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A constant pressure algorithm of air source pipeline for pneumoperitoneum system
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Abstract; In the process of abdominal surgery, the constant pressure operating unit needs to adjust abdominal pressure frequently.
When multiple operations are performed at the same time, the pressure supply of the abdominal constant pressure system may be
insufficient, reducing the stability of the abdominal constant pressure system. In order to solve this problem, this paper analyzes the
inflation and deflation models of the constant pressure system of the abdominal cavity and the adjustment process in the case of
multiple operating units, and proposes a constant pressure algorithm for air source pipeline to improve the stability of the constant
pressure system of the abdominal cavity. Experiments show that this algorithm can better maintain the constant pressure in the air
supply pipeline than Proportional differential integral control( PID) algorithm when working in multiple surgical units.

Key words: laparoscopic surgery; constant pressure algorithm; PID; inflation model; Raspberry Pi

G, REAE BEXTAN [RDR IR S TR AR | AR A
FARNG OB TN . IRIMTEZ 5 T AR
PEATIN T3 A7 A — S R,

0 51
1981 4F, e [E BEAE Mouret P.5ERL T 5 45—

BIE A 1 EAE 1991 4E52 5 T [ PN — )
MBI bR TR . B F AR LTI
FARMBIG T /N, AR IR T R R ik, —&
T8 (CO, ) J2: i s 4 T AR i T B0 S, 1 T 16
N W PR TR 8 i ) B AT, AR e e v
FAE HLE N /Y CO, 3 o 45 18 3% A A
H 2 XA AR LA, SRR SR L o
AR A7 7E — Lo B G S BEAS i 42 1 1
JE 7, HAE R = A 20, 480 T B e A T 3l
P, UL, BERRSED Y A B T — R R R

H J i e AR 2 T B B R TR = ME PR
BILH sy, EEEFAS L W EEA 2T
AR R TR BITR A, 2 B R U
fE s T AR BT B A 2 1) 15 e T A 22 2 I s o
{6, ZJr i 5 O B ) O BE SR AE ] CO, TEA R
SR, h TR AR R G R B L R AR B, Y
ZA UL [N 19 I P O I, 2 3k PR s 1 T R
eI, S 3 T A B A A T8 TBCRAIR T .
PR, 7 T — A e R B3, A A E ARG T
71,

EEWH . HRALRFAES(61572325) ; R H SRHE BT H (19DZ1208903 ) 5 115 383 K 2= B 2E Bk TAS NI H
YEH® . HiE (1997-) B W-LaFse A, EEAFFE 7 PR BE TR 3 BR(1978-) 59 Wi 202, Wb 2k S0l =B8R 58 0 i) . 3%

il AR 5 R RS

BIEE : PRIKZE(1966-) , 55, 1k 0%, 1 AL S, CCF 2 5, S50 0] TH LA RE JFA7 8 & JF 47 B %% . Email; chengingkui

@ usst.edu.cn

s B EA: 2023-03-28

o iR Tk £ F % A KRS




52

PR, AF A UR ARG IR TE AR R 91

IR, 18 42 ) Bk W 22 iR P L 910 00 AR
Pl (PID) 77 Gk S — ol 3 O A S
PID B3k AR (1) Bl (P) A (D)
MR ZE, Sk it & IRAERCR R AR 2E . i, {2
AN A — 1 FR7 B A SR s st T A S B A A 1 sk
o PID #HIE S Z R TA AR, kR
FeEAE A ZR G0 il AR PID B9k A5 453, ik
B T B B R K 22 0% B A PR T PID Bk
FEVEAT R TR RGP R, 0T T HAs L
Zheng J M"Y FFT PTD ABOA 42 il 107 51K 3 14 ] Al
FEAL, ORI 1 %58 PID 7 e 3R Ah 3 T4 A
LB TR R G B R R RE S, A R
TERRAL REROBTE AR R e, il FH PLC $ il 2 5
PUASTR PTD 4032 58 B be i 4 il

BT PID #ifil ik, B A & —Fh i oy
W BRI T —FE R SRR RS, AT
DR AN S BRI 0 A SRR s,
SR T B A SRR 38 A 4 T G PR 4 T U £
T SSRGS e s, BR AT X
sl I | BE RS LA S f IR P R A T A e
SEAG IR BREL S PID FE il AHZE &, X WEwE A 1R )
AT T AR Y

FE R I R ZR 40 rp R R 1Y 3 R TR A T
5 R A B S B R TR R E B TR IE
RE MBS E PID 56 07 W AR 16 1 TR i £k
MRS, W2 HAEL IR 6 PID H kK IES 4L,

U Tang K S Zhang Y Liu H'" 28858 A Gl
FHRSORIE M | P 22 R0 28 | 345 1) B HLEAT AL GE PID
FESH, I TARLIEERI S EOR T R 2
B BN E AR, B Z W R BN L TR BN
LT, JoiE i R BE B T ARG

1 EEEFREHRS

1.1 BEREFAEHRSEIIERE

JE s T e R GRS A&l 1 TR, €O, <R
R & A TE 1 B 35100 MPalit CO,SAA, i T B
PRKHE DL AR, B AR R AN 25 B 1 ™ ) %
S, I — R TR BEE AL, CO, R &t i
TEAR L UE A S HE D I, R i R
0.2 MPa, [R]FH R 1 - Bl A R L EHE A FAR =
AR R I A e S A BERBEE N,
I AR AT DK A I 0 E R 7 A SRR T, DA k£
VBl I 4 s s P I AR AR N

BENFELEZNTFARE, BN FAREEEAE
Iy AEE B AR CO, BB A T L
PRSI, EHEFARZ HA BTG, oL
R AT )43 10 28 S T s A e AR e At b i 75
ER RS TR, HEF AR AL S SE
FEFAR = S0, SRBCH i SR8, AR YA 5545
TR RE RIS, PR CO, MR i 1k 2 30 35 18
JESR A E

1 EREERGEEE

Fig. 1 Structure diagram of abdominal constant pressure system
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Fig. 2 Flow chart of constant pressure operation cloud
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Fig. 3 Schematic diagram of constant pressure operation unit
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Fig. 4 Flow chart of constant pressure algorithm under multiple

surgical units
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Fig. 5 PID algorithm and constant pressure algorithm under different numbers of surgical units
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Table 1 Evaluation index of constant pressure algorithm
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4 119.99 0.010 98.66
8 119.98 0.025 94.00
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Table 2 Evaluation index of PID algorithm
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1 119.99 0.007 100
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8 119.27 0.362 53.66
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