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A telemetry data prediction method of %uonmental control

and life support system based? ol series analysis
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(1.China Astronaut Research and @n Center , Beijing 100094 , China ;
2.Beijing Institute of Tracking and T% ications Technology , Beijing 100094 , China)

Abstract: In order to realize on orbit fault pmgdigtion and health management of environmental control and life support

system (ECLSS), time series information of tel8 data is studied. By predicting the change trend of key telemetry data,

the fault can be identified and predicted before occurs. Combined with the characteristics of telemetry data of ECLSS,

the prediction model is determined mbﬁlng AIC and BIC. The model is used to predict and verify the telemetry

data in practical engineering. The, tal results show that the prediction accuracy of this method can reach 98.2%

when the oxygen partial press is predicted forward by using this method, which can provide the basis for the
subsequent system on orbit
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KPa KPa
21.290 2012/6/18 4:52:50  21.300
21.290 2012/6/18 5:01:10  21.300
21.290 || 2012/6/18 12:11:01  21.310
21.300 || 2012/6/18 12:19:21 21.310
21.300 || 2012/6/18 12:27:41 21.310
21.300 || 2012/6/18 12:36:01 21.310
21.300 || 2012/6/18 12:51:20 21.310
21.300 { 12/6/18 12:59:40 21.320
21.3 (?‘.%/6/18 13:08:00 21.310
21310 \012/6/18 13:43:16  21.310
2012/6/18 13:51:36  21.320
2012/6/18 13:59:56  21.310
2012/6/18 14:08:17  21.320
:44'21.300 2012/6/18 14:17:09  21.310
21.290 || 2012/6/18 14:31:20 21.320
21.300 || 2012/6/18 14:39:40 21.320
21.300 || 2012/6/18 14:48:00 21.310
21.300 || 2012/6/18 15:21:18 21.310
21.300 || 2012/6/18 15:29:38  21.300
21.300 || 2012/6/18 15:37:58  21.310
21.300 || 2012/6/18 15:46:18 21.320
21.310 || 2012/6/18 15:55:09 21.310
21.290 || 2012/6/18 16:11:25  21.320
21.290 || 2012/6/18 16:19:45  21.320
21.290 || 2012/6/18 16:58:35 21.280
21.300 || 2012/6/18 17:06:55 21.280
21.300 || 2012/6/18 17:15:16  21.320
21.290 || 2012/6/18 17:23:37  21.330
21.290 || 2012/6/18 17:32:09 21.340
21.290 2012/6/18 17:49:12  21.390
21.300 2012/6/18 17:57:32  21.390
21.300 2012/6/18 18:39:59  21.350
21.290 2012/6/18 18:48:19  21.340
21.300 2012/6/18 18:56:40  21.330
21.300 2012/6/18 19:05:07  21.330
21.300 2012/6/18 19:13:33  21.320
21.300 2012/6/18 19:24:26  21.290
21.300 2012/6/18 19:32:46  21.280
21.300 2012/6/18 19:45:59  21.260
21.300 2012/6/18 20:16:15 21.210
21.300 2012/6/18 20:24:35 21.210
21.300 2012/6/18 20:32:57  21.190
21.300 2012/6/18 20:41:20 21.180
21.300 2012/6/18 20:49:40 21.160
21.300 2012/6/18 21:00:47  21.150
21.300 2012/6/18 21:09:07 21.130
21.300 2012/6/18 21:17:27  21.120
21.300 2012/6/18 21:57:56  21.060

»2020 39 12



Intelligent Algorithm e

, 21.18 4=
; 5 o 21.16}
214¥' T T T T — 21.14-
£ 21357 / ] £
& / % 2112+t
21-3’M/ i
\ 21,1}
2125 1
22 ‘ . . . ‘ ‘ ‘ | 21.08 !
o 10 20 30 40 50 60 70 8 90
21.06 y
= ' ' g
o b n ‘ﬂ‘_ 1 1.5 2 25 3 35 4 45 5 55 6
7
4 I L I ) | ! | L 0.1 T T T -~ T T ' '
0 10 20 30 40 5 60 70 8 90

0.05
O_
5\
, AIC  BIC 5. , ¢
6 7 , \
—0.1

1 1.5 2 25 3 3.5 4 45 5 55 6

0.4 T T T 0.2 T T T T T
0.3} 1 0.1 1
0.2 | 1 of
0.1} 1 01} 1
N

ot 1 02Ft 1
0.1} 1 03} 1
0.2 1 04t 1
0.3} 1 05F 1
0.4 5 10 15 20 08, 2 4 6 8 10 12

(a) (b)
6

( %2020 39 12 71



e Intelligent Algorithm

[1]

(2]

(3]

[4]

,2010.

,2007,20(1):57-61.

) ) )

[J].

14-20.

GUI [D].

[J].

537.

[D]. : ,2013.
[D]. . [71 ALEXANDRA C,TANTRI T,GUNAWAN F E.
Analyzing the performance criteria of ARMA model
for air quality forecasting in Jakarta[J].Journal of
Environment Management and Tourism , 2020, 10(7) :
1591-1600.
(8] , . ARIMA
,2018,39(2): [J1. ( )
2015,34(7):785-790.
( :2020-07-15)

: ,2014.
ROJAS 1, VALENZUELA O, ROJAS F,et al.Sofi— : Q
(1984 ), 0 , ,

computing techniques and ARMA model for time series

prediction| ] ]. Neurocomputing , 2008 , 71(4-6) : 519- : o

0

(EEERSMEERL) 2021 L

Bis £

1. 28 B 0t N
3, 48 T EEmMZE
5. 6H L) S
7. 88 HiEze

9. 108 RS ETEA
11. 128 ATERSZS
72

BEELM

1. Z2MPEAR; 2. DRI, 3. Z2IENSHEEREA;
4 fRE. MERA; 5. BHINEHEAS

1. DI ERMZ 2GR 2 MESiUEERR, 3 LS EHIBAHE;
ASHEEINEFR; 5.2 2ROEAHR6. EREAIZ PR,
7T EERTEENZ2HR, 8. TIEKMEERGT2HR

1. MRS IER SN RINERA; 2. YERMSHTRARAT R,
3. BRI NSRS SRR 4. MBI SEEMEA;
5. MEREE. FERR

1 BUEFEZSHPEA; 2805000, SRS T NFNRH AR,
3AHUBME TR RBURAR R, 4nRSBUBIIPEA;
S.EUBEUESTH. REEM. RIMESHIETSEEREAR

1RSI, 2 MERERAH,; 3MEBUERARE;
4RSS, SEEREBohSEN

1. ATEREEREIEMR,; 2. ATERNERR; 3. ATSRANERMEA;
4. \TERBSIREISTAEN; 5. ATSRAPXHITASHT (UEBA) ;
6. ATErBMRGRINSIER; 7. ATEREzZ2. BRZ2HR,; 8 ATEETERARR

( %2020 39 12



hRAX = BR

ZHEF R, KL TIBARAMZ & M BAEEA)T BT (fZ EHRE RN %
AN &, LAZATH &R BEFMHM . A8 MARFIEE AL
Lo, B fedtfTE G N4, REATI BRI &, Fb—EKMN®
TFRFEAEE B MR L

BEEA, AR LEBEAM T R HF) &AL E (CNKD). 754
kit RS- 6. F XA TIEIEE (£S5 M ). IST B KA AR
AU B e 3 A o TR

st T R ik BOE AT SR AR R AR AL . e A, R
BRI — b R AT R B E LR,

bz 9 |

(FEREBAREMERZE) fWMEH
T B TE B AT R AR SEAPIT





