Vol. 40 No. 4
Aug. 2018

40 % F4 M
2018 4 8 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. ¢n. 201804014
EHWHT AR BREAIRE ST T & R IE BRI

KR, MR,
(EBAHRASE ERMFEFR, Sid Ky 410073)

http://journal. nudt. edu. cn

B B xHEsh G R B ERE LRI T T ORI, A T R T IR T R H bR E T, e
TIATTRR TILLRI ST LI ARZ AR G AL bR Z A T 1T AT 1o F1 2% %) AR RE 37 1R 22 [ 52 0 ML
HE, B T Z2 WX R (R 22 AN , 5 T fe /b F AR E LR 224 S T IS & (9 S DLz s e , A1 iy
BT BT AR R TS B A STIRIUAL Fisher 5 BRI 5 — S04t . AT 05 SCANEE X & 7 13 22 71
AR AT T B UE , UESE T A8 A 1R 25 BE 3 B A Dz sh s e i et

KGR : FHARE AL L 5 IR 22T 5 B iz sh il

I E 43S V557 XEkFRERG: A NEHHS 1001 —2486(2018)04 - 087 - 07

Error analysis and optimal maneuver trajectory design of the
point target location based on a moving visual platform

ZHANG Hongliang, YU Xianguo, WANG Zi
(College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China)

Abstract; The point target location based on a moving visual platform was studied. After introducing the visual location method, the sight-line
restriction of the collinear equation was analyzed. The error impact of view-line angle vector to the point target location was deduced in the view-line
associated coordinate system. Multi-time measurements were also analyzed in the location error analysis. Based on the minimization of the target
location error, the optimal maneuver trajectory of the observer platform was designed. Using a method that is simpler and easier to understand, the
results obtained from the proposed method are the same as those from the method by maximizing the determinant of the Fisher information matrix.

Simulations and tests were performed, and results show that the target location error analysis and the platform optimal maneuver trajectory design are valid.

Key words: target location; visual; error analysis; optimal maneuver trajectory

WUBET B He 25 T 0  L04h SIS AL
TG o BB S0 BiRE )z
BT I AP i > T g
HLESA B FR PR F25 [0 4F 45 0058 0 0 4537
B0 AR E/NEGTELTC AN B bR E 7 1 HL Y
IS PR A B O R a5 E A, A I 1 PR 4R b
FH L H AR R R A R H B AR A X 2 3l
BHHIEE.

24 HBR A b S s, X E AR E A AT 2R
F U SEAT IR i = iy 7 AR R
5P T AT B < I 1) 32 UL M TR, B A
TG REE EN H AR 5 0 (9 29 T, 21 %
T2 V- B IR 7 1638 AR AR AL B Y
HAr hiz sl AR, e 8 4%, — s iz H
BB Bl — 7 AT S AR SO R L
R 1k H AR BT

«  UWeF EHE:2017 —06 - 12

MBEF- 6 B bR E iR 22 U5 — MR A HE bp i 1R 22
(AR EHLNINSRR 22 ) (VERL DR 22 A5 1 S50
REHFZFINE" T TR LSS - & B AR
08 5 | R Y 6 R 22 0 B — R A B 52 e R 7
W EX T R NN & B SN
JEAET , HARDT o R 22 o R E I A
ST H R 5 1) I e a5 22 B ROk H AR s L /Y 5
Wiy, R PR B 5 A S T iR ZEPE A5, IR R
FHEUE DT B 7 AT TRk, BARE AT & AL
18 BEEAER SN T EE H F712 3l 534 ( Target Motion
Analysis, TMA) U B L2 BF5E 7" bR 24
Ly 7 % J2 4 b Fisher {5 B JH B4 ( Fisher
Information Matrix, FIM) fyf 55 RekFa e S T 57
(Cramer-Rao Low Bound, CRLB) f#)ilb, 7= 3C I )L
DRZEIIT AR R, W52 22 J/ INEE ST H Bk R
I HE S A3 B A B0E, 4518 5 SCEk[ 16 ] 5%

RENT B - K E AR A I R L T5E B3 H (2013YQ140517 ) 5 [ B BHE R 2 RHF -] % B30T H (ZK16 - 03 -27)
{EE® AN R B (1981—) , 38 Loyl B, 10, 1# 1, E-mail ; mrzhanghongliang@ 163. com



" 88 - e AN o 4

55 40 &

Fisher {5 SR MEILALIF B ZEIEAA E 5822
1 EHREFEBREMTE
1.1 #&7miE

A R S, — B SRR T ik A
PRA(C R) OG0, Z e i e
FERARC L 5, X Y 2095 R 0 O 1
17, =AM R A8 T B A AR AR &R o IR
HFsfES [ BAR AR R (W ) B E N P Lo I
ZBABAE UG b R AR L, o, 1T, DU 2 2
S YN
u -C,. v -C, ] '

[ F, F}’[

Horr,z, R ¢ 2 AR 2D 0 5 B B Aot Rl E
B, C, .C, Fom G 3 5 Otk 5 EGF i
SR BRI, F, F 2R o I 208 1L Jds
TEREHATT 0] A 55 8RR, R, 327 ¢ I 220 25 6] 49 34
ARAR ZR B WL 58 I i AL bR 2R e IR I, P, 2
IZDEOAERS R BARPR R AL E . X T EhRE
MG NSE C, .C, FF, F 3T H, IS
BR, P TR B 7 & B LB B ARG 5 5],
i BRI Ty R de it 17 S H AR A2 & P By
AR B B 5 L A2 E) H AR,
Wy LA S O R AL, AR R AR B, SEBL H AR
TENL
1.2 HEFESH

AT RE (D) AR EIE A TR T AR

z

=R,(P-P,) (1)

:
sl et =" T ] or

B (1) W74 |
(P—PCt)=z,Rf[u‘F_C*‘ ”f;Cy I]T:zthTl
2)

AR L =R/ L], Hp [1FR K& 1
MR BE , E— 0 A, =2, [, 05R(2) A5 .
(P-P,)=zR'l=),L (3)
Horp L3 3 SCORRLSE G0 B 8 B B A4k
AN R 5, R AR E e AL s , L Al AR H A
TEEG E B AR bR ZECR s A, B9PEEE L
LR S BARR S A BE R K (3) FRKEE
LA R T B &4,
HTREES A, AR R EA(3) , R (P -
P.) 5L ) L A7, RIAT
Lx(P-P,) =08, LxP=LxP, (4)
Hrp,* x "FORRESORFT 5. 1E[L x [ RRKE

L SRAP R SO FRFERE , BIXS THE R 1t @, L X
a=[Lx ]a, WRGEHEFFEIIEH rank([L x ]) =
20 PE(4) BRIt T A HARALE P APk
SR A (4) H HARLE P ORAL, BRI T3
LITREEA RN FA
1.3 BiREMRRRME—E

WP 1 s BRI 2 A5 B O AL B
N PR FIALSE G B A5 2 AR AL T 18] B
KA L, —Bit b )e , e Giash 200 & P, ,
S AL B AR D Ly, DR A e 20 3
ATTREA T RS T IR A

{Ll x(P-P,) =0 ‘{Ll xP=L, xP,

[l
L,xP=L,xP,

L,x(P-P,) =0 (3)

K1 zghrail s BisR gl

Fig. 1 Point target location using moving visual platform
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Fig.2  View-line associated coordinate system
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Fig.4 Optimal maneuver trajectory design
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Tab.1 Simulation of target location error analysis
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Tab.2 Simulation of multi-time measurements

target location error analysis
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Tab.3 Location results in a test
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Tab.4 Statistical location errors in tests

. N ENLGEEIRE
W Emsa
— e NV B2
WS GRS REIRK »
sy sepm  CREERG2).
- K (13)75%]) /m
e 01 0.192 0.193
KIeAIW) 0.5 0.992 0.962
2 ! 1,980 1.924
0.1 0.179 k- 0.097
@Fﬁéﬁ 0.5 0. 934 k- 0.481
4 YRS
1 1.831 k- 0.962

3 MK A4 MEREY] KB R 5
Brati SR — B0 MLLR 7 1) £ 1R 22 K, o A7 1% 22 B
KRz 5 (12) WINEZE R — 2, 2000
My fz iR 22 50 (13) 0B — 2. IS 2R
W oA s R IR
4.3 SMRHIBHEEIE

TR BE B8 - B W) 46 WU I 20 BE 5 H AR f
1 km -Gz Sl /MR 30 m/s, S A
NS s AETT IR 2 0 0. 5° (=ANT7 10 i E
MLORZEY T 22) , A B g iR 25 . I =&
(FE R

Bl 5 FL R (R 55 0 R, 3 9k
AT,

B % a =81. 37° K47, B cosae =30 x5/
1000, ®ATJ5 0] 555 R MLINARZE 7 1) 38 L

Mol = i A S0 BT Y B P Bl R AT
a=72.94°

AR B UOULIN 11— JE 391 IS 9 565 — oL
R =D kS H AR LS, i T Uk
AR ZE NBEHLZE e it 1000 Y TR LE G L
R2E(RZEREHIR/N) AR S Frs .

x5 MURTFETREHNTEMREGES
Tab.5 Simulation of different visual platform

maneuver trajectories location error analysis
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