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ABSTRACT

In the recent marine sector, the development and standardization regarding S—100,
which is the universal hydrographical data model standard for development of marine
space information, was progressed, and for the effectiveness of marine chart production
work and the multi—purpose use of water level data in S—100, S—102Bathymetric
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2 Uncertainty Analysis of BAG by GNSS Correction

Surface grid) standard development and various studies of BAG formats combined with
water level and uncertainty, property information is being progressed. Since the water
level information that is important in the operation of the ship is provided based on
S—102, the calibration method of the location information when producing S—102 is an
important factor in deciding the water level. In this study, the hydrographical surveying
was conducted by piloting the standardized method for the production of S—102 in
Korea, and have compared the accuracy of water level information according to the
GNSS post treatment calibration method. As a result of comparing the water level in 2
places in the rocky terrain of the study area, the northern water level of Namu—do was
shown as DL 0.79~0.83m, the eastern water level of Dacho—do was DL 12.63~12.91m,
and the horizontal position errors of the intermittent sunshine water level were
confirmed to be within 1m. As a result, the intermittent sunshine water level according
to the location calibration method when producing the BAG was confirmed that it was in
the available range for a ship’ s safe voyage. However, the accuracy verification for the
location of the ship when conducting hydrographical surveying was judged that there is
a need for a various additional study about regional characteristics and environment
factor.

KEYWORDS - Hydrographical survey, S-102, Bathymetric Surface Grid, GNSS
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FIGUER 2. Flowchart for GNSS post—processing method(POSPac)



A EUAZY CNSS B mE B8R U7 / eXY - Uxs - olFH - A 5

(POSPacTM mobile mapping suite) & A-&-3}
At

POSMV+= F25% 9 sk #d H
of F& AME-EE= GNSS 7|8F AAdE A AH
ojn}, GNSS $1do=HH A Alguke 2
27 K.2} IMU(Imertial measurement unit) 2]
7EEEAISE AEAlNA SAE S5 9 A
HE 7oz Qx|g} Aduke] ApAlE Aikele]
o|53kal, GNSS QFeL TR APdell 2JafiA
GNSS A E7} FHEds A5 59 3
HE Fsto] A 9 Auke] zpAlE dilstod
AGAIZHA~3) &<t oy Fe& A3
+T} POSPacollA] A= #3784 AHs

2 9} Zo] E 7px] W o w o] RS
REGA=

POSPac ¥4 B3 Ay ad#54 7+
4% RMS+ Zen ostelm, 4 RMSE 3em
olst® YEbHTE Tdd AAAFA VIE 5,
2 RMSE 3em o8tz YERSITE PPP A}
248 A% 5% RMSE 5Sem olal, F3F
RMS¥E ©F 10cm ©]ak& PPK®4] Xt} H|m2
e Qe s vERgIth (2¥ 3, 4, 5)
3. AXIZ2 ME H|w

AAGRE FRAYT 37 AmeE AARE

; e AR RAGARS e Hladt Pt
Aejsto] 9A] B 2AME AlEsHs W oR A G BEohlx oA 1.58m, BEE
7158 SIAAtEe} AAIRIES] RMS#S o] &5 BEAYA 1.69m, % 5 A
sl ZwHdEle] Error —models #8-%ch H oA 1.13m, WEE B Hex| oA
Az Wt RTK AR 5ol we 19
2018.09.16 u’ 2018.09.17
1 o _-cj | = e 5 4
RMISE N 000 — #0000 LN J.:.-I! -3‘.-”: LN 50,003 LRIN-0 RMSE" 0 o L L] 10,05 120,200
S — 2018.00.19
,'-fi'|
Ll | J
WA Wl 8
T s 't -_L.N.M.L!" / o e, 3
RMSE = e e, e e e e pyjepe R e e g

MNorth Position Error RMS (m)

East Position Error RMS {m)

FIGUER 3. Position Error RMS(Goseong for PPK)



Uncertainty Analysis of BAG by GNSS Correction

S 2015.09.16 b 2018.09.17

win o8 |

e oo |

s v

v =

i el

o '

Pyt on

= &

e b

‘ot W A

con & [) oLy

fyass I oe

@ o ; | ] = .

b P e o = =

RMSE it i T T FTe w wem  wem wee _weowm  weew  wmes s e

SO0 1 1 H1 i iL = .- T3 = 111

T 2018.09.18 | 2018/08.19

e i : | | I

e | ! Ll

s |

o [i=3

s ) i

sl | bkl 4 41.--‘3 T | |

son

= i

: A

b i a1 7

abin #-; Y A E/JJ1 1§ “hils
LA A Y

son3 j ‘,_,E.L " J J 7

wona W I ety e b

son TS . WL(’.‘/LJJ»{" |.___J L o «...{'“I lh o ! : |

L _;}’ IV" )Ldl L | f:.l vy A |

b . it i —. PR O I8 M| i |

e W 7 7 1, et L

RMSE "o Weem  mem  omem T Uwem  wwmm e wmew puc i meem e mes e mass ihem swms mwes e meee e
| — North Pasition Error RMS () — East Position Error RMS (m) Down P {r ]
FIGUER 4. Position Error RMS(Hado for PPK)

. M I T 1 ] T 1w

:: 2018.09.18 son 2018.09.17

= -

1 o

0 ass

o3 o

o e X

- e

oo | = ;—’I- 4 e
RMSE Ll ) e s, P e bt RMSEmm =y -0, 000 k00 .‘:- r?-“: [y 10,000 LT 130,000
i 20120048 aoes 2018.09.18
= =] e
3: T __/’ s
s Ak [ w
2o " | o
Y] oy
P I .
son |
':: e b oag
oo as

am nom
e e .
s }_r oW wor o

i e, PR ., ot ————
i | ¥ w“-{;‘:T”:.t:;_ﬁ::.*..._gu‘u‘w“‘ i eI s
RIVIGE ™00 oo iemn DR e wose U MW LW Dy jadiiies Sme wwee s mes SWem s smas Swes s s i

— Maorth Pasition Error RMS () — East Position Error RMS {m) o 1 Py 1 Ex I

FIGUER 5. Position Error RMS(PPP)



R AR GNSS 2| e

{Nambude north rocky area)

»

0
0.04 N\
0.12 =
1

P11 Read time DGMNSS
P2 : DGNSS{Goteang)
DSMNSSHado)
[

(Mammudo east side flat land)

P11 - Real time DGHNSS
P2 DGNSSIGomeong)
P3 : DGHSS(Hado)

P4 PPP

(Dachodo cast side rocky terrain)

P1 : Real time DGNSS
2 - DGNSS(Goseong)
DGNSS{Hada)
PP

(Dachods east side flat Iand}_

P1: Real time DGMSS
DGNSS(Gomsong)

: DGMNSS(Hado)
PRE

L7m% &% 7|Eo® wAidd Awrt & WA
7h e 2RlEit(C1d 6).

FHeARE dNAEY M A #E Pl
b A3 a9 79 2k GNSS BA" ARE
7IE AARREA T S 2Hos nus)
S8l S dEAdelN AlEe
Agaglon], tEAQl dntAge] s W

ES SRR

wek Ay, PRE B3 el Ah A
DL 0.79~0.83mol®], &L 5= ohtx]

ot rlo

9] HA £ DL 12.63~12.91me] F4
22 Holom, £ ol W= ok 1m o]y

2 et

{Nammudo north rocky souncdg)
@ P1:Real tme DGNSS
P2 : DGNS5(Gosrang)
® 3. DGNSS{Hada)
,0.79 P4 PRP
0.82.0.82
| |
0,83
- =405
- -—1.0
(Daehode north rocky soundg)
e ™ HHIIHIIMDGNS‘S
P2 : DGNSS{Geseang)
J2.63 ® 73 DGNSSHado)
J29 P pRP
J12.68
{ |
12.86 '
- =05
1.0

FIGUER 6. Wake—line of Horizontal Error

FIGUER 7. Depth of rock mass



8 Uncertainty Analysis of BAG by GNSS Correction

e},

AR, A=A A3} PPP Wlo] RMS
(&% °F 5cm, 74 °F 10cm) 7} 7MY =2 2
b JERgom, adaSael s JAl
49 A%t RMS 4% °F 2cm, 7 <F
3emE YERASITL

A, SRS vlast A9, 59 AR
ol Hd 1.7m <] Happ dAsiglon,
Ar A A GHE HES5elA dem,
YEE QhilelA] 28cm BAZ} Helsigleh, =
3 Ha A FEeaks Y 1m oUlE &
A= AT

AR, SRR AR Ao 9 At

, Xdi?“J Haks Hhﬂﬂ Ay FPH R
o] TAA $-9

Pﬁ
o
N

0 wean B ol ARl
gt ol ArhHeld e s on]
%

= =

g3 PS8 U A7k e

REFERENCES

Collins, J.P., F. Lahaye., P. Heroux., and S.
Bisnath. 2008. Pricise point positioning
with ambiguity resolution wusing the

decoupled clock model. Proceedings of

the Institute of Navigation International

Technical Meetion OIN GNSS. Savannah

Georgia USA pp.1315—1322.
Gabor, M.J, and R.S. Nerem. 2002. Satellite

—satellite single—difference phase bias
calibration as applied to ambiguity
resolution. Navigation 49(4):223—242.

Kim, S.Y., H.C. Lee, GW. Lee and H.J.
Lee. 2015. Study on the application
measures of e-—navigation in maritime
fisheries sector. Research Project report.
Korea Maritime Institute. p.155 (49,
ol F, olAdg, oJdlF, 2015. dFrkok
e—Navigation %‘fﬁmo}oﬂ O = Cam |
WY 155%)

Kim, H., C. Mun and S. Lee. 2017. A
design of data model for marine casualty
based on S—100. Journal of Digital
Contents Society. 18(4):769-775 (F=&
&, A%, o474, 2017. S—100%F 7]k
3%k AbaL dlole BEl A YA ZRl=st
3R] 769-775%).

Kang, J. M., Y.W. Lee, M.G. Kim and J.K.
Park. 2008. Positional accuracy analysis
of permanent gps sites using precise
point positioning, Journal of the Korean
Society of Surveying. Photogrammetry
and Cartography. 26(5):529-536 (=

o, o] 8%, Avlaf, BEaf. 2008, A
ZHE o]-g-&t %/‘]Jd%i ARG AL
= Zeehe] %) 26(5):529-536).

Lee, Y.C. 2013. Accuracy analysis of
absolute positioning by GNSS. Journal Of
The Korean Society Of Civil Engineers.
33(6):2601-2610 (o] 2013. GNSSe]
ot S A A, dEnes
=3 33(6):2601-2610).

LEE, J.0., HW. CHOI, B.Y. YUN and C.Y.
PARK. 2014. Geospatial
Information Construction of Ocean and

Integrated

Terrain Using Multibeam Echo Sounder
Data and Airborne Lidar Data. Journal of
the Korean Association of Geographic



SRR BUARL] GNSS 2| mhe 82

UE 9T/ 99 BEE O AR 9

Information Studies 17(4):28—39 (o],
HE Y, &5, ¥x9. 2014, 3% Lidarsh
HEW 3354 ARE olggt e S
9 =gt APF7HER &, A A w st
7] 17(4):28-39).

Laurichesse, D. 2011. The cnes real—time
ppp with undifferenced integer ambiguity
resolution demonstrator, Proceedings of
the ION GNSS 2011. Portland. Oregon.
pp.654—662.

2012. Phase
estimation for undifferenced ambiguity
resolution. PPP—-RTK & Open Standards
Symposium. March 2012. Frankfurt am
Main. Germany. pp.12—13.

Laurichesse, D. biases

and J.P.
time ppp with

Laurichesse, D., F. Mercier
Berthias. 2010. Real
undifferenced integer ambiguity resolution,
experimental results. Proceedings of the
ION GNSS 2010. Portland.
pp.2534—2544.

Oregon.

Laurichesse, D., F. Mercier, J.P. Berthias
and J. Bijac. 2008. Real time zero—
difference  ambiguities  blocking and
absolute rtk. ION NTM 2008. January

2008. San Diego. California. pp.747—755.

Laurichesse, D., F. Mercier, J.P. Berthias,
P. Broca and L. Cerri. 2009. Integer
ambiguity resolution on undifferenced
gps phase measurements and @ its

application to ppp and satellite precise

orbit determination. Navigation. Journal

of the Institute of Navigation 56(2):

135—149.

PARK, E.H.,, D.H. KIM, H.Y. JEON, H.Y.
KANG and K.W. YOO. 2018. A Study on
Hydrographic Survey based on Acoustic
Echo—Sounder and GNSS. Journal of the
Korean  Association of  Geographic
Information Studies 21(3):119-126 (¥}
d, Add, ded, dEs, 4 2018.
SF5718F GNSS 7IREe] RSl et
AT SR HEks]A] 21(3):119-126).

Trimble. 2011. ambiguity
resolution in web—hosted global
gnss

trimble  rtx—pp.
pp.1115—-1125.

Introducing
multi
point

precise positioning  with

ION GNSS  2011.

:




