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Design and Application of Mobile Calibration System Based on
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Abstract: With the continuous development of China’s aerospace program, the ground satellite measurement and
control network has become increasingly perfect, showing the characteristics such as large number, wide distribution,
wide frequency band, and many systems. In order to improve the accuracy and efficiency of the calibration of the
aerospace measurement and control equipment and overcome the shortcomings of the conventional calibration method,
such as high cost and complicated operation, a vehicle-mounted mobile calibration system based on unmanned aerial
vehicles (UAVs) is designed. The system adopts the real-time-kinematic (RTK) mode positioning technology, and is
equipped with multiple types of highly integrated miniaturized target loads. It can conduct precision assessment for
different measurement and control equipment, and carry out daily large-scale calibration and training. The working
principle, system composition, and data processing flow of the precision assessment are introduced. The assessment
effect of the system is verified by field measurements. The results show that, compared with the current calibration
system with a single test performance, the proposed system has the advantages such as high integration, strong mobility,
and wide coverage of frequency bands, can complete many performance tests, and has better use and promotion value.
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Fig.1 Work flow chart of the mobile calibration system based on the UAV platform
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Fig.2 Diagram of the mobile calibration system based on
the UAV platform
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Fig.3 Design diagram of the mobile calibration system based on the UAV platform
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Tab.1 Technical parameters of the UAV platform
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Fig. 4 Data processing flow chart of precision assessment
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Tab.3 Accuracy assessmentresults of the measurementangle

Wiz N E

of TTT&C ground system ground system in S-band
underdifferentflightstatesoftheunmanned helicopter
TN HFHLEAE R A TN EHFHL AT IR

BEMLZE | REC 2 | BR2E | BENLZE | R0 | BiR%E
JOifA/(N) | 495 | 2483 | 2532 | 12.23 | 2.32 | 12.44
WAMME/(") | 6.98 | 55.31 | 55.75 | 8.77 | 42.83 | 43.72

I A




9539 % 2022 4E45 4 1

Wi 12,55 TR A MBS bR KL R g it 5 0 185

HY 20 45 R AT B TR LA RS 5 E R
T T b TR 0 7 o RS R M R R L M E S
ISR o AR T G I s T B AR ARG, R TR AL
ARG B S 0 R G0 S B AN I M R

4 4 RE

23 A W 4 2 A A KRS % B
RS2 BR T R AE T — R T ABLE & 1
1 3 WL 3 BR RS 2R G5 0 TR SRR 1 R R
REFRRR . V% T SN R S ST R g, A
T A I 3 T 5 A, 50 T T 0% A
S A AL . T I AT R R A A B R
07 (9 25 5 0 5

ST 3 43 W7 % 2 0 0P S B B MR R T L % R
W I L S T R T A T S KB T K
Rl H T 2 4 T S R R R . RS
i 2 WA IR B B S K4 BN IE 8 A
PP 45 BRI S s B 2 (0 A
OB P TR AL 28 55 5 R B v TR

2% 0k

(1] AR AL 0 K 01 8 ST A 2R S 1 DU " il R K&
Jr sk [T, BB R Tk, 2020(9) £ 32-37.

[ 2] Bk, AR, 022, 45 b3k RGE AR SR IDRY B2 2
SE R BT [CL/ /v 1 TR S R AR S &
2 B T E TR S AUAE 28 S 2021 :54-59.

[ 3] 10, utF, o021l , %5 BT I AMLAY I 5 R 2Rt 06 %
FEJTELT). A A H AR, 2021(1) 1 75-79.

(4] e, S0, ANKI TR I 4 R 40 10 2 58 H R T 5%
[J] K450 ,2008,26(1) : 65-69.

[ 5] sEaMh, m A BB, 45 L kol & 37 3K JE IS AR A R 4
B[ T] AL 5 6, 2013, 21(3) : 685-693.

[ 6] TENg . 3T I A ML X8 b i 00 2 28 45 4 M A 23T 5
SEER[T]. BT, 2021(4) ,50-53.

[ 7] 28080, Em . QA . 20 35 T8 A HLZE B I 47 1% 2%
FRA AR i i A (T]. 3 W & 4%, 2021, 42(3) : 26-33.

[ 8] WM, LA, Zmedl i s AR AN R G0 ks i 6 2

BARKRGRA[T]. S50 5/ Kz #HHE AR ,2016(6) :
40-44.

M2 kR T IR TR A kI — R R S L Y
[J]. ®ATHR M 2440, 2010,29(5) , 29-33.

MR, E AR XU . 3T BDS 1 RTK A 25 7
FEA R LT PSR, 2021,47(10) 1 170-173.

2 RN T W KL R S e (R
m Iz JHAIFFE [T ], R, 2021(10) : 52-58.

IR, T .S/X/Ka b B 19 5L b 1 386 I A ML b
BB T[T AL & 5, 2020,29(1) : 14-19.
TR Wk b D, AR B T8 AHLAN 22 4 GPS
1R 2 Gk B AR AR A T ik [T ] AL S A TR
2018,46(10) :1984-1988.

KEM . BRI R E RIS a0 ] TR
5 R, 2018,36(6):144-145.

kA R PA . —Fh LT ALY Tk A R E AR AL
] P EBHE G, 2020024) : 68-69.

JE G 6 T ZHER T AN A 1R 2R3 3 R R
G J]. B I8, 2020,42(10) : 83-85.

SO TN E N DENEEGEAR RS
BT LR A% T2, 2021,30(6) :113-119.

R ARGV ST A BRI DT S 9 R G kR
TR RLT]. BIEMK,2021,38(2) :76-86.
FAAM, AR IR A R AR 22 g -4y
PEIEEELT]. d E 2 R4 R, 2003(4) :67-71.
TEAE BT QML 25 T o 15 25 St I o A A RS B 11 5
LI B M B AR A 9% 2 412, 2004, 12(3) : 58-63.
XURIAE X T8, 3R 51AK, 45 O i 2 26 AR IR R Ak 3
2::GIB 2234[ ST, A [N R U B2 4575, 2014,
XUR A B, T3, 45 S i KAkt a4
Sk b B 5 00 R T A GIB 1381A[S]. A
B4 R 46, 201 1.

TR0 B B A C N T LR A IR B A
B PR ELIRUE [T ], EAHHLEE AR L 2014(4) :9-13.

B0, I . S AR TR T TE 2kl A R G T
fhE[T]. M A, 2013,32(11) : 51-53.

JEE R A B R IR AR S SR T R AN & 0 5 5 &
KRS R g [T]. M2 8 42, 2013(6) : 16-18.



