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Blood pressure measurement system based on internet of things and deep learning
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Abstract: A blood pressure measurement system based on internet of things and deep learning is proposed for continuous
data acquisition and blood pressure prediction. The system adopts a hybrid neural network structure for processing the
collected data and accurately predicting blood pressure, and the model consists of ResNetl8, GRU and 3 fully connected
layers. The data of 82 individuals are collected for training and testing. The mean absolute errors and standard deviations
are 2.16 mmHg and 3.09 mmHg for diastolic blood pressure, 3.15 mmHg and 5.14 mmHg for systolic blood pressure,
according with AAMI standard and BHS standard.
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Figure 1 General architecture of the proposed system

1.2 gt

T4 2t RIS E A 2 R, SR R
AL A IR R R R R BT H A R . D
ESP8266 i i HLAE A3 6ilits l, ESP8266 & — 3K Ik D)
FE R B R I WI-Fiots i, B 42 AL T TCP/IP sl Ak
FMCU, AT IFEAL /NG AR A A5, RE T A
BRI PERETR SR . AR H F MAX30102, & f2—4>
F LIRS B2 T —1> 660 nm 2156 LED .880 nm
ZIANELED, 7E1Z%% 8 b AL RS M B4R A 8
BT, B P A U A S ie S A1 1B o g B 52 3 —
e B AR, B0 R L AR o3 4 o — e AR |, X
RETT DL R Hb A Ry, 38 0l B 0 T Al . R

R — P e 3@ T PR LCD B, AT DA i 7R 52
B SR A B A BT | AT LUKE 2 s 3430 S A 1
OB R o b R ST P R R b R R LU
FL UL 8 40 78 e A e e L 45 2R 7 HL AR IR S | [R] B 3
BT T HL YR P R I P ke S I H Y ) S R A
o BB AT LIS A F RS2 PR, AT LLRE
FI i b 16 000 £
1.3 BFigit

M EA I AR C/CH++ TR S, FEAUFE
PR RERF LB REF DR A HLE
1 TIC PRSI A% 82 1 A7 308 TR 17T 4 B 4 5 4 -
TIC R FH A BB TIC, RIVfE FH 40 2 2 P B 480 TIC st



11

— 1385 -

E2 FEAMmEMNEMN

Figure 2 Finger blood pressure meter

PEATIAR 27 R N R0 , s i F4a il . oLk
i TR 0 9 & MQTT Bhisl, MQTT thidl & & N
Py I Tt i T ) B S8 A5 PR, B A R i g T
PR AT R RN 2 A AR o AR O Y B 28 0
A FRE 23 it MQTT WM& 2 8 = B 55 4% o %5
ST 5 22 BT RS R AR TE = v B P2, == i
b FBCHE JE VTR0 I 2 SR A 2 2 [l i e Sk
TR o Sn TR P D RE 2K SR A 21 1 ke 8 e A

FENE BRUE

\BEEIRER

200
178
157
135

92
7

hRyES te
AnENES MERRGHR
IR
DBP 85 i
SBP n
Hr BS
2024/01/25 10:51:52
2024/01/28 10:51:52
HifEEEE i s
=ik SEREEIREE P -

2 Vit TR B4 I (L s 25 P, SR R B 11
fE UM, 83 #f R LCD B 5l 15, B 2 R A5 B
RIEFIFFFAAT BN . BERE R EE N 44 XK,
W 2 BrR , 22 B0 Sk 7w f0 S S i A D D%,
R A S R SR SIS P 22T R4 s Y
SR B A I 22 R B I AT R A R )
10 VR 2 A A B0

BHEMR S A ER 2B D LRG58
PC i MAL S om Al ,  CHAEF S o YT R4
Ja e AT 5 % R B L B B T R R RT o #)
A€ R S BT NV BT e = S < U S (=0 S (A Brivt £ o
A b FSF TR A 7 4 A 1) B P (R B A i) . Y A
WG B2 R AR A B IR 55 2%, I35 2%
(1) v G B Y B2 W B 4R A a2 B T A 0 AH O 15
B IR A T B0 0 25 S R B B R S5 A A
W B A i) 45 R 5 2x et Ab R 25 R WoR ok O
et A 225 R HEFRE X BB R k. )
B A AN & 3a TR , PC S an 1 3b 7 o

w BN

R
DBP [5
“ISBP ||

NSRS it &

‘ Hr 05

a: B ENin B REAR S5 IR 1

b: PC i & 8E AR 553X

B3 BREARSER M

Figure 3 Intelligent service software
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Figure 4 Abnormal signal segments
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Figure 5 Data processing flowchart
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Figure 10 Continuous signals received in the cloud
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