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Implementation of Sonar Bearing Accuracy Measurement Equipment with
Parallax Error and Time Delay Error Correction
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Abstract Sonar bearing accuracy is the correspondence between the target orientation predicted by sonar and actual target orientation,
and is obtained from measurements. However, when measuring sonar bearing accuracy, many errors are included in the results because
they are made at sea, where complex and diverse environmental factors are applied. In particular, parallax error caused by the difference
between the position of the GPS receiver and the sonar sensor, and the time delay error generated between the speed of underwater
sound waves and the speed of electromagnetic waves in the air have a great influence on the accuracy. Correcting these parallax errors
and time delay errors without an automated tool is a laborious task. Therefore, in this study, we propose a sonar bearing accuracy
measurement equipment with parallax error and time delay error correction. The tests were carried out through simulation data and real
data. As a result of the test it was confirmed that the parallax error and time delay error were systematically corrected so that 51.7%
for simulation data and more than 18.5% for real data. The proposed method is expected to improve the efficiency and accuracy of
sonar system detection performance verification in the future.

e Key Words : Sonar, Bearing Accuracy, Parallax Error, Time Delay Error, Correction

Received 18 September 2019, Revised 24 September 2019, Accepted 30 September 2019

* Corresponding Author Kim, Sung-Duk, KSS-111 Sonar System R&D, LIG Nex1 Co.,Ltd, 333, Pangyo-ro, Bundang-gu, Seongnam-City,
Gyeonggi-do, 13488, Korea. E-mail: sungduk kim@lignex1.com

- 245 -



i

BESIH|@AoL AZIIRAE BHsl aLSIBE 25 S| T

1. M&E

ZKSonar: SOund NAvigation and Ranging)& “4

o oi)

S o83l FF EA A, 94X, 44 5
ot 7l A7 & BAIHIL 283 &u
B EE old AUE Bl d58 mAL e 7
FH9Iotel RS veEiE ZIEeR A (DAY 3
TAFZLXHRMSE, Root Mean Square Error) #to=
Aafxich

apIAsE = || LYB,, - B’ )

N HIE LS A

A7 Z1ERHE LAHAMEE 9% e A
A3ty #23ke] GPS(Global Positioning System) $1
ARE T A= grolth AR JENs ®
GPS 9IXE 7|Fo= 459 oz AEaAolA
27} AR AR R 2 Aot v
d F Aoi2l AvdSHY] =3 vk ReA Al
Agle] 71Eol He FHIF AEskA f49AlB] =
25 24 5o EgA 922 4 U4l

o|jME AT E Z4L A bl o 9
T A9E A& F Juh o] T 2PAAEE S
Aol ot 71E FAE AFlTE ARG
g, GPSAIZE] 5)2 A 4l Ao 23] dAy= A
AR EE 24 A T Ax"e AuAs F
Agd 4 St

SEAIRE GPS Al f1X|9F AUAlA £1A] xfol& 2
Aae ASAA A e} FFAA SHY 52 B
A= s AR A A 71E2H9E A& FA A
R E QAR APENASE 54 Mol AAE +
A1, 712 AE BAHNM RAE B AAHo
ot gtk

old] B AFoAE BSHX A} AAALAE
AXNZIOE RAS= A 2
A 2 FEsI e, Rojdlole et AA 4 d
HE oz 3 Ade Fa A= ea9 AzkA|
Aot Ao g BARES 1T 4 stk 2

fo foi of fo ot

<L orlo [ N

2.1 H=E2(X[AtR}E A[ZEX[QIA}

durzo g 78 1(ZA]:https://www.india.atlas-elektro
nik.com/solutions/submarine-systems/isusr-100.html) 2}
Zo] GPS FAHAIE A & gl HAsY
AHlME 5 et dAEHe fA7F tE2n &
e AXE AA AAE VEeE A% ASE
A st ZARE S| wEo] & FYe
GPS 4l SIAZE 4HE3 718919t AuAx7)E =)
H 9A 712 R ST LS ARl 24}
7} AR o] QA7) RS9 A extoltt. webA
ER 02k 2 AlAnitt ThEA] DR AR & AT
ANMe Ao GAE T3 Y A4S
o2 AgHE FEulGAA(CAS, Cylindrical Array
SonanE o2 ST

B

fo >

Fig. 1. Mounting position by sensor of submarine

2 Wb A ALA = 1 flollAe] GPS <
WANZEH FFelA 27 225 s FAske
o] Aolz WAL dnkzow 37 F A3t
=5 oF 30vkm/sel WA FFollA F452 1.5km/s



IR NS X2 =2A| H203 45, 2019.

oA 52 & 7 §= S trlra}
1450m/s ~ 1550m/s 22tH[5). ©o]= <l&te, GPS <
NZHE 71EoR 2R 7R £5 Ul _yjr ES
ANZEE 7IEo R AHeEE v S]] Aoyt
A, olgA BE Qxpr} AZEA A e xto|t

18 2914 Eﬂ?‘f@l AA P oM AREE T, AT

AR Bk 22 913 polNe] AZke el sk
A% 4 J—E— wAge] 94 pol e o
o) MsE FAlsld AsAE WY A7) AT =

; bol] =2sh= AJ7bolH,

o2& 9 Bt wHPIe] Aglel o3 ﬂwq
AT 2UASE 24 A-olMe GPS $A14 R} of
EE=LE ﬂm N@gel Egshzd A Azl
W E GPS YRS ALgsok Bk 7, o w EX3s}

A&atate] AgE p gla §E ar=2 (sec) bla=r

AGhE W AT A GPSARE Al
o 7EPE AFSF BT AT Bo] kol
1500m/sel B7oH Aol AHoIE A4
2 3000m "ojzl Fol SIxlo] ge w EATe]
AANBE GBI Ak 2271 BB o FHE o
A8,

L

hTy
AL 0,) ‘_"’i“‘"’“ e

AT OlE

2L S (Bae) v
AZH

CAS ALHHM ‘Pllh.l’:) 12Ty

(X2¥2)

Geselxiat A

HM 2t 72|

<
AURHRR )
8

3
iz f};\’
4

Alg

Fig. 2. Parallax error and time delay error
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Fig. 3. Sonar bearing accuracy measurement
hardware(upper), software(bottom)
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Fig. 4. Process flowchart for sonar bearing accuracy
measurement system
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coordinates
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Fig. 6. Sonar bearing accuracy measurement system
test configuration

Table 1. Sonar bearing accuracy system test component list
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Table 3. Test result of parallax error and time delay error
correction  through  sonar  bearing  accuracy
measurement system
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Fig. 9. Comparison of values before and after
correction through sonar bearing accuracy
measurement system
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Table 4. Corrected accuracy when measuring sonar bearing
accuracy with sonar bearing accuracy system
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