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Intelligent cardiopulmonary resuscitation machine
based on adaptive impedance control
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Department of the Second Department, The First Hospital of Jilin University, Changchun 130031, China)

Abstract: In order to solve the problem that the existing cardiopulmonary resuscitation ( CPR ) machines could not be adaptively adjusted
according to the various situations of patients, an intelligent CPR machine based on the impedance control was designed. Firstly, the
transmission scheme and structure of the CPR machine were introduced. The planned process of closed cardiac massage by using the force
compliance of impedance control was introduced. The proposed machine could adjust the pressing movement according to the current situation
of the patient. Then, the pumping effect and potential fracture risk of each closed cardiac massage were monitored. Based on the pumping
effect and fracture risk, a fuzzy controller was designed. The fuzzy control was used for the adjustment of impedance parameters, and the
trajectory of the pressing process was generated by the impedance controller. Finally, semi-physical experiments were carried out using the
medical human body model and the mathematical model built by the computer. The compression effects of intelligent cardiopulmonary
resuscitation machine and traditional cardiopulmonary resuscitation machine were compared. The experimental results show that the
compression depth of the intelligent CPR machine reaches 5 ¢cm to 7 cm. Comparing with the traditional CPR machine, the intelligent CPR
machine increases the PETCO2 by 4. 58 mmHg;on the premise of restoring the patient’s ability to breathe spontaneously, the proposed CPR
machine can reduce the harm of closed cardiac massage to the patient and ensure safety.
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2.30 16.175 14.627 53.67 50.05 167.87 160.03
2.40 15.611 14.631 52.99 50.15 169.95 166.99
2.50 14.701 14.612 50.30  50.09 174.48 174.42

B KRAEHA 1 ~2. 1 180, BH IR RAAR, T34 B R
JE YR 63 mm ~65 mm 2], TALE  TARAER 4 P 2L

ANIE) S 56 B 50 B 2 Rk B RS AR, TR S
7R o
£S5 TRELWREMESHY k, HiRSHE

R AGEL 2.11 2.15 2.17
k, RAASME 1. 200 2.475 6.705
TRAEER 2.21 2.23 2.25
k, Fa Sl 7. 980 10. 725 12. 555
TRABEL 2.30 2.40 2.50
k, FAASMH 16.260 17.564 22.830
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i 1 Benefit B)7KF-, {2 0 AR B AR N IO 8, A
T IR B PR RE

T P s A% B 1] 5 Y, 32 s WA A1 2 [
A 5 B I 1 128 A B e s %) XU Jin oK, 2 Bt 42
ALK B 0% R REZR 45 7% 1 Benefit 11 Risk %40, 1
Wi/ N TR L 5

A SR )5 P AR Y i R R = B
B BIVERT , 2 BH BT ALK 14 i S04 e A 22— R
Ml 1 T RS 22 B, RE AR5 — R 3% R TR BE SR 4 -5 L
HAE B A BB 2R 5

I H, W iz sh i HuB R A IR nl LLZE &
1Rk e I S Y e SER ML e g
BN e KA R BE , A 1 e T TR JBE SR SR R K Y
RS s 76 Hazs sl i AR , 4 Fs A T B2 B R I i - 5
FIRER, o 3 T AT R B Ak 887 A Mk ) o T
) B P 557 TR B NP i/ T RS R it
— 2N TR i A
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SRR T AT I Ah e R 0 B, it 1 — 3K
AT N1 N1 7T R N & B VA R A Y K= R 7
BRI AR 2 ), AR B 5 35 7 PETCO2 s 76 8 Hr KL
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(1) ZEMERE J5 18 , 120 W 52 93 HLRE 8 $UA 7000 % Ry
100 times/min, ZRJE A 5 cm ~6.5 cm KR SMEE ;

(2) T R BB R B A Ak, O LR T
RGP0 F G, TR R IR BE R RS TR 2 41 5

(3) L TAL Gedle R, %0 il 52 TR AL BB 7E FR
F i BRI, g — 2D AR R B, PR TR IR A
FHEIRMIRE T IO 45 kA, 5 & v] % PETCO2
12Tt 4. 58 mmHg,,

FEFE TR TAE 20 Ak 2L 0 il 2 73 LY
SERIHEATAL , OF EUR R 5 0 3 0 SR AR AR O i 2 L
(RSP T BT /DN B A o 1) 42 T 8 5 L
AR AR A X 52 DR MLk AT S 45

A5 A%
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