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Coordinate conversion error analysis of photoelectric detection
targets on tethered lift-off platform
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Abstract: The target orientation technology of tethered lift-off platform has been widely used in the military
and civil fields. The orientation performance has become an important index to evaluate the comprehensive
performance of unmanned aerial vehicle (UAV) and tethered lift-off platform. The precision test research of
photoelectric detection system was carried out, the emphasis was high precision orientation error analyses
about the target, the photoelectric detection system error transformation model was deduced, and the error
conversion coordinates were verified by simulation. By Monte Carlo thought, the influence of error parameters
is analyzed to the orientation accuracy of the photoelectric detection system, and the method about target’s
high precision orientation is improved, which provides a theoretical basis for target orientation accuracy and
high precision design about photoelectric pod of unmanned lift-off platform.

Key words: lift-off platform; photoelectric detection system; error model; coordinate transform; photoelectric

Vol. 41 No. 6
Nov. 2020

pod; target orientation

51

FAT, TP 5 5B T2 5 DRI 23
R N I NS WS i B = DU E R N
R JEE T 0L 48 o R OB R o D AL IR R S
Je TN T2 5 F AR AS B AT 55 $RAT 0T, al i D
FEL 73 N P IS 4 1 F R 2R Gt ) R E AR AT
forgé . WAL . BRER U L IR S AR T H
b 25 AR BEAT 156 5E A7, 45 Hh 58 H AR i AR X
(VAR IBESIE /N

%5 B #A:2020-07-21; 1&[E HH#A: 2020-09-18

EEeWB: PEEEZHFARERALLTE (6141B010275)

FER| 2P E RS R G GPS A T
RGWRZEMXS I E, TH25F 6 B B 1Y A0k
ARXT R, PR, AR SC E BT BRI R g H
B 0 5 K BE DL B i 22 1 A s e 46 3o A, 8 JBOKT
FENIRE FEA AR 28 S5 &, S Tt
2 G AR R T B bR 7 1R 25 IR AR, 2 G
Monte Carlo 15 25 73 7 J7 %, 3 BOWHLPEAT H A5
PR 22 I R B . MR D 2 AR R,
Br 7 &R 2R T B B AR E SR FE 157

EZBMN: 3% (1978-), B, M+, HA LA, T BAFA LKL L+ AHF4 T4, E-mail: nilin609@163.com


https://doi.org/10.5768/JAO202041.0601001
https://doi.org/10.5768/JAO202041.0601001
mailto:nilin609@163.com

.« 1138 - A

k¥

41 6 )

M, 65 H D/ N G PRI 2R 4 s A7 5 22 4 15 it

1 FEABRHERMEMRE
1.1 (ARRZEW

JGHL A ORI R G ML R g A
fr] M A2 i R GELH L o D't L A AR 8 S B s [ )
5 UR, HUGK R 58 B I HE ZR RN 25 4 S 4%, ] 45 1
RGN T RS GHEFN RS 2 5ME
AR . CCD ML, BOGIIEEASCR L s AIL 4, w] LLSE
2Otk 25 A I i AR B . ALK R 48 B
JCAILE ZH A4« 7 A5 DN 2L A2 RS A0 00 2 A 5
fa) MR F5 il FR G0 BEALAE : IR AL L el i i
B 7 L LR A A AL A o Ol H 7 Y 2 R T
B 1 RTR .

el e \

D5 (v i A
Ji AL

LR
EAOIN £ 21

LTI e 4 CCDAAAL
s ‘. i R HLAL

JCHLEELR WOCIMFEAL

1 L BAEM
Fig. 1 Structure diagram of photoelectric pod
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Fig.2 Pointing error
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Table 1 Error source statistics of photoelectric detection system
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Fig.3 Error coordinate system definition of photoelectric pod
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Fig. 4 Optical axis miss distance error
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Fig. 5 Optical axis parallelism and sloshing error
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Fig. 6 Optical axis perpendicularity error
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Fig. 7 Pitch axis rotation and position sensor error
Eo A5 A ZRZIH)A7 46 2 IR A g 119 2 T 2 R 22,
a8 s o HARZERASE

T} = Rot(x, Ay,,)Rot(z, Aa,,) (3
.
[ 1 0 0 0
TA = 0 C(AY}'a) S(Ayya) 0 .
B0 —s(Ayy) oAy O
L O 0 0 1
[ c(Aay)  s(Aay,) O O
-s(Aa,,) c(Aay,) 0 O
0 0 1 0
0 0 0 1

e Aay M Ay, F R IE B DR 22 0 EoR 40 i
28 7 WR X HER: M 1 Aa, Ay, FEARIFE] A R

Z,
7,
7 | Yo
- /
Mg = |
= |
= | v
~_ | P a
A, S| 7
~d4 7/

8 MmEEFIRE
Fig. 8 Pitch axis perpendicularity error
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Fig. 9 Azimuth axis rotation and azimuth encoder error
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Fig. 12 Coordinate transformation flow chart of target position error in photoelectric pod coordinate system
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Table 2 Statistics of typical error values in coordinate system of photoelectric turntable
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Fig. 13 Comparison of sensitivity of error factors in

photoelectric detection system
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