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Abstract: In order to improve work efficiency, simplify work flow and overcome weaknesses of conventional phase
position calibration work, research on application of multi-rotor UAV in telemetry and control system in phase position
calibration work has been done. The present situation that existed in the phase position calibration work of a integrated
telemetry and control system has been analysed, as well as demands of the multi-rotor UAV application in the phase position
calibration work. Math model of the phase position calibration work by using multi-rotor UAV has been established. In the end,
the multi-rotor UAV type selection work has been done and a mini new beacon transmitter has been designed and manufactured.
The mounting frame which fixed the beacon transmitter and flying battery had been designed and manufactured. The
production of this research has been proofed by practical application, while the multi-rotor UAV can be applied in the phase
position calibration work, it can also be used to testing telemetry and control system’s tracking performance, and it is endowed
with practical application and popularization value to the similar telemetry and control systems.
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Table 1 Comparison of three kinds of Multi-Rotor UAV

FEMANE
e AR M600Pro KAT V-6 MG-1P Hif#HL T16 Ff-HL
My 40 598 JC 45087 JG 54999 JG
1 668 mmx1 518 mmx727 mm 1 460 mmx1 460 mmx578 mm 2 520 mmx2 212 mmx720 mm
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437 mmx402 mmx553 mm 780 mmx780 mmx578 mm 1 100 mmx570 mmx723 mm
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HLE T £ 6 B TB47S HaMlL: 9.5 kg AEHHAEA: 9.8ke A 18.5kg
4 6Bk TB48S M. 10 kg PR WE . 23.8 kg FRifERE KE R 39.5kg
R 6 kg 10kg 15kg
e o DBAL4500mA, —HGR K 12 000 mA 17 500 mA
7S P
— 6 Ht TB47S Hiith: 16 min o KE R 13.8kg: 20 min #KE R 24.5kg: 18 min
6 Ht TB48S Hijth: 18 min e KEE 23.8kg: 9 min e KEE 39.5kg: 10 min
FEHLAT[E] FNIEHEFE 6 Bk: 180 min HFE: 30 min —H HeFE: 20 min —He
BAREE FEH: £0.5m, KF£l.5m FEEH: +10cm, KF+10cm FEEL: +10cm, /KF+10cm
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ERERTE, RSP, BIHER T16 Ml A
Mlo LRGP TAMANARRE TAER T
FEMZHEE TN AT 5 MG-1P AR TE AN &4 T

N VAPAY
Ho

4.2 EﬁM?c%éiazﬁ’\Jiﬁﬁ o B 1 %R MG-1P AR
K MG-1P AR T ANBLE TR LR SEMIF I Fig. 1 The unfolded MG-1P plant protection UAV
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SRR BRI 8.3 kgo MG-1P By RATZHUN (] 55k RE RS I, B REE R, AT,
A TRER GBI TARRIE T, UL, [ SOty SepJTii, 2365 I8 T
JIAEPELL AR T RAHE P T TR R, ] 0.8 mm AREEARIE T BT AR T 25 AR RO A T T
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R B S RN, BT S [ SR D E LR A R . [ SR A —A
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Fig. 2 Design drawing of battery and beacon Fig. 3 Beacon transmitter and horn
transmitter’s mounting frame that fixed on the mounting frame

HE [ SRR MG-1P AHRBLZNAE, e SCPRigHlan
Kl 4 Fin . IEIFP AT LU Y, Brised Ao 1 e SR RERS 56 4
REGH, JFRFIL ATHIM . EARHLLL W) B i,
43 MBI Ka ERRAAYIRITT S 2

W T/ N EFR LS T IO AL B, B, 2ORZ0N
EAILEY BRI = A CHEEOK . —2Eaig. Boh—#k
ZHEFITC AN BE 1 B, 5 7 2 e T AL
AIbRERCE N 3 kg, HAFBUNEATHOR, AL 21T,
TE DRI ST R . R AT H R, H
W, AR FHITCANL B R X EPRHLEE R A, o
TN 2 e HL B A AG , RRHEIMTC AN TR AT, 4id ' B J’.%}i-
TENHLI S E] . —JRARPRHLIME ST e T Fig.4 Mounting frame which is fixed on
EVRHLERE R T IEANL b, A 5 Jo AVLREGE A T the multi-rotor UAV
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Fig. 5 Design drawing of a Ka-band beacon transmitter
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SMA 2 55 B T EALNT
Wity o %/ME Ka fEARHILS ML) LA
Fr. EAEL. AR (AE
BRI RELR ST ) A 1.7 kg,
W T TR, R
TR L 1%/NE Ka (SFRFLAMIT R
52%Y) (AT &AM
FRAIL) BT LG R WAL 6 T o

LA 28 GHz 35 5 R ], KA5ARAL
SR i A e, LBRbR
KHIWL 16 dB M 25 VER , B INZR4in
FAER, MAEREARL 28 GH 78
FmE 7 RAERPUR . BZERR
LSRG, B TRSGE
M8 RE KL 1 km A4
(REMMR 1.5°) , ZidHlsh
Ka Wi B L5 G I 3 A Sk i AR
ARE 70 MHz 555 , R0 )
oS ME 7 P A ETR . R T
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FLAHMEERE . A0 (R4 5 B 16 2 I
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B 6 B KafZARHLAIN LA T B
Fig. 6 Comparison between two kinds of Ka-band beacon transmitter
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Fig. 7 Radio signal spectrum of the designed small size Ka-band
beacon transmitter
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Lot AR, TEANL ©AT BB LEA M KR 1000 m, FHESHLIE =5 25 m (O B, JE0FF
B . TANUIEE A HE NG AL A ) B (5 5 T R 28 AR I A M AR A LR, (T AMLEA T
FHOIARAL G, 2R A I B A RRAE RS IR TC AL, [ FZ/ NV RIS T A BEAR AR R 25 58, 518
FHER G B 28 B0 A B b S BT AR S5 X LB L L2 2.
A2 PAFAEATHARMLATA 4 RAT it

Table 2 Comparison between two phase position calibration work results

AEAE PR XA
Hfi 5 I e O fifdm IER R
BRI AT 86.1 266.1 337.1 337.7 1/50 3/49 3/33 2/32
T AMUABBIFRAE 81.6 261.6 315.3 315.3 3/50 2/48 1/30 2/28
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