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Design of Wireless Health Monitoring System for Spacecraft
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Abstract: Spacecraft faces a complex environment of repeated takeoff and landing, large temperature
difference, strong vibration and severe impact. In order to improve its usability and maintainability, and
enhance the acquisition of the structural capacity data of the spacecraft in the whole life cycle, it is
necessary to monitor the health status of the spacecraft structure all day long and carry out research on
structural health management technology. The data acquisition, transmission, collection and processing of
the sensitive measuring points inside and outside the spacecraft are realized by wireless, and the all-round
all-weather health monitoring function of the spacecraft structure is realized. The design of wireless health
monitoring system for spacecraft is studied. The prototype implementation of wireless health monitoring
system for spacecraft is realized.
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Fig.3 Schematic diagram of group polling data collection

(1) bR 0 1 B B« 525 4% 7T DL 3 “ Select " iy 22 38 & 24 B #1100 [0) O #5285 . “ Select” Fp A, & — BE
5 “Mask”, il LIHE /R AR 19 EPC. A, 40 SR 8 #5054 4548 EPC 19 Select” fir 4, B 2% i EPC (1945
BNk P — Hb U 3 MR, 7 R R B B Rk RN B

ANTRI B Select” i 4 38 12 AN [R] (14 G 5 X 43, 3l 48 H A5 $8 7 e 1 2 75 B G 2l0bs 28 1) BIR b s 3 o7 (o o
FRic B &R i AR I ) o 07 05 A Rl 1k e 0 A7 i X B W RS [X B 4 M hE R RS K R DL R e 0 PN 25 3 [
A AR S TP 45 “ Select "y & v o, 283 HU X, 8 A Dk T AU AR 25 KB T BIR S



W ge SRS AR KA RGN R Gt 217

ISR AR EPC 8] 19 56 R CRERR 2543 8 T 41, IF 8 i b b “Select” iy & Rk H — AR & 0817
B BIRIES 4E EE N A o NFRZE, BT EPC 4335 & R -+ 2E 61 0~n, HT /=9 HFR 0-1
Feg 3 om , o] LB AR AR 40 5 10 g AR o0 — 41, HAS A1) AR & H &, BUAF g=min {27, n} ,m B{E AT LA
H}10,1,2,3,4,5,6,7,min{n/2", [— 1. &SRS N, 1<i<<[n/2". Y mil Ko, A, 5
KA b2 B L2 | BT T “ Select "y & # /b {02 Pr Sl 335 P k2%

S ZIE R RIS VRIS — AL (45 i b 1) A6, 525 28 1 e & 3% ¢ Select”,
o 57 B8 10 EPC T A B W i &£ 3 [— m==8 L3 T 51 3F H Mask 2K R ([—m) , T iEdl{E R i—1
() FE A 1 o W B985 A 5 A AR 25 R B A B EPC (#2210 8 Fed% I 41, 3 5 0 2 (1 Mask He# . T
HAH EPC N O 1EE A BE LI VAL, BT AR 55 — bR 2510, LI gk .

(2) B VB Al i S B B - 125 4 38 1 Select” iy 2 1 AR 5, 8 3 Query i & ARG HE L
ISR BB o 10 S A R R Query " A, L 4 R AR A0 SR FH A IR B S A R )
3, IF B B A HE ) 0] (9 B BN 0H Q=1 X345 28 O FE N2 Query” Z )5, B T H 11204 counter
0, "B 78 W3 I i 2 1Y 28 — N B B ) 52 55 2% 0] &2 — 4> 16 Fe AR B B AL 51 (RN16) o SR)5 25 2% & ik —
ALY I RN16 19 “ Read " i 4>, 48 0] R 45 N AF Hh R o o7 BRI B8 9 508l , A% =X ] 3 B o A 2 Wi 3]
“Read” & J& , LRI E A9 RN16 5 Z A A & & 2% A9 RN16, 40 50 5 2 A1 7, W 1) 525 4% & 3% EPC filds
FE AR . B EPC G L 1325 0 nT DUBA 2 e bR 25 5 2 H ARbR 25 .

MG, S 48 & 2% QueryRep 7 &, W B L5 2 )5 , 528 119 counter 38 /> 148 4 0, IL A FR %5 1 57 BP
%1% RN16, 4K IR 5¢ B 422 8 57 RN BOHE L i o 4km 3525 28 55 & DL B 308 R ) 22 b AE T 2240 10 AR
1k Mask, e 26 5B 4 2R G0 22719 1 (B 28 ) A% T 3030 iy WAL 4
2.3 ETRERME EE TR E 7L

2 R RAT AR SR R P TR SR, R A 9 vk HL A e B 0 T A P R AT HE v AR S
BT USR] SR /N FUASE e o B O | DA R o e 2 ) (e BRI S5 s 26 ) b 28 SRR 9 2 IR B, LA R IIE
T EHE 1) B R

(1) 325 /N RS P 3 B8 08 OB B WA o S B 28 TP 4 0 18 om A 28 00 B8 I8 24 1T 8 0 1 m A A
BEEAT A2 SR I 38 3 Select” 8 4 HI S8 KT 1t m A BR 25 HEA T 4 5 160 R Wi 4R B0 -

(2) 345 i SN R 25 10 B30 W4 < Ry T PRI s S AT SR A 25 11 T A B WA | B IR B A R
T TEAE A ) 3 R P X ik AR B AT 2 B A o DA 10 Haz S 1000 %6 R 1], A1 38 4 U U 0 4030 A7 it
16 bit, & ££ 25 [A] Jhy 256 bit, H iz £ 160 bit T A B £74if I8 4 BER AR 2 20 7E 1 s A BT A B4l
R TRE 3 . BLRE, SR 5090 58 0 A AR 25 0 B O T84 77 LR IR bR 28 13 1 A 40 bR 28, IR 7
B 1 s 9B RAS I L AR 2 o 3k — 2 AR AT D3 2o 48 0 Select " iy 2 S S B
3 REEHEITEXH

RGBS T A (B8 50 S R 48 ) W64, Z 40l o 52 3 5 47 e i 5 ) SRR HL
SE AR D AE BT, B2 3 A S 0 A B I, MCU Ab T M8 S AB IR 25, 1 I 2R 46 10 B AR sh #E AN 24
2mA . 4A B AR, MCU % o R, 24 MCU 15 24 52 i ] P 35 A W3 357 09 5699045 5 15k, MCU
¥ B sk R SRR,

3.1 EEHR|EGFIEIT

Y SR RFID 325 2%, Hod SO REAE BN 4 F s, BB & AP AME D B E 2 K4 55 kb
FRASE P (R2000 A58 1 ) 45180 rpts A o5 R BT RE AR )5 i 12 45 48 4, g T4k 7 AUl Ak 2 75 s R ik 5
AR A 422 AT S R R AR BUE



218 e RE B LI Journal of Data Acquisition and Processing Vol. 36, No. 2, 2021

P4 HC T s A P B A [
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Table 1 Statistics table of single node roll call Table 2 Statistical table of multi node test
test results results
D B2 /m 1D B S /m D i /°C 1D iR /C
0x0310 4.3 0x031E 4.1 0x0310 24.6 0x031E 244
0x0311 4.5 0x031F 4.0 0x0311 24.5 0x031F 24.3
0x0312 4.1 0x0320 4.2 0x0312 23.9 0x0320 23.7
0x0313 4.0 0x0321 4.1 0x0313 24.3 0x0321 24.6
0x0314 3.9 0x0322 4.1 0x0314 23.8 0x0322 23.7
0x0315 3.8 0x0323 4.3 0x0315 24.5 0x0323 24.5
0x0316 4.2 0x0324 4.5 0x0316 23.9 0x0324 24.1
0x0317 4.2 0x0325 4.0 0x0317 24.1 0x0325 24.6
0x0318 4.2 0x0326 4.0 0x0318 23.6 0x0326 24.4
0x0319 4.0 0x0327 4.2 0x0319 23.7 0x0327 23.7
0x031A 4.0 0x0328 4.3 0x031A 24.2 0x0328 24.7
0x031B 4.1 0x0329 4.2 0x031B 25 0x0329 24.4
0x031C 4.4 0x032A 4.1 0x031C 25 0x032A 23.9
0x031D 4.1 0x032B 4.0 0x031D 24.7 0x032B 24.6
0x032C 3.9 0x033A 4.4 0x032C 24.2 0x033A 24.4
0x032D 3.8 0x033B 4.1 0x032D 23.9 0x033B 24.5
0x032E 4.2 0x033C 4.1 0x032E 24.2 0x033C 24.7
0x032F 4.3 0x033D 4.2 0x032F 23.8 0x033D 24.6
0x0330 4.2 0x033E 4.3 0x0330 23.5 0x033E 24.2
0x0331 4.3 0x033F 4.0 0x0331 23.6 0x033F 24.8
0x0332 4.1 0x0340 4.0 0x0332 24.2 0x0340 23.6
0x0333 4.0 0x0341 4.3 0x0333 24.3 0x0341 24.7
0x0334 4.0 0x0342 4.1 0x0334 23.8 0x0342 244
0x0335 4.4 0x0343 4.2 0x0335 244 0x0343 24.5
0x0336 4.0 0x0338 3.9 0x0336 24.8 0x0338 24.4
0x0337 4.1 0x0339 3.9 0x0337 23.7 0x0339 23.9
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