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Characteristic Analysis of Target Positioning
Errors Based on Airborne Lidar
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Abstract; In order to improve the positioning accuracy in the precise strike of targets on the opposite shore
by using the remote large-caliber naval guns, an analysis is made to the characteristics of the target positioning
error based on the airborne lidar system. Firstly, the target positioning process based on the airborne lidar is
given, and the target positioning model is established. Then, all the error sources that affect the target
positioning accuracy are analyzed, and the model analyzing the characteristics of the error based on Monte
Carlo method is established. Finally, through numerical simulation, the influence of error source on the target
positioning accuracy is quantitatively analyzed, and the measures to improve the target positioning accuracy are
proposed. The study provides a reference for the improvement of positioning accuracy in the precise strike of
targets on the opposite shore by using the remote large-caliber naval guns.
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Fig.2 Block diagram of lidar system
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Fig.3 Overall plan for target positioning of airborne lidar system
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of airborne lidar system in carrying out the mission
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Table 1 Error data used in the target positioning
process of airborne lidar system
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Table 3 Target positioning error when the relative
pitch angle changes
BirlEMNRE
%E/(°)
0. 000361
0. 000359
0. 000363
0. 000367
0. 000369
0. 000372
0. 000374

0. 000378
0. 000380

XA, ()

S5/ (°)
0. 000486
0.000489
0. 000490
0.000492
0.000497
0. 000504
0. 000508
0. 000509
0. 000511

FiE/m
29.178
28.852
27.132
25.970
23.863
22.529
20.109
18.237
16. 101

TERFFAXTEE RS R X B AR & A iy % w1 B it , B
EHEEAEEA, BiREMNE SREIREXBEIRE
oM ER, BRIE b, R & mAE 11 Frs.

X0~

£E83388885

6 =30

5

—g

HFRR I RE /m

—
=

=
=

HARg:, &ERE /()

(=] - [ w - wn

100020003000 4000 5000 6000 7000 8000 9000 10000
X ERE /m
B 11 BEfeeEfEESHENERRXR
Fig.11 Target positioning accuracy vs relative distance
BRI ER T EH TG, X BinE L EERAR
REBPERERABIESIRE B ERED

K BB RRR . 0 EAS BT AL BiR
EMEEREHER, 248 Y ERFE, R AN
HEOLF X B e B ERE — R 7R E B

1) FEEMLE BT R RER AR B R N
RRE , XA LR T B30 95 BB OB
B, AR DS EREMRBEERSE GREE/N, AR
RRAEBEENESSHENS.

2) BALHMBERS  RERB AR AR
SINS/GPS A R EM ARG B HEHRIA T AN L,
AUEIEEENBIMNERR, ATZH BirEh
BERRET.

3) FERIEA AL EE L, W AR L R
EEBINEE I B/ A 3SR Kalman J8 3 255
HAabE,

4) USRI ASRMALA S BineE
PORSE BE B A R ZBHLS AR AR B kiR e Rl
B RATEE B MBS HRIR B F BARE P RARSHEEE

5 &g

WA EAE RS H MR IT R B
B BinfE BREE, A A BT T BB R Bin
EMHEETR, FARAFREREREZRT Bin
EMRHTEL R, EREMNTREITHERM L, FH
ERFEIE RN T AT EPFERRER
Xt BARRE LRI RO, B W B E IR E BHLE
SRMIRE BRSFRSA . BAn A EALE LA
WP AABE R SR E R0 E L8, /i T Xt Bix
EMEHEAHBRREZR, HARBHESRELT
VELATHET Bin 8RN FEMTE, Nas
ETHEEER RN TR D RAEN BRHRIT I
ABIFEE T HRER R 2Rl

2% X W

(1] WA RER, KK, % WEHSHGREDR
[J]. kK1 5R¥E#EH], 2016,41(12):1-4,8.

(2] RPLA4,AFHB NEAOXEMEMERFERENR
REERER[T]. KR S5 6% R, 2015, 36
(1):91-96.

(3] WD, BER,BRE, % F/AREEANERHER
HIMRZGRERARPIFL[T]. CALTH,2016(8) :23-27.

[4] KAR S P,RATH P. A continuum mixture model for mo-
ving pulsed laser phase change process[ ]]. International
Journal of Thermal Sciences, 2019, 140 ;388-396.

(5] fa0#, X8, B 54, %. Bia RFID A EMBOEEMH
wshAEinERL[T]. AR ER,2018,39(2) 81-
88.

(F#E54R)



54

S

#

il ®27 %

[2]

(3]

(4]

(5]

[6]

[7]

(8]

[9]

(10]

[11]

[12]

FRARGSEHAR,2010,1(1) :1-4.
HOLLING C S. Resilience and stability of ecological sys-
tems[ J]. Annual Review of Ecology and Systematics,
1973,4.1-23.
ROSE A, LTAO S Y. Modeling regional economic resili-
ence to disasters:a computable general equilibrium analy-
sis of water service distuptions[J]. Journal of Regional
Science, 2005,45(1) :75-112.
PIMM S L. The complexity and stability of ecosystems
[J]. Nature, 1984, 307 ;321-326.
REGGIANI A, DE GRAAFF T, NIJKAMP P, et al. Resili-
ence; an evolutionary approach to spatial economic sys-
tems[ J]. Networks and Spatial Economics, 2002,2(2) :
211-229.
GILLY J P, KECHIDI M, TALBOT D. Resilience of organ-
isations and territories : the role of pivot firms[ J]. Europe-
an Management Journal, 2014, 32(4) :596-602.
LARKIN S, FOX-LENT C, EISENBERG D A, et al. Bench-
marking agency and organizational practices in resilience
decision making[ J]. Environment Systems and Decisions,
2015,35(2) :185-195.
WOODS D D. Four concepts for resilience and the impli-
cations for the future of resilience engineering[ J]. Relia-
bility Engineering and System Safety, 2015, 141 ;5-9.
XIGE, B, 5K, S FLEK 3RS G5 M A AR 580 1 X 2%
FHE[T]. ARAER2EE R BABIERR,2016,37(4)
486-489, 495.
MRT, MR, SF, 5. —MET DAG 3hiEEHM
AAR M 4% B 55 3E 8 07 3k [T ]. Bk 1R 52 4K, 2014, 25
(10) :2373-2384.
R0, FARU, RZETL, 45 TP RSk B i R ¥R AR
BB LT, BT RHR R, 2014, 43(5)
769-774.
F/NRI SRS LT, . R AR B ML B Ak

(13]

(14]

[15]

(16]

(17]

[18]

[19]

[20]

[21]

(22]

(23]

AR ITED R [T]. HEYBE 5HR K 2018, 12
(8):1252-1262.

Defense Science Board. Resilient military systems and
the advanced cyber threat[ R]. Washington DC ; Office of
the Under Secretary of Defense for Acquisition, Technol-
ogy and Logistics, 2013.

Office of the Chief Scientist of the U. S. Air Force. Tech-
nology horizons : a vision for air force science & technolo-
gy during 2010-2030[ R ]. Washington DC; U. S. Depart-
ment of the Air Force, 2010.

BPAE ALE, 1T, F. SR EG R R GEMEN
B SLIATFE[T]. 4648 542 H]24R ,2015, 1(3) :284-
291.

B, AL MR EE BRI R RN
[J]. ZFETRRFEM: FERER,2016,16(2)
40-43.

AR, MR, ZHF, & ETHMENEFKER
B PEAE [T ]. 4548 5462 #, 2017,3 (3) . 213-
217.

B EAE. MR IEE B RS BT
[J]. EZFzE 5% 5 TH#,2016,30(4) ;18-24, 48.
B EEE £ 5,5 BT RBENMELRE
RRAGME BRI [T]. A VLB, 2018, 45
(4).117-121, 136.

FEARBR. B IR T ) S il =) R Y T
HILT]. &= HBe 5 R A , 2000, 17(5) :665-670.

B WG, B A, Bl SR — bR T R 45 B Y HE U
VLR R % [T]. B PR, 2015, 38 (5) . 932-
943.

Wh# , B, BRA1 A, 55 R T I 45 R R B 78 I B e A
VLB [T ]. MR R 22 1R A AR BHF R, 2016,
43(4) .120-132.

/N, BT AR AL B TR R 2 2T B 1 ) 4 R
PRI T[] W5EHAR 2018, 51(1) :92-100.

(k4% 25 W)

(6]

(7]

(8]

B FOE 3 B ARz [ E L5 KF B 3 BRER BT
[D]. 522 P42 TRH RS, 2016.

BR, F2 JonERAEs BinE PR AT].
BokZeis 2016, 37(9) . 72-75.

B XA B8 07 . T AN L BAR LR RE L1

(9]

[10]

AREFFE[I]. HEHE=,2018, 11(5) :812-821.
MECHEER XNER, % ETERFF RRBIE
BRITANL B R sk [T]. AL Tk K22 4k,
2017,35(3) :435-441.
HRE. L ANLENEE Bir e i ARMR D] ol
EAEAR K ,2014.





