabilizing Module
B2 MmERNERRERERE
Figure 2 Block diagram of blood oxygen saturation monitoring module
A¢AB ZEELE R, TEL KR ER 1.3 HEEER
o — M K HER A B A=110, B=25 5 ARl BC28 NB-loT Jo4k i {F i B e — k48 = Kz &

hfh,ﬁ*ﬁi‘ﬁj%%ﬁﬁﬁ%ﬂ%tﬂﬁﬁtE’J%ﬁ,{5!'
ORI A SpO,1H .

1.2.2 MEAETT Mo e ar il = i A
WA BB . FF/NRGE MRIIFE (BRI 7 S n] 25
BRI TR, B0 T ADIA B EES 748 MAX86161 £E
G AR A U A SR g RS R i 228 T T~ R CT 7117
B IR AL A, T AR B s 1] P B 4t g 2 4 A A1
JECAS VA I AR AR TR AR A I 1 A A %
A AR 55 Ik Do S TR R ) s A EE LN,
ol SRR R 32 5 i ARSI B AR/ e A A X A
SERMTH . ARG LIS SR T e
RAE , PRLER F T B AR 25 45k 55 mAR A 7e =
LA 7 i ECRG IS AR, DAPRIE LA o 1R 3 R4k
DRR g, SECAGE U 48— L A0 Sy R 2

CT7107 K- R AL T BC28 %Eﬂé P48 37 THAS B

NZ !F“" g \\>
\ \ PR

%mmg

MAX86160 Ifil itk MSP430 4t Hi

SER(Ed A/ ‘

(513 8K M i S A S AE
Figure 3 Sample diagram of blood oxygen saturation monitor

based on internet of things
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Figure 4 Data flow of the system
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