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Design of Attitude Monitoring System for Space Vehicle
Based on Internet of Things

Guo Yongling
(Guangdong Polytechnic of Science and Technology, College of Computer Engineering and Technology,
Zhuhai 519090, China)

Abstract; Aiming at the low accuracy and low monitoring effect of traditional monitoring system, a spacecraft attitude monitoring system
based on Internet of things is proposed. According to the monitoring system structure, real—time monitoring of the host computer, control
aircraft attitude, build the database to store and record the parameters, the design of hardware; build dialog interface and the corresponding
analysis program function, improve the system software program flow monitoring function, according to space flight attitude data change dis-
play, analyze the data communication module, control module, and add the emWin transplant interface, complete the design of the spacecraft
attitude detection system based on Internet of things. The experimental results show that the system has a short monitoring time and high
precision, which greatly improves the monitoring effect of the system.

Keywords: Internet of things; space vehicle; flight attitude; monitoring system

0 3|= BURAS . PSR RAT A5 A B %lﬁhbﬁi}%m AT R R
REHESE BBt i 25 A TRAT #  25 M0 AR 8 R i D 4% A iR o 2
[R] A9 He 2 o (2 {2 SR 4E 4 12 IR i s A0 2 ﬁmﬁmﬁyﬁﬁ

ZS[E AT RSN R G R — IR R AR5, 7EEA
2L P X T TRAT R B S A A A S D RE 65 D TR AT AR
PLBIPEREHEAT RAFR IR . WATMR LS W R G HA LA

ARG RGN B L5 B R R 2% RG2S 1] /AT A

BTBORG AR T8 6T BT i b I 2 G A4 T R A R D T

SRAR G YE . PR A 2 A A L R 2% R g kAT
WEIE, — A R P A H R ROk e i — b b AR
B AL BT AS ML W I AR G R R AF R B R . xRS
PUBMAEATER] . SERCESIEM . AL RN BE, |
TR T I 0 A 00 A o JEE AR . AR I PR R L X ] kAT
MRS BEAT I B R R L AR A0 R 2 S AR
AU R, R R T A A ] R AT AR R A I R S
it BOIHEEFAERS . PRUE AR SRR R4S s R Visual C
6. O E N RGBT ERSE . A A A TRAT AR O ER e AT B
FFE emWin AR . 4R 5 R UT MRS v BE . 85 20045
ik, ZARGHA RAFNEIIOR . R i ELFG 2R I e

RSN RGE ATV, BRRR T .
1.1 E{EZEMHEIT

26 B 05 5 e BT 5 | R 1 I TRD ) RS 25 Ok S I H T 1 A
AT A T AR TR e O A S I (DR S R TR S R

A IR FE

1 RFZigit TEYPRFIEREET » 23 6] QAT 4% 28 25 W0 AR 48 2 DA DO 3l 6 AT

FEPUR P BRI F X 25 o) RAT & B S AT I, WS RN R B R . R B T S M R AT A
%%hw%%ﬁ%%’ﬁuﬂmwuﬁﬁﬁﬁ — “%LL BEERAMERN RS . ERAE TS5 B W AR E 2, ShK
A0 A P2 AT SE I SO I T RS, RGN G AT B R IE bR . LIRS A SR, 1B R AR AR A BE W 2 AT

HEATFWR . SR UL EFR R, X T YR B = (6] AT

e G2 8] AT A A M I 2R G W 28 A 15 5 P i vy £
PR AL 5| kP B g, R 7 AR T 0 2 ) ,wmm%m

ToEREGLI . D H H SRR B R, RENK
A SO RS R A e R AR R R A R X )
T 25 W AR 0 A IR SRR A TR B3 . TR R R TR

TR o NMCHTE AL BN SE 25 1) AT WA R E R

WA EH:2017 - 12- 255 B EHE:2018 - 01 -2, S LA R B R B b, IR R AT A MR
P 35K (1980 ) 4 MR E A O E SIS BL e, 7 obic oA 5 B bR SR . P I T i A o L

BT 16 BB TH 1 P B B AT R AT SR IR R AT A



%43

SRR FE . T I R0 9 25 1) AT AR A I R ST - 75

AR BT BT Y R GBI, R 2R G A B A A R A
Tt .
1.2 mEHiEit

WE RS 5 A EB B . 43 3 AL R S
BRI AL, RATEE M STM32 Bk gs, Hi Ffplil
MAG GESE-AE. STM32 BRI NG HRES AR
JEE I 2R, L A I 3 R Dy 21807, K 1 i i
T FEL S 22 20°, AR ORE BE <C0. 0175 HL AL 5 Bh I B D 100
~200 kg e m*, HWEBEN 24 V, 25K FEHH 6 420 r/min,
AR RAPE R 35, 1X10 PN « m/A, I RESH TN 1.35 A,
S RS WME 1 iR,

J:ﬁTLﬂ
1

A\
(EBREE 5067 [l |+ i7E]

[ Rl g o |

REGEG LB L ih LPCL1788 sk B 4% . LCD R F il B
FLASH., &0, B piiibe | el YA B 1 0 26 i 4 458 B 21
SR AR RECR BT A 2 iR .

n

o || |

e | 72| %

_ b m
L& i || ||
sy | | FLASH ol %=

LPC1788 TELRMBURAR

SAL || AR (] IR
B || AR || B

B2 MR e R R

M 20 . 1 LPC1788 ffab i 4#% & th ARM Cortex—
M3 RIS 32 {37 Y A% i ol ol b B A R Y B TR AR R T
ik %) 150 MHz, SMEEHEWEE T4+, e 128MB By
FLASH f£fifids . — N T AE 4 S0 5015 B 09 S0 38 424 45 il
# . LCD SR b4l 28 5, b B4R 1E 0 A ML A 1m0 1 3 45 il
e BB TSRS, ISR IR

2) LCD iRt #EHl 8 R T 6 -V dh bt . HA 565RGB
B R Fr A, 40 ECFEE D . EixEOL4NE LCD BoR
PR, H P s T T RS AL R R S & R LCD
DCLK, LCD_ ENAB_ M % % Z 645 57 . FH il 5 o5 X
X4 i B EAT R . AT LASEIN S [A] KAT 4R AE P I A BE T 1 1R
HPREE P . 23R CAT 85 B0 s R0 O 38 A B s
Ky, RGETEHA R KM N AE 45 8] A RR K 78 5 BUIE 174
i, FERIFRY KNS E .

3) JTCRAE YR AE IR 4R vt U SRR bR T S R AOR AR
IRE ., XU HE AT I AT ) B K A R TG 2 B AR K AR B
YR PEAT RO . TR B G 5 AN | 5% B 30 Y £ S 9
%07 AT LA A A0 I e R A el A5 I

RORE RIS i E R DL CPUB UL A E) AT RS N

X4, FIUIBER AR ®AT S 3 TEW IR MR T #T =)
7. BRELME R AT RB Wi, W& T8 WIT R,
SR B PR A% R 2% 7 B SR 2 B 31 WA 7 AT 4. BE
RN 32 B3 B TRAT AR AE KT T ) R T 1) A S A A
A AR 2EAE 0. 0L LA o ik B 31 32 %2 7 B AT A8 AE K F
5 ) VT T T 00, AT B R TRAT g A I MR
FOr RS B CAT A HELE . IR AR E SN R, Wik
MPU6050 £ H B L&A, BB UER IR ST, R iZ
TR BRI BA thili K Z e J1 . RV, It #
TTETE AR Y, Y b SR B 030 Dy W DR BRI IR . R AR A
MiniSTM32 V5 N Bl A2 4 T & & R i i 22 35 1% 1284 19 21
Pt s AT MLEAT WE O, Rl ok B B AL A A A
BET XA (B CAT SR 00 RAT B A AT HEMR IR ER . RIE R G AE R 1Y
RUFEHIE. RGBT R 508 U W IR 2 1) 92 1 25
R A Z A

£ W T B U | B9 0 ) a1 =y 1 B SO O L
TTH8 LA 0D Ff SEAT ERR I LR R BB AL R X2
B BEAT ME R IR R . A A RS B R
1.3 HEgit

TE Y IR ) BRI5ET Xof 2 B) RAT g B AR A AT B, SRR
Pofb g 2 AR, H i TRAT BOHE S RE BB R ) AT SR MR
R BE R AT SE B R Y™ L fE R R R AR AR RS S B
W EDE FER i APT s %, IR0 82 X5 R AT 4% W I R 46 i i
BRE H/NTHE, R B] T ok B RATES A R R IR AR AL
W R R . IR AT B AL B EAT RS . RS Y
B S2 it BoR1E LCD R ik

AR IR R Visual C++6. 0 E N RGBT,
AXEHE . S FERI SHEMEBRTHE, 56 EA W AE
AT E LSRR vt . e R e, e
RROZ AR RATA R AE R, B RESE WA T4 €
TR, DN /3 28 40 W 0 R I g A o 1k

1E Visual C + + 6.0 P& L, X b AL HLIE T 58 B Wl
TR AR, AT A RGE B LR . FIH
Visual C + + 6.0 Al s £ L 540 A& &, Hg 0 8
FE A8 30 3 1% B0 40 1 B B AP B P v . BRI AR 5 n
3N

IR

| BT A |
le

RETF I TR IES) .’

[ K% AT RIBHMR |
<

N
R T AR A S

Y

| WAL ARIEE, HFERERE |
CERE Y31
MR R 25 (0] AT & RAT AR O, T BREE A
B A SCE AR, U AT e i — AR AT AR




. 76 . A ML a5 P

CATES, AWEREGR, WRBPURN S R R IRL K
AT ae AT R
13,1 B {5

By S R R S B AL S T A MLERCHE A S e,
D28 48 0 4 TR BCHE HE AT 48 AT 50 ol S I 0 1 B R AT 5%
Ok B LT RO ARG R . Bk AL
AR TR, R LA i AR BRB S K B AL, LK
Pt AL A5 2 AT S e A SR BT . R ol M ) AL v P R R 2 A % E
B A T, BB R A R AT AR R AT IR A AT T
RS RGE T R A B AT A E B i IR AR O R
KAk, g X AL T O SE R B . i B L
A O B BR R S AE AR R .

1.3.2 &AL

TERE R, AT A AN 32 SR T A S o 3 B 3 A
BRSO B AT &, o BE B = 2 A R AT AR AE K D 1) R
T L7 I A B, TN B T B AT R AE KT 7 1A
R B [ N R N v 32 A7 A AT R e R R
B[] P RE A A TS MEAR IE » HIZ 1R 25 K 25 B 4 1of (8] 22 Ak & A B
A5, PR GAENR AT AMEYE SR B AN I8 Ik X B 0 it
ATRG s AT KA T A AR A 2 B AN Bl S i
1.3.3  emWin %% A8 FI 5L 1] 7R

WIER I IAEE T R B R g R NG M L R 5 (8 AT B AT
BRI W, AT AR AR ] S D 4 T 3R G A LA A B A O R ok
2 RATA I K B B AR S S AL i RS AT 5|
P IR A . R A TS 2 R, N B T R 4%
£ T b e 0 N[ R S B R N 1 1 N s e
W0 7R 5 5 W B KA A B (B i S TR R, p A 5 1 2 Tk ok
B, AHEESSRASHERD TR, ExREHtE
PACO, NG, TR A PR emWin W] 0 F H & JE FE
FOEE DR E R, Hh emWin AL BRI T PR

D N NXP 2 3 R 1 KB IR B emWin, #4703
J& AT F & B PR IR S E

2) ¥ M GUIConf.c X4, H th _ aMenor ¥t 4 23 6] N
“GUI_RAM", ¥ GUI 17t A SDRAM ., 0] 52 8t o KUY
VIR AR S 3R T 52 8 P9 A S B

3) 5EE GUIConf. ¢ UM A4 BL G . 7 4 — 26 it B ik 17
X

4) Tt & LCDConf. ¢ U N2 .

B TERERE, AMESUREERT, K TR B i m s =
B4y, T A EIEE P iy APT A%k, 7 LCD = 2
Rt EXTEIE S0 RS R AT R . RTINS [H] R AT
AW R G, ATSERHEYOCR B %S WORAT SR RATEE . X TR
R HE BT A 4 FiR .

AL A4 BT B R DR L IR o5 B A X R AE A —ar 2
=, A H]RAT AR AR B B AT IR AL B, & A O B
oo REPRSE, KRR BE . S4B AL AR B i g Y & ik
U R S, 25 A RATH I H FEAE vl R RIS ok .
TRRARBAT R, R W R Gk o8 . TR ok 1 S B
. T LA AR SIS 2 B RAT R B RIT R Aok, @
WA, AR RIS, By Eshl Lhpe St m, "I
FERR M s ZEMDE AT M EERE I, R AT AR KR
i 2 0 TR ok Bl TRAT IR A A L R TRAT 2% 1 T S 2

% 26 &
S Ml P ——— ﬁ
(]| | [ ]
| somrs | [ s | o A
| %% % | ETS BeiEdt
EEimET

B4 RGN ST A

gy AR T AT Y AT R AT Y L B )L AR
MTTRERE . BEEBFERMANEAE, RIEF R 62
B, ATRBIRE WATIRES . BB R

TESF P ) B B = A SRR BERAR R . b — 3R = [
RATAS BRI A s RN BRI B X @ & 15
Ty G R WV [ R OB AT RN X AT A 1 AT
PAEE, XPRX =R RO DL AT B R E AT 4 RAT AR RAT R
AR £ R A B2 A R PR

Zi BB R T R e IR OR . S I R R
XA RAT B LA W R G B AT R AR M B, kT
LPC1788 AL ¥ . LCD 7 F £2 &% % v 1 RE 2 7F X &R 48
BEPESEAT R E ., SR Visual C++6.0 JF R B, X R G H Ak
AT P 0 B S A AR L A B R T s R R AT A Al
TPk SERLEE T PRI 25 1] AT e A W I R g it .

2 LIy
S T BRE LTI I A 25 ) R AT RS S W R A A
PHPEEAT T 525

2.1 XWBSHITE
WS s A oAb S5 — 3, TH AR AT ) RAT A CAT R

HOAMARE £ BHVR A R 1) A B /MR RN A, RSB S

1R,
F1 LBRSHREE
Z it A
pingEy 35C
WK 188m
&R 108°
4 25°
KAE 99kPa
104 £ 0°
ms |
A 1 £y 35°

FFHIE . 7 T B T AR SE e L LA 1T+ 0
I R A 2T S (LR R G 0 B 2
AT REE TR 4 R B A U TP RORSS . ELGR
Br, APV SRS T R M R R R e
AT R AT AT R AN P R N g
WRGS UM RSN ERIFIE R . 965 2 W
RO . ML R BB X R SR M A 3
T XY S TR A5 S O AR B SE T R TF 437



%43 SRR EE . BT W R 1 25

(8] AT AR A M R Gk . 77

2.2 LBHEREHN
TELK R, WS RATEHE I, SHEX Wi %
o DL BT S WE L R B OR A R . FEXF B A AL

M%%W%ﬁ%ﬁﬁ*ﬁﬁm,ﬁﬁmﬁ%ﬁTﬁ 6] R AT
AT e oL, AT IEE O 2 SRR Rl A S R ROR . R o
W SR e & X TRATRSHAT I W . O TS

GERTIRA PR, KR ARG S it RGN AT A R A

WA T HRCRIEATI . 2R 5 frs,
0.6
o A |
0.2F
8 oo ANS
E ., NV
r 0
T 0.4t S <
* TR AT B
—-0.6F O—O GRS
o—e UUERYG
0.8k
0 100 200 300 400 500 600 700 800 900 1000
t/s
(a) AP RATHLE
0.6 |- — IEf W7
O—0 G R G
0.4 —o WAL
g 0.2} A
= ol o—B—0-
1
wo-0.2 |
-0.4 |
._0‘ 6 -

0 100 200 300 400 500 600 700 800 900 1000
t/s

(b) T CATHL
F5 PRAR G I AICR X EE

By &5 AT P OGS (A RAT AR HEAT B B RATIE R,
KRR ZIFRRE, BIEEA KK, G S R 5K
FRAT PR AT DR, AR E BN, WERK, BE
i ] 4350 24 200 s A 500 s B, WEIU B A9 SR ZE oK. B
HRGEAE200 sHFEEAR 5 IEM LA —3, ££ 500 s i, BAR
2. HRESEMESHER/N: HHERREXER WITHE
HEATRIN AT, AR E B, WEERCR, HAERE 45N
200 s F1 600 s B, W50 B 0 LA 2 RO, WU R G
200 sF1 600 s B, WAl B A REEAR S EMES—B. W&
SR IE R G WL ZE R T, B R G W AR
ZMI/NFRRERE LN LS IRE, oWk RS0 5T
DIKG HERE S 5 .

1% G2 Z G0 R e 2 4 W =3
B ) HEAT T b, SRR 2 iR,

2 PIAD RGN I e A% L

S B RAT F AL P RE R Y

PRiR/S % Z% /s | SRS/ s
1 2 2
5 9 6
10 18 15
20 40 22
50 90 50
100 185 90

B2 A MEmRECh L, 5% RS S0 RS
eI ROE — B S ECh 5 i, G RGTFE B K
9 s, RHFERGHFERIN 6 s, BEELIGREIE M, %5
REAENT K, RSO MK, SRS AN R
. ZREZHAE RN TP, I 5 50 0 DA o & 4T 97
m BT AR 56 R SR RGN SRS SR, MU R &

) AU S0 5% B 0 0, I R o R T
2.3 SLIGZER

MRAE LRSI N, ARSI, AL RGN K
ERATHGB BT, AR FT ¥, WERK, BTE
B[] 433124 200 s A1 500 s BF, W0 #) ) S A IR 22 K, T
HERGAE 200 s B SEAR S IE# S —8, 78 500 s B, BAIR
f’M%ﬁ%ﬁiﬁﬁtﬁ§%¢;ﬁm%%%%ﬁﬁﬁkﬁ
Bl AT MR, RS E BT, WEER K. HAEN R 4>
ﬁﬁ%Oﬁmwsﬁ,WWﬂmﬁ SRR OR, MR 4
TE 200 s Al 600 s B, WS B A IA 5 EMHES -8, 1%
GRG SR RG WM KA, BTRE SR R B, ok TT
WY, R RGN B R . MR SR .

3 &XRiE

TR LT ] TR S S EN R SR a
BRI A 5 W 00 R e DK o BE AR Y (RDR, L AS A fRT B . R AE
A, BAAR, Ay A PR R AP E S FE, R A h
WEI AR BATF, P TS A RAT 287 RAT R AR b EAT S
A Z BT, WRRHE TR, FERSEWN, E s
GGAE I, i W R G W IR B e (R, KO O TR R LY
o 1) MW K T 2 47 R A 6 K 0 S () TRAT A A T o R
Ko HIZRG M BAAATEAR R ZAE . AR EF R 7 G0 W e e

PEREATIRABITE . N RAT A 09 2 25 M0 PR SR A A 28 A %
5% 30k

(1] Hpiia, B3, RPOE. 5 R ARG 3T 28 i) CAT 8 SR A4
el [J]. BRI FRIE S5 M, 2016, 33 (11): 1449 - 1456.

(2] BREEMS, 30k, T &, % EFYBNBEARNAEBAET R
WRGE I SRAE [J]. P ERLEE, 2017, 50 (5): 942 -950.

(3] AL, BARME, FangGenzai, 5. /N RAT & RS R 5 &I
Hocgl [J]. mFla 5084, 2017, 20 (3): 474 -480.

(4] sBat [, SRR, JH . 45, Iz a5 8] e 8 7 AT 2 DL S A
BogsES V] RELBRE5EFHA, 2017, 39 (9): 2081
~2086.

050 PP A, bt X0 5. %%, JEF W I0¢ I (0 3808 10 HE 38 R AT 4% 10
Wil [J]. SARHE FHEAR, 2016, 39 (13): 108-111.
(67 AT . &% k. BE WS, 2 /N AR U KAT RS A B R SR
FSEIE [J). RETRESHEFHAR, 2017, 39 (4): 866 - 875.
[7] M4, Wik, BRdeil, 2. 22T MCS A9 DU BE3 AT a8 0T 36 B
eRWEsE (1], W7t T, 2017, 25 (11): 81 -84,

(8] Thwesd, AAEH. —Fhekit Fuzzy —PID F AR 1) AT # LR M &
giiggit [J]. BFH AR, 2016, 42 (100 21 -23.

Lo #aMs . DUBEdE €47 &8 BB E M R ekt L] v,
2017, 34 (5); 112 -115.

(100 86225, JA 22, SRl 7 s ol CAT#R M &
Wit (1], FMisFEmR, 2017, 38 (3): 270278
(117 AERA. W HC R EE R 098 BE 5 R 4T R it [J].

F#IfE, 2017 (21): 55-56, 59.

LR RS





