L 2% Bl 1R

Aeronautical Science & Technology Jan. 25 2025 Vol. 36 No.01 33-38

o g

AERSE 2 AL IREES TR AR bk, sl iy

LZRFRYE, 1105 B AT 210096

2905 T B AT 2 vl DAz B R DA RHE R D285 as, W $ERH 441003
3 pEIZGRRY:, 1105 FEst 211198

W B AMSMRIER, VTAWEERES WAL AREME AP FTREARNEERAANEE, WP RATENE
EREEEEFRNERA AR, WRREFRERATEY CTLLNFANEXRETENTE, FANMZEATEEE
HHANBWERBTRE RN FRARAT , ERAHFEELRZANTETRMEA A, MBAERERE, FTRATATAN
BERBfg A AXELTFREMNEETNER, GENFRE P PR TREAEH AT REFTNERLT ., AXE
H— A TR A2 W4 (CNN) & 3% By FOMAE AL B AR B N 1 Ffr 45 1% R 28 5% 58 0 A8 B2 WP B 3k 4 b 15s Ja o iE 1 R 4k 4
FATHOM, TN F R A, S TEAFRAEHBRAES T HAREREN, AR PR R AL TR E

N 92422%, WHATURGAATENFELRAAAAE, A PR T HEAEERE L,

KRR TN BEFET; e RMENL;, TEF

FEHSES:TP18 XEIFRIRES A

AT R 23 R IR B & A28 RATTE B i F SRR
U1 B P A A A T B R M A 98 P A S
FESARARFE I R A8 A 3 2o PR, 5 e B 20
— FURB T AT 5L AT 32 AR B, ol v] A B RAILR B R %
1o S R IRBE IR 2R 1 AR RE B | A A — R4 o Pl 2 s
N, e rh g 5 SR R ) K s AR A e kAT
YT SZ B, SO RAT R BB A THR S . R R R
PRI 110 A0 ol A AR Wi = A AR A, B 2 R A T 1 46
Fo N T AR AT B A AR B IR /AT 4 PRI
Bl ke o8 B OCH 2L, ) AT 0L RATIE sl A& G 1 AR A
TRIERGS, foizs fb AU SRR 7 M 28 SR IAEE T o %A T
AR AR A LR DA SR A B R M PR TIE T R T4
4o MBI A KR | VR B 4 Wa B 1 7 22K i
{1 i TR SR B A1, 38 V)R EER /AT PSR BR RA TR Y
WP A 39 R N A T SR T A, S T ARBRE TRAT B
S} RS AR R I R A B B L A R

IRFSEEA: 2024-04-09; EISEHA: 2024-08-26; RFAIEHA: 2024-11-04

BB : SR E$(20200029069001)

DOI.10.19452/j.issn1007-5453.2025.01.004

REI R G AR 45 R 2 ARG,

2008 45 LA , F-22 "KALH 3L T LEA B S R (Y e S o
Wi, A S8 [ 25 5 TR AR R R A AU B AR
PR BU B 7 s, LME R /AT R HEOC T EUIR S
(RSB A5 ., DA TV OIS R AT B il S )
WFFMESTE T BAE R IR I3 Ao | e S SR
3 BRORINL S A o P P PP AR AR MR A /AT b IR A A
ST O B, X R I e R SR . BT, 8 ]
Orbital Research 2\ /] C - & H i A7 1 A XA BRAR A 20 14
T S e er S Tt T TR A DR SO i = | =
At He AN et A 280 ARG A 5 30 3 il v A 7 ik
HEATHRTE o PN O TG 2 b 4R T B N B S AR R
DL A TR BB

2R AT A 480U — i RBSE G S I CREL
PA A B AR 23 a3 B N SR . b, X T
W BHL T3 BRI A B0, W P R L T 15 0, A 5 114 4 53 il

SIAZL: Li Yuwen, Tian Yuepeng, Qi Xiaoling, et al. Prediction model of respiratory trend based on convolutional neural networks [JJ].
Aeronautical Science & Technology, 2025,36(01):33-38. £, IS A, Bl , & . B F B IR L MEBIITFIR AL 8BNS R

[J] fREsRIEHE K, 2025, 36(01):33-38.



34 LIRAEE L P N

Jan. 25 2025 Vol. 36 No.01

T AR, FLAR IR ), e 4 BURIB KT FEAI
[, 6 7 1 4R ORI TSR T 7, R R [ Ay
frdmn e P, Un R RS i i 12l Hde e U0 T I 22
W Ao R ) TN , T 18 = Bl R P BRI, X bR sy el 5
HATREEE

UTTUAR, B DR EE 27 > R A PR K Jig , BT B AEARHE
SREHLL K pREORAY A5 7 TR L3, 2547 25 L AR AS W it 2%
R T BB (AD SR S AN G T Rl &, A DR A5 i 45 A
AR BRI . RS ) X T 25l A IS 5 (G 4k SRR 2L
PTALGEITE , B LA SRt 2 W 08 A R A5 T 4 T 25
Rz —. BRMZMYE(CNN) E—RU S BRIz HEA
DR ZEM R R 22 R 2% R 2 ) I ARER T Ik 2 — 1.
B 2 A B K R 7 AN W A AR A, 3R BBCR o
H R Z IR, JEHR: CNIN R RS 7E b 3 0 22 4 5080
J7 R B 0, BERS AT AP BURF AR AUl FE S 2. ONIN
HAT Bz AR T A 2R3

DRI, AR SCHRE R T — R CNIN R 25 Ak e S0
Ao ZAEAYE A TR A% B , it A O e
AR H R 80 o 1 S D R A s U A At
PRifEfl . SRR 2o 22 R B2 A R EUZ  SRIRIZHFAE
(RIS, B FAREHLI IS Z AL G . fR)n 2l iR )= 5
F R, PR [ 2= 40 BN AE AR . AT
G bR S Y [R] 3 HAT SE AR AR AR R

1 EicEM
1.1 IFIREERE

I I 25 AR RS W DA i f R A s Al i — N B T 3
22 3 17 B I, P A AT R T S IR O . AR )
FRALE PN B WS, P IRGE F F7/IN T AL 3 A<
FE I, A i AR ZS S ] TR B B AR R PR
B, P P ) G AT 38 A 1, A0 e T 8
T MRS S BRI TR AR/, sl 1 s

B AL
—

| ! IR 7 B

| = w
NEJES e A
1] —

1A% Bdie

|

HRR
K1 R
Fig.1 Schematic diagram of the breathing apparatus
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Prediction Model of Respiratory Trend Based on Convolutional Neural Networks
Li Yuwen'?, Tian Yuepeng', Qi Xiaoling®?, Gan Junjie’, Huang Dong', Zhang Zhimin®
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2. Key laboratory of Aeronautical Science and Technology for Aeronautical Protection and Life-Saving Technology ,
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Abstract: In the aerospace field, the physiological health of pilots is closely related to flight safety, and the comfort
and oxygen utilization of breathing gas masks are key factors. Traditional aviation oxygen masks mainly use built-in
sensors to complete lagging breathing gas valve adjustment, and users often feel that the mask has high breathing
resistance and poor wearing comfort. In order to improve the pilot's operating experience and safety, this paper
establishes a breathing change trend prediction model, aiming to provide a new solution for active regulation of
breathing oxygen supply in respiratory protection. By proposing a prediction model based on convolutional neural
network (CNN) algorithm, which predicts the outlet pressure data 15s later based on the corresponding breathing data
collected by the inlet pressure and displacement sensors, the breathing change trend is predicted, thus achieving
active oxygen supply and regulation of breathing. The research results show that the accuracy of the breathing
change trend prediction model proposed in this paper is 92.422%. This model can improve the comfort and oxygen
utilization of oxygen masks, and is of great significance for respiratory protection.

Key Words: respiratory prediction; deep learning; CNN; active regulation
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