BDURE 4R (15 BB
Geomatics and Information Science of Wuhan University
ISSN 1671-8860,CN 42-1676/TN

LT

(RIUR AR (E BRARR)D) M E RIS

H JCHNEAE A B 1) 3 2 2P ek ) 7 e o A A

= EEM R, B, NINE, Bsok, &K

DOI: 10.13203/j.whugis20240131

WA 3 2024-09-20

Mgk Hi: 2024-10-10

51 R EER R, Bl NI, BsC, B AN SR BN 3 sh 2 s R

T FHUERAERIOL]. BPUK A2 AR (5 B R RR).
https://doi.org/10.13203/j.whugis20240131

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2024-10-10 16:21:30
https://link.cnki.net/urlid/42.1676.TN.20241010.1544.001

DOI:10.13203/j.whugis20240131
51 kg

EERCOR, i, NINE, A Jo/NEE S5 B R sl 2 I TR T S AR (0] UK A A R (fF
HB}RR),2024,DOI: 10.13203/j.whugis20240131 (XUE Shugiang, YANG Cheng, BIAN Jiachao, et al. Active
Sonar Time Window Navigation and Positioning Model Without Appending External Navigation
Information[J].Geomatics and Information Science of Wuhan University,2024,DOI: 10.13203/j.whugis20240131)

TN BB £ sh T A RET B FF & SAE iR B

(2N 77 AN ) 1V SR 7D A . -

1 T EZR==F A RE, AERT, 100039
2 I E M K (bR B RREREIR 2B, B 5T, 100083
3 INEREF RS GYF R, LR R, 264200

B 2R TERSAUEI R FED R AR, KR SHUER R s UE A . R, 2R
ANTESE T, BIAEA WL B A SR I 2PN E i BIRERIKIZE), W 0.5 (5 AU SRR AR AL 1k
I 1) (WM HEAT RE 7, (HIAIRGI N R T2, Rl R IR 5t AR IS s 15 T o 5 (3 223 3l
R FENAHERE RS, W SEEWSHRE TANRMER . Wik, AR T — M Eikiash 54
¥ = B 2P WA [ B e AR, SEBL T BRI L R IR AEE R AT, ARSI A
ZHTIN ZIAARAE S R, SEEL T AR 2B SR A5 B AR, Aok 1 3 3R ALY R ANIE 5E 1 )
A RIS, AT TR S AE GRS B LA AT CTRDOP),  BARFAS I 8] I 3 S e A A RS . BT AR
B, TRDOP AR 47 Z i (8] 7 & € CL A AL 25, ELIN RIS A A Y 8 25 I TR e s 1) 58 & /e it
B A H A AT RS L IR G R R, R a2 I (8] T & S E OB 1 AUE AR EEIE T Sm,
FLTT 10 A TR] I 220 5 A5 P B

KUIA): IRIEME; KN AR AL RS T E A

Active Sonar Time Window Navigation and Positioning Model

Without Appending External Navigation Information

XUE Shugiang', YANG Cheng?, BIAN Jiachao!, YANG Wenlong®, ZHAO Shuang!

1 China Academy of Surveying and Mapping, Beijing 100039, China
2 School of Land Science and Technology, China University of Geosciences Beijing, Beijing 100083, China
3 School of Space Science and Physics, Shandong University(Weihai), Weihai 264200, China

KRR EB: 2024-09-20

HEWH: EXR RIS E THE4(41931076); W5 115050 = BHEAHT 0 H (LSKI202205100, LSKJ202205105).
B—AEE: AR, WL, BRSO, BRI R & . xuesq@casm.ac.cn

BIAEE: ThE, WL, bjc0539@163.com



Abstract: Objectives: Due to the inherent difficulty of time synchronization of submarine navigation
beacons, underwater navigation usually adopts an active positioning model. However, the model is always
ill-defined, that is, each observation corresponds to two waiting points at which the carrier signal is sent
and received. When the carrier motion is ignored, half of the signal round-trip travel time can be used as
the observed value to locate the signal, but this will inevitably introduce model errors, especially in deep-
sea scenes or high-speed carrier motion. If the use of Doppler velocity measurement or inertial navigation
and other dead reckoning information, it will lead to sonar navigation dependent on external information,
but no longer independent. Methods: In this paper, a time-window navigation and positioning model with
additional carrier kinematic parameters is proposed to realize the joint estimation of carrier position,
velocity, acceleration and other information, which can not only output the carrier's current moment
coordinates, but also obtain the carrier's motion information at any time, such as the carrier's position,
velocity and acceleration at the middle of the window. Results: The problem of the inadequacy of the active
positioning model is solved effectively. At the same time, the concept of geometric factor (KDOP) is
proposed to evaluate the geometric strength of time-windowed navigation. The results show that the KDOP
proposed in this paper can well describe the advantages and disadvantages of the time-windowed
navigation and positioning configuration, and the time-windowed navigation and positioning model is
significantly superior to the traditional spatial intersection positioning model. Conclusions: The test results
on the Japanese public data set show that the navigation and positioning accuracy proposed in this paper is
better than 5m, and the positioning accuracy at the middle time of the window is higher.

Key words: seafloor datum, underwater navigation, acoustic navigation, state estimation, window
estimation
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