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The method of pulmonary static pressure value prediction
based on PSO_GRNN network
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2.Faculty of Health Sciences, Junshin Gakuen University, Fukuoka 8150000, Japan)

Abstract: It needs to control ventilator parameters according to individual differences of patient in the auxiliary treatment of mechanical
ventilation. In this study, the mechanical model of a respiration system based on general regression neural network ( GRNN) are analyzed.
To identify parameters of the respiratory system model, a fusion method based on PSO_GRNN, numerical integration and recursive least
square is proposed. The static lung pressure value of single-cycle respiratory samples is calculated by direct calculation and the second
order polynomial is used to fit the volume error. The mean absolute error of static data points for ten inhalation cycles is 0. 169 3 mL, and
the mean absolute error of static data points for ten expiratory cycles is 0.372 8 mL. PSO_GRNN is used to predict the static lung
pressure of the multi-cycle respiratory sample set. For the ten sample sets of respiratory cycle, the average error of the training set is
0.009 1 and the average error of the test set is 0. 406 5. Simulation results show that PSO_GRNN is better than PSO_BP in terms of
convergence rate, average error and computation speed. The proposed method can provide an effective reference basis for doctors to set
ventilator parameters during the mechanical ventilation treatment.
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Table 1 The least square estimation error value of ten

periodic samples

JE139] WSREA J MRS S
1 0.004 0 0.004 4
2 0.003 9 0.004 2
3 0.003 9 0.004 3
4 0.003 9 0.004 1
5 0.003 6 0.004 3
6 0.003 4 0.004 3
7 0.003 6 0.004 4
8 0.003 8 0.003 9
9 0.003 7 0.003 8
10 0.004 1 0.004 0
FHR 2 0.003 8 0.004 2

P 8 A 0 50t R AR I A ISR BT B
WERERAS T P (¢) MSEIAE . 10 A A I A e /s —3fe i
TR E ML 1 PR,

MIE 4 RS T LI A b ki P(e) i
L Il S R ) BLSAE LS AT, T AR =B A
WS A RS AR IR RS2 AR, [ 4.5 M0 L SE 86 2
RRIREFIS P,(1) (AR R 2 & A4, wENE
TR
3.3 EEITELZNBHSEENGRIREST

ST E T, LA 4 S REAR Y P(¢) (B K1)
PEATECIE P0G R R 25 0 A, R T RO A A B L
116 4~ 58 st £, & kAT & P4 H 5
K, HHERRTEREAS . SR 20 BOBE S 2 5 10 LT
LPE ., DA 4 din 8 ANERSEWRE P, E L, 5390
BEFE 6 4> P (1) ST LA, AR 4 S A N
i), A ST P, =0.74,V =3.6, 1£ 116 MRSAEARR
Py(1) (EFPHEHREE 25 ~ 30 VB SUIEATILA X 6 AN
{9 (1) 14> 3 [0.624 20, 0.672 17, 0.719 42,
0.765 19,0. 808 67,0.849 80, V A 4> 5 K [ 3.212 4,
3.4127,3.610 0,3.801 1,3.982 7,4. 154 4] ,

KR 2mX T M& PG BV =a, + a,P, +
a,P} ARNIX 6 B RIS 20 V= 0.605 9 +
4.175 8P, - 0.000 2P; , 24P, =0.74 i} , &5 AV =
3.6959, 5 A LUV EEIMEZ B2 R 0.095 9,

Hodr 1A AR 1 ISR I S O e A
A FNEEE SR MINEE 2 F12 3 Fis, T 10 4

IR RS EAR AV EFIEXHER 22 0.169 3 L,
10 AR 0 0 7 A5 Al e VfELF 2 4 o R 22 O
0.372 8 mL,

R2 BEHSHELREELSR

Table 2 Summary of inspiratory static point error values

- POSEIME VSN VA V AR
/kPa /mL /mlL # X5/ mL

1 1.10 5.0 5.084 2 0.084 2

2 0.42 2.5 2.425 4 0.074 6

3 1.22 5.8 5.550 7 0.249 3

4 0. 42 2.3 2.425 4 0.125 4

5 0. 90 4.5 4.364 1 0.1359

6 1.28 6.0 5.771 8 0.228 2

7 0. 87 4.6 4.238 8 0.361 2

8 0.74 3.6 3.695 9 0.0959

R3 HSHSHEAREELER

Table 3 Summary of expiratory static point error values

. POSEIME vz VLA VIlAiR:
Bt o
/emH, 0 /mL /mL Y56 {E/mL
1 1.15 5.8 5.165 1 0.634 9
2 0.71 4.0 3.7816 0.218 4
3 0.95 4.6 4.593 6 0. 006 4
4 0.29 0.6 1.358 6 0.758 6
5 0.57 3.2 3.191 4 0. 008 6
6 1.05 5.2 4.887 8 0.3122
7 0. 47 1.9 2.6759 0.7759
8 0.93 4.8 4.5327 0.267 3

3.4 PSO_GRNN W&l 2%

PSO_GRNN i& H T2 A W KA AR | DL ik B 22
JLIF R FEAEE R ], BT 9 AN JELIUI B 144 41ECEAE R I 25
B, P, (1) V(1) F(t) IH—fLFEHR PSO_GRNN R4
BB, P(1) H—1bJ51EH PSO_GRNN % 4% 1t i i
AR 45, 55 10 A TR AY 16 20 5080 18 R 46
WE PSO BEIE R 30, SEARIRECH 20, KL 1
JEIXEI[ 0, 1] Fki PO E X[ -5, 5], cl.c2 BUE N
1. 494 45  ZhAS A F 1) e K AE AR/ IME 53 518 0. 9 Fi
0.4, Y177 1% 22 MSE V& 3& )W B pR . Il 2R 4 PSO _
GRNN B3k:3E N BE 2R an & 6 iz, PSO FALLE RN o =
0.1, ¥ o = 0.1 IR{HZ% GRNN R4, i 4 25 R an w7
7R A T -5 BCSE (R A 3515 25 4 0. 040 7 kPa,
YIGREE T LS AN 8 Fiom , Il 2k 46 W 5 B 92 (E AY
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