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Fig. 1 Physiological episode reports of F/A-18, EA-18G

o ] R ROML A 22 UM IR A A B A
2017 4F, KA RHLAY— 44 AT BLAE 17000 m 5 %5 A
B Bk, TS 11000 m J5 A K 2 25 2021 Hl
2022 4, FEATRAHL RAT B AR R BE AT I S Bk
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Cobham B iHHF & 1 HH 5 125 —n] MR 45 2 25 2F 3
T ROFTRATARAS A Bl 5 b AU A% 45 BIK 3 78 iy
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ZIVE SR RG, VI TR T v E bR 9 2SR
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A7 45 AR [0 3 187 % M R A7 20 A, ABEA K
A7 5 RAT g A DR B TR, S AL E
71 ) 1% - e R 8 e A B 5 A U
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AT AR SO AT D A2 BRAR A, F Bl S
FE 15 B P A AU o

AR P T PR SR, AT IREE XS /AT O A AR A
USRS PR AR

D) Wi W . fRah. IR waddk.
FL B T A8 RN AT B Az Bl TP A5 1 W R e R B
FAT SEVE IG5 59

2) BAE TR OR o Y HT W R g 2 T
TSR, Tk E AL AT IR 1Y SR & Rk, 5K
P o> W s E A5 2 PR AR L, R e R RO o
['] - R

3) AL K o AT G T Y A= B
7 I LA B g i P AR
3.1 HIEIERFIE
3.1 AAIEAT

1) Jry ¥ i 4 181 F1 B (regional cerebral oxygen
saturation, r1SO,). A& % BLE A F L RS S B
L LV A KT BEAR D, A AIKTE AR A0 B 0 AL SE 56
1, rSO, W i B sl A 1y b TH M REAR, 24 1SO, T
B 6%~ 7% B}, 32 ik F K E IR R sk e,
rSO, 1% T 3 {4 (14 isf [ A< ), G B s [l gl A< . afn
SN AR AR W A8 A T . T8 B
BTN < 1 I g N VA VA 1= o R oy
B 5 BB A & BR 22 1] 1 X 36 BB B i A £ A S i,
T SV R B A T AR A A R

2) M 2V A L1 H (oxyhemoglobin, HbO,)
T, E 5 +Gz B SR AN LA AR
1 i Fh i, HbO, 7 i B IR . Smith™ 1 Eiken™”
SR B, TR Rz i AR A KT I R AR B Ol 3, T
A Bz B HbO, J& il G-LOC WA 546 b5 . BRIL
Z 4, Kurihara %7 Al - 12 o 41 21404 46 4K
(tissue oxygenation index, TONW, & P #) 15 & it 7 /9
ARG bR, WP 2R oK, G-LOC KB/, KT
BUHITA T B BT TOTFEAR 1T 15%. AR ZAbJE, %
& A1 X +Gz 1 W 1WA 7E B8 R AR 22 5, R S
G-LOC i Vi Aff B A7 R o
3.1.2 iR A F AR

1) HRAKEBh K . A RS 5 Sk A
MARBLA BB VIR R o FERpSe s i E AT, i
TR 2 A5 0 7 1) 3, Sk AR IR 7K B 25 R AR
AH S A I R AP, S 3850 2 2 e o i 4, ) R R
S

AR 7K SF- 30 ik o AR F 50 mmHg B, J& 30 40 1 F
TRk, A% T 20 mmHg W, B /K3 ik i 48 G
2 50 R R P e, DA 3 PR ) B ke i, 75 | b PR s 3t
RGP, Rk, Wi sk AR K SF 64 1 A B T4

P& AT BUTE W e LS I A AR

2) HpkAf . HPKAOR 2O AL AT 51 i Bt
FI PR WA 6 b, e 28O0 ], B ik i
SR IV B B, 5 U b /R A T A
Pl 38 2k - Jok A5 5 AT S 2 0t Ak M 0 Sk HR
A it 7
3.1.3 il A F8AF

it 3 S B U R R L 1 A I B, ) s
300 S P R A R i AR A PR A5 5, BB R S e A A
WP W R S A P 3 o, T il R Ve IR VL T
S Ve AU (R Rper « W R I (E Rpyr « TR
S PEARNY £ o BRI FRIITSOR 48 AL
Wk 53 s Poco, 5

B X 4 br o R AT 0 <2 880) (GIB
306A—97) B T ERAS @ AL 0 RE I A
b S T B RN R R SRS T I E RS (R
A7 51 RAT T E S 40 (GIB 305—87) ™ HLE T
ZER AL AT L RAT AR T A i RS EGE L
3.14 W IRAR

KATHEON O M RGEA W, G A
b, # . BAECRIRE B ), X R R AT B S R
RS, R UL, O L (electrocardiogram, ECG) W
M PR CAT B Z AR E X EE ., EHT
KAT DY ECG MWl 5 A Dy S £ ik A ) 5 R
AT BT, i R W0 2R F FT R R, R
> ECG AR ™. W ECG A5 : 0K
> AE F M (heart rate variability, HRV) . QRS i #
(QRS complex, B Q #. R P AI S F4HAL) . RR [E]3H
(R-R interval, fH4E 2 ¥ R i W 2 [a] () B 0] ) i )
QT A} (QT interval, H Q PE M ZE T PL )%

O WUk AR5 i 35 R L Bl ik L Ak AR
O B KB BR B, B i nT R B AE ECG 9 QRS
W EP 5I0RERF M, G-LOC i JKAEtR & 0
LR HAL, QT MM K, QT/RR {3 i, X £
SHAE TN G-LOC HJEAEAR 14t DL f2 7% 1 450
PR 1, TEIZ B FE REAS RN 50 O I, B K0 %
F14) F9UI0 74 6 %2R 62.16%, T QT/RR HE AR A 39T 0 ¥
WAIAE] T 83.78%" . [FN, ECG 48 4RkR T 5001l
BACEE I RIALEA O, 18 52 2.0 RS W B & 5
M), AT B B KT 1Y 22 St S 300 A R
;& A= AR AR FE SRR AT R, ECG 46 bn i 22
e Z IR bR HEATVEAN, DARE 512 W 0 R S v A
SR, DD TR A BT BEE
3.1.5 Imw 54

figi #, {7 5 (electroencephalography, EEG) J& K it
P2 TG B A RS S, R Sk i B
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TR ARG i AR AT R AR, LT | R L AR
FIRE AT SRR AE P LA B4 I e R A T A
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Table 1 Integrated pulmonary index status descriptors
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Table 2 Comparison of models of the cardiovascular system
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Fig. 7 Closed-loop control logic for an intelligent on-borne oxygen system
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Review of key technologies of on-board intelligent oxygen system
BU Xuegin" *, LIU Yiming', LIN Guiping"?, YU Jia', YU Kunyang’

(1. School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China;
2. International Innovation Institute, Beihang University, Hangzhou 311115, China;
3. 93126 Troops of the PLA, Beijing 100083, China)

Abstract: To meet the growing demand for precision protection in advanced high-performance fighter aircraft
and the increasing life-support requirements of pilots, intelligent oxygen systems integrating physiological monitoring,
state prediction, and active intervention are expected to become a key component of next-generation life-support
systems. Accordingly, the evolution of airborne oxygen systems and recent advances in intelligent oxygen
technologies worldwide were systematically reviewed. Particular attention was given to the application potential and
major limitations of three enabling technologies: electronic oxygen regulation, multimodal physiological monitoring,
and physiological state prediction. Current evidence indicates that electronic oxygen regulators provide the
engineering foundation for incorporating physiological information into the oxygen-supply control loop. However,
sensor reliability under complex flight conditions, individualized prediction, appropriate matching of intervention
strategies to physiological risks, closed-loop stability, and in-flight validation remain major barriers to practical
implementation. Future research should integrate multimodal physiological information, hybrid physiology-data
modeling, and staged experimental validation to achieve coordinated regulation of pilot physiological status, cockpit
environment, and oxygen-supply equipment.
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