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Tangent Corporation) = # &7 Multiview £ 2§t 48 & 7 & 5~ s $ 4
oo A fTinseT ST W

.

Pick bottom Mask bad beams and poor regions
Mask wild picks and low SNR Calculate grazing angles and ranges
Compensate for depth Compensate every pixel
Submit stacked echoes Submit amplitudes of sub-images

Full Feature Vectors

Principal Components Analysis
Cluster

o QUESTERTANGENT "
4% 7 MultiView = p

M8 A A M in AL

QTC MultiView A F ~ #F 2 L tWE * 7§ A Fphw k&
(seabed echo) 2 %z &f(backscatter) 7 3t » & i & B4 &5 iy 0 @ F] 5§
*& B3 &2 #iF & (grazing angle) &« » %4 & (incident angle)(90° /% 2
miE & T 5 o~ Bt 4&)Z R P < | (footprint or insonification area) i # #p
o FltHERB 2 SR LA AT RIET SR T R o
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System axis

4 p MultiView £ p

B9 RFAHRETLF

QTC MultiView #-#75 % Hehi = & L5 27 00 BF 27 40 14
AR - B RAET R A 5 AR AT RS o 5B RS2
ez Baxs QlyQ2>Q3 ¥tz B P45 Q-Space ¥

~

WAL & P Tk (iterative) - 7 SBR[ o
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W 10 & F 4 %7 Q-Space 4 X7 B
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i 1 \MUL TIVIE Wiss 528K HE_052 PeHz_052s_124... =] EY
File R
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MNumber of Classes: From 2 To a0
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&2 F & & % (beam width) 5 9° f-kiF 10~15 = = ch & & ¥ 1.5~2.3
D% HE APLIEREBRALEL 20 T LARER L6 BRZTFIH
<o % F d2 5 A KR 5 05 ArkiFE 10~15 = = g & X 0.09~1.03
SR kFRERE S L HEF AL REST SRR 17 (R
VM HEFARFREFE) P ARRIERIRG 2]

dat

21 HEFA2 53 ARIFRARVRE
Odom H 5 % B | Reson 8125 % ¢ & Blix &
SR

* R R 9° 0.5°
I

1.5~2.3 = & 0.09~1.03 = =

60,272 4 (94 £) | 148,989,537 ¥ (94 &)

PR L “ rar - “ jar -
31,159 ¥ (95 #) 85,556,727 4 (95 #)
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W17 B3 &2 53 dplEeto i

312 H3 42 53 ARIEL Y R

RliFET PR EREFRRP EFRE R REFAR VL H
WA A ASATE G A E R RIRE R

1. & A4

BN SR g B ik o Rl R P R R A A 1
TALREFRIEFHI 5 ARFFRFO T 2RA

ARG AERH ML P S RBLFERERY A
B FLAEFT o A BP RS F LG 2 REF Y 52
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5% KRIRGPE G LD ARIERDA R

%22 % @z]l %“ % 3‘\/?]/#‘* j\)‘L l% %

SAMPLE IGE COMPUTATION FOR 2-MAN MULTIBEAMSIDESCAN SURVEY CREW

LABOR
Superyveony Surey Tech (Party Cieaf) HETTE 00y (based on G5 1105
Multibeam Oparaior
Crverhead on Direct Lakor (35%) 515,398 364
(GEA Cnarhead (115%) 49153 40iy
Total 107 367 Tohr 411 57day
Survey Technician 35,3554 (based on G5 55
@ 151% O/H (36%+115%) $58 74105 5340 1Tiday
Survey fadBoal Operator 523330y (based on GS 55)
i@ 151 % OH 556,553 312 5224 £%4day
Total Labor Cost for 34an Mutibsam Crewsday. $978.23
TRAVEL
Per Dhem (Mommall 3 @) S 88iday
[subject to JTR adustmeant on task ordars)
Tetal Travel Cost'day: $264.00
FLANT, FLOATING
Survey Vessel 1-foot
S100,000 @ 5 yrs @ 100 diyr % 200day
Fuel D&M, &z ¥ 2day

Total Plant Costday.  § 226.00
SURVEY INSTRUMENTATION & EQUIFMENT

Echo Sounder (DES0) 530,000 G 5 ys & 50 diyr $1200day
DGPS Carner Phase Posioning Sys $120000 @4 ys @ 100y $300day
IS RPH Motion senser 535,000 @ 5 s @ 100 e 5 TOiday
Rulibecm Systern (compete) $250,000 & 5 yrs @ 100 diy S500vday
Sade Scan Sonar [compleba system] 5T5.000 @ 5 s @150 dhyr S1000day
Tetal Stabion (RTK), rods, e, $32.000 @ 5 yrs @ 120 @y § Suday
[rental rate: S604)
Tider Gage, Auto Tekemetry (Manutacturer nental rabe) § Eiday
Survey Viehicks 520000 @ 5 yrs @ 225 diyr phes 05M § aliday
Misc Maberials (fiokd books, survey supplies, elc) § Ziday

Tetal Instrumentation & Equipment Costiday.  §1,230.00

Subtstal : §2535.23
Frof @ 10.0% § 28853

Total Estimated Cost per Day = 3 man Multibeam'Side Sean Survey Crew 3236475

oo E

AR E AL REFE RS2 TR L
Blerp| B+ S5 02 2 1 5 EXFBRPESBIEDRE
HREE RZPIFRAFEFNFFE > 11 22 x10 2 2 BB P B
Bl B3 dPIARFEES 200 2% o BMER S 5x10 T 22 +]
22=5]1 282 > gnhplEE Y ARSMFIES 20 2 ¢ > 50x10+1 ~ 2

’1,\1“&
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=501 22 » = X1 ¥R 10 R < 5 F RRER B0 5 F ARE
BBEIIREFE 2 0 12 Reson 8125 A tipl A ¥ 35 & ’J\‘r R
10 2 = PISMFFELY 35 % » RiFE 20 2 % P HRPIRFEES 70 2 8
S FIFRG26 TR RLIAEST SRR R G M

3. RIAE ik

w@ﬁ%g%g;&:;mﬁﬁ’iﬁ%¢%\W%£W@ﬁﬁﬁ
PR RPN RIEH Y %QUﬁﬂ??éiiﬁi’wéﬁ
XALSIITN o TR R RS S HF ApliFEE
1,000~1,500 =~ » % ¥ R BlEF 22 5 4poo~6900=m = K %
A~5 2B E R B B & AS TR o

s\
2

I SRR B

X
8

W

313 B3 &2 53 AREERIEE LR

HE ARIFEZE 53 ARIFEACERERSSHET] -
Bi 3 HFALGERT SRE 18 ¥ M AR D Pi-
AL BHAENBIFRERIZ o ® HS ARNEVHEL T HT
AT £ 39 T2d ToE 919 24 > F a5 i nai £ o
4T RATFIERR RO RZ o RIFLE A ) R angL o RAIE S
aimmwmfﬁ$%ﬁféﬁw%’iﬁmﬁvsuw74* 440414
a e 7id e = jk AR R Fo

FRIFE VS

7

R e R B

23 3 ABIRE 53 ABIREI LR

p A

05/26

05/27

05/28

1 7 B e

10700

10642

7813

WP BT 10

-11.51

-10. 87

-11.72

A G T o

-11. 31

-10.73

-11. 47

Wi

-0. 20384

-0. 14425

-0. 25049

wATE

-0. 20849

-0. 14615
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p A

05/26

05/27

05/28

0.13194

0.16825

0.16158

o 1 Bk 7

-16. 6~ -3. 14

-15~ -3. 66

-15. 28~ -5.67

5 oK FE

-16.5~ -3.13

-14.74~-3.6

1

-14.92~-5. 55

kiF L R

-1. 08~ 1.03

-1.

45~ 1.59

-1.51~ 2.42

T o +2xiR % £

0.46772

0.480751

0.573649

?OE42xIRE X

0.472366

0.482653

0.562112

- EREFLET

0.5

0.5

0.51

= EBRIFFAERNR

1

1

1. 01

FEPRIFFLET

0.25

- ZRIFP Rt

0.049

FRLFEP gt

0.003

FEPRIFP S

0.449

386

20
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[¥ CrossCheck Application
Fil: Help
Selected Data Sets for Analysiz
File Name
O ALL_DATA STMMARY
MAITE_datasetKH2006VC rosCheckEY2200606275E s
MAVE_datase AKH2006VC rossChec kY2528 ew 2o
MAVE_datase tKH2006Y  rossChecll YZA200606263B vz

[ Add Vertical Bias (m) 00
[ Run nalysis [Run Status: Finished

Difference Fange
-1.5052 24243

[] Force Diff Range

Point Bize (100.000

L]

Difference Statistics Information Difference Frequency Analvsis
Statistic Value L
1 miss
2 | Difference Mean -0.1946
3 Difference Median -0.197680 ===
4 Difference Std. Dev 0159720
5 Difference Range [-1.51,2.42]
f Mean + 2¥3tddew 051
7 Median + 2%3tddey 052 2. 0000
2 Data Mean -11.22
9 Reference Mean -11.14
10 | Data Z-Range [-16.60,-3.14]
11 Reference Z-Fange [-14.74,-313]
12 Order 1 Emor Limit 052 0000
1% Ouder 1 # Rejected 785
14 Order 1 P-Statistic 0027
15 | Order1 Test ACCEPTED
16 Order 2 Emor Limit 1.0%
17 Order 2 # Rejected 31
18 | Order 2 P-Statistic 0027 (75 )
19 | Order 2 Test ACCEPTED ) i
30 | Special Order Ervor Limit 026| | [ HighlightGiven Data Percentage |05 Cursor: |-0.181123

F18 B3 42 535 A RBRPGELA G H

314 B3 &2 53 ARIELEhP & R T

oo

I oF LA R
L ELERE S S PR E B 4 B A Bk S Tk
v ) T ARE 190 s R kg
vl 3 v AR LA Rk o B A 5 A R
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Settlement - At low speeds the effect of moving the hull through the water causes a
local depression in the water surface around the hull. The effect of increasing speec
on vessels with planing hulls i= to cause them to lift out of the water.

Squat - Changes in vessel frim as it moves through the water. Little appreciable
affect on transducer depth if fransducer is located near amidships.

4 p % W2 & ¥ Engineering and Design HYDROGRAPHIC SURVEYING <+ #

@ 19 Settlement & Squat »< &+ & B

SRR RS R E R ORI S TEy @?*«%ﬁ @
4y &g 5 P AL(pitch, roll, yaw) > vi ks BE2 T AL A RSEF A
W@ 1 5 patch test chdak g (T ¥ sud Ap e o

# i

farg PREDIB L 2 0 I BT PO EE - A R AR 2
i & (Total station) p &3 BAFESL B AZR T > L R FRA Kk ® - 4f
- & > Lok - Uk B AR 0 PR LR AR g AR E 8 A
b PEFENF AR VPl Ek B ds fiv R 2B TR o

ETTRS

bl

2. B3 A3 EMegA

H 5 &3 F]% 76 & (Pitch & Roll)iE + » &% % 5]k j2i0n 82 58
A > FAMMEREF A LRS- LPE(FAERE IR
i) é‘-igﬁ"rSfi) RV RIFR S AR T 4,}3@%] 20 o A jEaigE

ZEF SRE21KFL10 22 § A4 6 R IS AFEL XD



Nk M ASTRAR L PR o - da 3 ;
(heave) » % M 4242 HE 6 AR B f/E'J;‘;? oo dri kAt b R
YR EATL K o

W20 EF A3 ET LW

B
T
= 50.00
]
L 00 =
2000 — —
= __—-‘___-r
1000 - —
) === S
b 3 4 5 i 7 B 9 0 P 3 12 15
——coni 008 O30 J 000 | 122 | 001 (TS | BTS (491 |63 | T %36 J1.07 JIA15 (1530 |1Ted
o (iR | 015 (061 | 157 | 244 | 382 283 1247 11543 |1872 [72% [26.30 |61 3508
023 206 386 |5 14.74 |13 7104 [26008 [31351 [3046 (4502 ($200
wom 030 L2z |2m 488 |7 19,56 |269% [3085 [37.43 |aag8 [5261 (6023|7085
L T e ey

W21 HE 3 méspriygmi
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3. $F AFkpitchMa&iz 3

FELHAE G R F
% BB 22 > & Latency #
it FEPF o pitch 2 f2 8 £ 3| F f—'ﬁ I A AL B HEHS

=
b‘r%«\iﬂr“sé“”i% ¥ OSPRE23 -

% 4 #& patch test ¥ = pitch £2 latency n,ﬁ
y = -%z BRI R 3 AR, W

1@» beic

Pitch Latency
B R
W \w %
=== an | Faa B |Foag
|5 bE |[FuE

® 22 Latency = Pitch i3 & £ % # 2

__.K_._____.

¥l 23 Pitch 324 7% 7 W
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315 453 53 RRIE AL R

WA FRA ARSI 3 E E D RRIEL AR TE KB R
IR LHDGERHR EBE RRY S5 RRUET L E R E K
4

BoHFAZSFARFETRF LA > A hL R LH
RFRBRSET TREES > 53 ATEFRFHY T 2o

WL HG ARIFN30 D RiIFLFEARY 725 & 4o b Y
PR R MG AR TN ERBAT B R ] 30 2 8 g
ETERFIEEISEDH G EH BN - BARFLET BDE

2
f
REAMRE  BRMAIKFELL S > RBEHRREEZ HIVL BT £

Pe gl 24 % [ 25 -

B 24 Rl % = W
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Bl 25 R % /o 383% < []

d00 5 RRET R BRRS o P B R R R § o b
o 4R 05~20 2 ¢ s fiE MR E LR T ARA 4
%2 % 5o

BT R E B MIRR RS LR BARAT SRE 260 B
PTR P TRRER AT IO T ’%*"vf%fﬁf»ﬂ’z i o LU
TRl D 120 R BB deftate - FnE R ok p B ARt L R
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d TSl Flede t A P B LR AT B 5 24
W g R R L F] 165 2 A 0 ¥ B EREAE - R RS AR
F AP EFEALAAR] BT YRR ﬁ’% & &_gr (foot print) iR
ﬁ’HOBEE&MifLmloénﬁ LT EE 87 oA 45 B K
Er 34.6 = & > 60 & & Er 68.8 o A WwEEEFIRIFESE 0 U] 5 F AR
Wgﬁi?*4w;p45ﬁtm\’%ﬁﬂ TR 3L oA G BT T
R E T IRES AR ER AS R B A [ 0T S ] e R o

%4 THPFSF
0. bm

Im

RRIFHH G E 4

2m

bm

10m

204550

205645

206078

206524

206744

75496

75661

74902

12493

67913

2. 677

2. 677

2.678

2. 682

2. 694

2.633

2.632

2. 631

2.632

2.632

# 5 WIRR % %

0.318

0. bm

0.318

RRIFNHE R A

Im

0. 320

o3

2m

0. 327

5m

0. 34

10m

178455

179509

180758

183423

187228

62113

61903

61276

59476

50786

2. 845

2.853

2. 864

2. 897

2.938

2.7766

2.769

2.771

2.793

2. 819

1.098

1.106

1. 117
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W26 %3 dpliFeEr | 2 MHEHER

FRAPER Y H g RRNF - RIMEEEE 320 2 8 5 4TF S A2
BRIFERAF 2 B Lol #7753 RRLE AR T R KER K
RIS BE > F 0K 10 2 2 b 0 g RF & R

kiE o BIERFEES 20 2 0 o RLE IR ] facamik
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26 S ARRFIPMREFPFEZ TPIATHIHERZ

RE LA 1R PREE | FRUTES
) kiF 15 3 14 >10
3 RBLER | RIEARF 7 e
/%)
itk i } RS LA/
EE RGBT e RIER £ ¥ iE 3>25 £ /F)
BT BES g I RIE & 7 E F|>25 £ /F)
RRIE SRR R - A PR K TE A W
we T pEF kL ! RS 1

Ll R R EAEPT ORL IR
%5 A% (tine)

PEFERORE S

FRH-BEE ERTESIBELET LT SE 2iFEL T
R(GPS)afe ik U BLis > ¥ i AT Fenps B 5 7] AR 5 5 3-8 B
oo

BRI A5 26 NRTNE S RBIFL ST
FLimhPl - F Ry FIRT wElrg s FLpPFR
4 HYPACK o

P RATEPE T S % R4k R P (GPS Time) 5 A ¥
B H AR wL 53 AREGR e ¥ oL AU R nR T > i
W UTCE?E-'P’%%:H; R R E h - DR - g o
PRV AL o UTC 2 GPS P x £ 144y » @& ¥ fFh & P~ 3 13

T AE -

% % ¥ p|pF & F (latency)
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B BEERE I EREp REDF LT N
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*RTKHGUR > § 3 B foac LB A AL B it o 2 By
RERH T M RS-232 LblARiE 10 o ¢ X G HE F) R R

o

%7 %% &Rl /7!*‘?:'["3 RERFTFEF I RE

ERIFR | fREPER | ARLBEEFR
> FE 2= R (GPS) & - F 3 -
45 & & jx ik (Motion) & & * - T
@ % & (Gyrocompass) yod e * - 7

5 RBLER * - ® * = T

3. A Wi E E B

#* RS232 o @i F ;1 ‘}—'"T
w1 M A8 R
/E}@:;’Z‘ﬁ ZEWrRMEF F'ﬁ‘

H R

GBS R i B 41

E
iR i TP R o - R
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‘m}‘s ﬂrﬂ as«

m
AL I pEE TR R

HERESRE COM1
R R s e T S AR T
B EEEANER T E PR - e
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. TEEHED
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A ORBIR SRR RFZD

3.22 %%
RBIFR S TR~ 820

%%ﬂﬂﬁﬂﬁ S Y el
. Latency fi3" ~

55 RBliFREE 3 & fa RE(?
SR BGE AR KA )

=

Gl
L
[

At
Wit A& LA PR Y aad i
ZDA #5342 GPS 2. PPS fi-58 enni B o
8 BIFE AR EFILBFEL
Patch Test UTC pF R iz & PPS i
Latency $i=;¢ YES X X
ZDA #-5¢ YES YES X
PPS 5% YES YES YES

1. Latency #=;¢

Latency $5% 5 &4~ chpE [ i3 o B BB SARIFETRE B R

7 E
P4 RBpliER 40 8

Pk (R R PR B3R ) BIFE k(5

L ) fa gk

¥ OSPRE 28

Exl 0 ! PEREGE > (FE 22 5 patch test ¢ &b
Latency % it

®] 28 Latency i3 it
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d 3> Latency B R F S enT i o PFRAET A EF A
LR SR U RT > @ FRRHART - ko FREF A
B R Bl JRREE N WOk 0 B R RARRARE 0 347 B AR R ARl
FOHMMEERRRAFI AUBEFHA(FALTAROSR)E 3 %
B (KB RIEIE F>10 /)Rl ks FRBEDERHARAE &

ozt {danigosdl e
2. ZDA #-5%

AR BIRF G PR RIS W FRBERRS 0 d 0
BERFTH(LEE ~RBIFE - HEZTREHLH)T AN F 2P
BT F LI A B R RE IR B
A AR G PR G A BT E B R R
BB RGN e R R R T et g
PR - BRFIEY AT LiFEEERRL AT £ 42
i * > ZDA 5 NMEA g ivP g ? — 4> N 3 ik @iy
Pt Al RIEORE N L R4 e ZDA 5t P ehiEh pERF(GPS time)
oA AITEFAPIBE O S FEBFFPURTEARRETLE
SR FEPEEOREFL TR X FLY HUTC R - F o
ARV SRE 29

UTC-GPS=14s

—

GPStime UTC time Taiwan time

W29 R AL ET L H
3. GPS 2 PPS #3¢

g% ZDA ¥ s UTC 8228240 Pl e b chRP 3L > R {3025 PR
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ﬁﬂ%’ﬁ—ﬁ?ﬁﬁlmﬁw FRE T -8 ﬁ50ﬁmm
n‘ & ° IPPS(L TTL pulse per second)dp * F)i% &} — i #% st 55
B EEAE R > * TR EN R F A > H JHen PPS 2 ¥ % b
E%Fé'*%z,& P FE AL IR ETMIPPS T A ED 4
v 0.3 5% 11 (1.322.323.3) > & fam W GPS i 1) ZDA £& PPS
MEL G F TR L o @ PPS PR3 FORK T AR A B o
A 2 20 ZDA * 3t ZE PERY A IE S PPS * 3t e TR E ~ 0 R ehpE
o7 %K 30-
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3.3 #Fitdr & 13 o (Patch Test)2. ¥ %3 2 2 jife

w%iﬁ%ﬂ$wﬂ%%ﬁﬂ’%ﬁ%$¢
R B AR(BR)EERAEF(F) =+ B
&éi%%ﬁ&m@%%i’%ﬁi
ARZPFEREFT SERER T
Foo R EFEHL Tl &3 o (Patch Test) ) : ¢ 35 pF A
(Latency) ~ = {4 #@ & (Pitch) ~ = + 8 & (Roll) 2 4,45 5 & (Yaw) -

Elle Edit View Tools Help
DESHimedoer

Select 4 time for graphical sensor |[ZSRERISENNETI)

Swathl 4] Date | Time|Time Emor]l X | ¥ [ Z [Pitch| Roll | Yaw |Manufactured Model Serial Nunber] C
Navigation TR0 (0000 (0000 1960 [1.410 [1£30 |2300 [0.3%0 [-6000 |Remson Feson Seabat 8125 iGN T
e LU P O | ‘ | | 5
Heave
Pitch

Roll =
SR i "

W32 i 8XHEWME

o] —]

3.3.1 p¥ & & (Latency)

= E SRR N S 1N B~
T SPRE 280 AJEITES
WH B R T A TR L kLo

PR RFE S B d e 3 T B0 72 E gupl £ )
GPS FREFF il bl EHP » RFLPAPFEFI 18+ £

—

3-19



Ag;; » CNMEA TR B IS @ 3 5 F ) 10 £ L imanis ]
amﬁi&mn%’uswmﬁgﬂi’4a1@azAz,u
t%iﬁ MBI 2 a8 5 F RBIIFERA AT R P
2 2 < (DGPS #58) e * »>1 2% FRhR B R T E S 10 24 p (RTK
B ) oAt BIE o BRI GPS s P R P P A P AR A B
o e RS AR dop BIE 0 d T GPS A e &2 & 5 4 b

TR B EIE L Vo < PR ¥ (Latency) 0 f3 5 Latency ¥ #c
PFo 2 R T B FlRRRE T

-
1)

SN

FiE P IR L R

AF R o

N AF = g o5 L &)ﬁ:(Pltch Roll, Yaw) i £ & e, 582 i3
N e & ‘/‘@ﬁ@@ 33 it AF Ay AR LT o RIE
® PN

LI FLAAES ﬁ"“ﬁ’ & BEakin s bR E Bug AL

MEEZ e TR RECE A RBET FEE ERLPF
p\z\ FiT3 7 Patch Test ¥ #F £ 1

A e aE £ o Patch Test eni &
i BB RIFITERRE o

PITCH
S
N
y o\
v
GPS ANTENNA
|
a
||
\ Jq : MoTION SENS

Tﬂnmsnucsﬂ_ =k

W) 33 Patch Test 424t 2.3 B
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3.3.2 % 14 % & (Pitch)

7 1 f»Ei(Pitch)#ﬁ iRl ;éfﬁ% Fligdge b e T AT R A 3§ SR uf F
v L F5 0 pLpEd e b'?-g};‘l_"f%mﬁ_}ﬁﬁ_ﬁ.'é" s 1B (PItCh)
¥ % PR B 34 - Pitch i mﬁ% T SPEE 23

W] 34 Pitch 3£ 7 % ¥

Pitch enig &+ » V2 e A Vet P 327 kv 0P 0 EB
S T ORRED G R B &mi)i S| AN ]
v %P 35
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Pitch

FHS ST
¥

Rz

T

B 35 Pitch iz &+ & ;%\ %
3.3.3 3

5
% 4 % & (Roll)
=+ A (Roll)dg RIZEPEFld; G 2 & L AL S RF v Z & @
X% > ¥ 4 PBE 36> 2 Reson 8125 % 6 > HF &4 F 120 B 5 B
- XHFVRIE 240 L RFE T L EI20BF K F - HER
4 HASR - RF AL 1102 130 BH ko =% P&
CHEPE AFERXA -
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B 36 Roll 3£ 57 & Wl
Roll igi % 2 ae FTp bk hw )0 EHL7 4

Roll
i g

S e
A

B 37 Roll i3 1 = 3
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3.3.4 4545w (Yaw)

Ay 4 e (Yaw)dp RIFFF Fldp & 2 PR U 0 dp4a e
e > HE RSB AR TR T SREI 38 Ak P
BV R B Ak A A Bk > F A RB A ER L - B -

3

B 38 Yaw -4 7 3

Yaw i & & 3% S ut FHEHY =+ kv £ i%’ﬁé’r%ﬂm‘?"i T {74
e m o B AR endk B - BERSD moe— 0T ER
B 39 Yaw i i # PP A 0 Ap¥EA S B ﬁimﬂﬁﬁ F A B
WET SAEEY > s BAETT Y FORIE RBIY AR k3R

4 & (outer beam)A% it F B dF et X 3] Yaw s e B ¥ - B3 £ &
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\\\Xr
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RTK # (= & 7% « % 1 GPS  RTK 050 7 i | 2 & i 3
Rl & dp R E g R0 P Lok 0 RTK &
FHARB D (heave) 2 i =Bk o A B EF L

(1) RPEF R H I 53 RRUEE IR R FRET 7 A4E 10 =
o B R RET AR SRT T E KL T+ (F WGPS
Z 5 GLONASS):hsfd e ‘o tpde = 8 i & » { 374 5 4
FEII0L/f o e l0 XX EEAFRALER 2L BEE
R?TTEEE- HF R e

(2) FhasE e PERTK £ H A &1 & 7% £ FE R
5L R 2k A e & %] (Dilution of Precision, DOP) » i® % #p
Rk asisnk 2 DOPESF ¢ se 3+ ERIHAR 3 &30

(3) ¥ EHRBE N+ F AL I RTK fi038 T F & Fjrre b A shihi
Mg BT @RT O TE KT F GSM B &R
f?f;é_ﬁ:;‘ P B RARTEFAER  FiEs 135 - TR T
o R R AT S A DT R AR RAR BT R
i = H& ABMBEREFAZERE RTK 2RT AL TR S
FEN > FEIAATENFEFIS > IR E AL



REBEELEF R - FeEad FTahTRRETE S ARTE

3
ol A R

=

(4) RTK &2 # & efg 2 0 i+ 3 RTK L2 # & 0%+
Ew-BFF TR AHART ORI 2 RTKRIE ¥ H
BHEPE ¥ OUEERSEEER BRI R AL O
WAL AL B > AR LPF > 10HZ {374 5 e T
B BHALFEMUPER B > 3 FRE -

43

(5) P+ ik LBk LA S RIS L FE A
2= S RTK # 5M7 i3 0 pF o 2R RF S RB T € * Bl

P S TR 2 o

3.5 fﬁ%-} ip;ﬂ * 53FE 5 E] RPIE A AR R2ZFE

—

35.1 % § KBIF & SegZ L R A 7

v

PR ORBIF AR AT {E A S LA RFERFEL > T
EHAA L XY D Bghe > T Efed GPSHAEEF > RFERIFLR
LAV 2B A 9 &35 1 BIIE K E RI(Measurement error) ~ 5 3

-k 3% % (Transducer draft error) ~ #: ﬁ; v -k 324 (Settlement & squat) ~ #-:#
£ /722 £ (Sound velocity error) ~ j§ ;22 i 3% % (Heave error) % 3 iz 5 i
£ P35 £ (Tide/water level error)
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Positional uncertainty
ellipse

Positioning system

Water surface elevation

L uncertainty

Depth error ellipsoid

Transducer elevation

Depth measurement

4 p % W2 & ¥ Engineering and Design HYDROGRAPHIC SURVEYING
Bl 47 RIF 0D ETET LW

£ 9 - %k 05% T EALR 2 RIIFELIE R £

Error sources Minimum [Maximum
Measurement/instrument error for sounding 0.2m/at | 0.3m+
error  [system, imperfectly measured 10m depth| 0.5% of
roll/pitch, error in seafloor depth
detection, error due to off-nadir
nature of outer beams for MBES
Transducer [Variability in vessel loading, 0.05m 0.15m
draft error [techniques used to measure/monitor
transducer draft
Settlement &|Limited by sea roughness & 0.05m 0.20m
squat  |proximity of suitable location to the
survey area, Settlement/squat
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Error sources Minimum [Maximum

determining method with RTK GPS
will minimize this error.

Sound  |Ability to accurately measure sound| 0.2m 0.3m +
velocity errorjvelocity or calculate from CTD, 0.5% of
spatial & temporal changes, how depth
SVP used to convert measure time
to depth, associate with refraction

for MBES

Heave error [Depend on sea state & sensitivity of| 0.05m 0.2m
heave sensor

Tide/water |Measurement error of gage/sensor 0.2m 0.45m

level error [& processing error to the datum,
error in computation of tidal datum
for short term stations, error in
application of tidal zoning

4 5 # W21 & ¥ Engineering and Design HYDROGRAPHIC SURVEYING

352 %3 kBIE R L B34 (TPE)

SR ABIE AR RIMAR KD ABBIE S L2 PR BeA L
RG22 A L REAOHAVY WdFhis A 5FL (bl
B R EAR) PR R B o BT DREMARE L SEAF S %
F 5 3354 @ 3% (Total Propagted Error, TPE) - 12 CARIS % &) » & &2 3+
¥ TPE e =& 5= <378 > sp¥ =% & 2 & g (Offest) 2 £ 2% 1
(StdDev) -

1. =g & 2 & & (Offest)

MRU to Trans X (m)| MR to Trans ¥ (m)| MBI to Trans Z (m)| Rav to Traxs X (m)| Hav to Trans Y (m)| Hav to Trans Z (m)| Trans Roll (deg)
i Bl GRS T 0280 5Ti) 5556 i)

(1) MRU to Transducer(x,y,z) : 4y &£ Z &t R I 5§ = B fhw i

#ink o
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(2) Navigation To Transducer(x,y,z) : Tk I 5 k= B e chip ¥

B

oy

(3) Transducer Roll : fepFig * = 5 gk Al v ¥ » & 2

[ SRS - A S

2. %% 4 (StdDev)

: Motion Gyxo (deg)| Heave % Amp| Heave (m)| Roll (deg)| Pitck (deg)| Position Nav (m)
i 0050 o0 0.0 0010 0.0l0 0.0

(1) Motion Gyro : & ip|#ue efe B X o

(2) Heave % Amplitude : 7§ ;g2 & & it iR B X o
(3) Heave : &l ;2 ek i £ o

(4) Roll * £ = w8 & iR B X -

(5) Pitch : & ip|a fs AL e B X o

(6) Position Nav @ #_i= & % o

; Timiag Traxs (<)| Har Timiag (s)| Gyro Timing (s)| Heave Timisg (s)] Pitch Timing (=)| Roll Timiag (s)
i 010 010 .10 010 GR] 010

(7) Timing Trans © 4 #£4p 3 PRV e X o
(8) Nav Timing @ Z_i= PF R e & X o

(9) Gyro Timing : & /p|4p 34 o pF il 3 X

(10) Heave Timing : & p|/% ;A pr fF el 28 £ o
(11) Pitch Timing : & /g% (s A PFF iR & X o

(12) Roll Timing : £ = +#HH ¢ PR iR 8 X

Offset X (m)| Offset ¥ (m)| Offset Z (m)| ¥essel Speed (mi's)| Loading (m)| Draft (m)| Delta Draft (m)
0.010 0.010 0,010 0.000 0.000 oma 00w

(13) Offset X : R R EX B PS8 & x o il £ -
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(14) OffsetY : R R FEX EApH =8 Ay dho R EZL o
(15) OffsetZ : 2RI G E X L AP =8 &z phro PR B X o
(16) Vessel Speed : & ip| 4k il & 1

(17) Loading : 4 & jd kL

(18) Draft : £ ipl4; & ve kiR £ o

(19) Delta Draft : £ |4y & & fg v AR B8 £

MRU Aliga StdDew gyro| MRU Aliga StdDew Roll/Fitck
0.000 0.0

(20) MRU Align StdDev Gyro: & % g2t % 304 €386 ¢ o § P45 4y
o R L o

(21) MRU Align StdDev Roll/Pitch : 4;; & = g5 ik 2% »M 4y £ 186 ¢ o
ER vk iR o

353 2 ABIIEAARIEZHA

B% % R0 45 (IHO sp-44) 7 22 3 etk Sk 50774 B3 A F L 3]
B RLERE R > N E L RIFESOERIEAR I RFE TPE 2 48k 0 &
R RIS F BRIE e TPE - 3 0068 2 VRN 1% K R iR
FE o P WA RIE Y M BRSO L By~ Y o
Reson 8125 % &) » A= »t 3 228 RiF 5 12 & % @ B> kL TPE 5 &
162 2% > &% TPE g% 0105 28 » B ¢h-kiEH 25 21 > kT
TPE $ % 1.726 2> & » &3 TPE {4 4% 017 2 % o

|  Beam | Depth (m) | Tide (m)| Dp TPE ()| Hz TPE (m) | IHO S-44

106 25.357 0.805 0170 1.716 Bpec. Cder
104 25353 0.205 0.170 1.716 spec. Oudex
101 25.355 0.205 0170 1.726 wpec. Oudex
102 25341 0.205 0.170 1.7 spac. Codex
105 253% 0.205 0170 1.7 Spec. Oudex

Bk PN by 0 13 K 5 R PRIFE O UELA BRI TBLERR AR KT
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acoustic classifications with multibeam, sidescan, and single-beam
sonars.
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J.M. Preston and W.T. Collins, Sept 2000, Bottom Classification in
Very Shallow Water by High-Speed Data Acquisition.
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Claszzify Seabed
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522 Ak im ARS

*.Seabed #% = ASCII ~ 34 >

b

20070214,112143000,
20070214,112144420,
20070214,112145850,
20070214,112147260,
20070214,112148680,
20070214,112150670,
20070214,112152080,
20070214,112153510,
20070214,112154930,
20070214,112156630,
20070214,1121581590,
20070214,112159500,
20070214,112201320,
20070214,112202730,
20070214,112204580,
20070214,112205990,
20070z214,1122074z20,
20070214,112208980,
20070214,112210400,
20070214,112211810,
20070214,112213230,
20070214,112214660,
20070214,112216360,
20070214,112217780,
20070214,112219500,
20070214,112221610,
20070214,112223030,
20070214,112224450,
20070214,112225870,

i * QTC CLAMS +

WA~ RIE
RS &

e

Val

X

26576032,51
26576380,51.
26576570, 51.
26576287,51
26575500, 51.
26573828,51.
26572456,51
26571089,51.
26569727, 51.
26568453, 51.
26567450, 51.
26566661, 51.
26566054, 51
26565544, 51.
26564933, 51.
26564597, 51
26564429,51.
26564551, 51.
26564827,51.
26565272, 51.
26565596, 51.
26565822, 51
26565818, 51.
26565669, 51.
26565161,51
26564608, 51.
26564085, 51.
26563627,51
.2Be5Ee3222,51.

R e T T I e e e s s R R S I Sy

.95273080,-12.
S5z7v1vzz,
S5zv0zzz,
.95268480,-11.
95266488, -11.
95263415, -11.
.95261104, -11

-1z.13
-1z.

95258677, -11.3
95256199, -11.
95z53152
895z50z271,-10.
895z470z1,-10.
.95z44244,-10
95z4140z,
895237639, -10.
.95234754, -10

,-11

-10.62

95231879, -10.
895228765, -10.
95225923
95223033,
95zz0014,-10.3
.95216501, -10

,-10.
-10.32

95213180, -10.
95210083,
.95205448,-10.3
95z01615,-10.
95198383,
.95195140, -10

-10.

-10.

95151541,-10.52

17,-1.
,-1.
01,-2.
9,-z.
70, 2.
51,-%.
.5z, -2.
6, -Z.
36, 2.
.0z,-2.
99, -z.

-1

EER

.84, -2.
-z,
50,-%.
.50,-2.
55, -z.

1z,

w

% P #& (Interpolation) ~ # jic
(Class Complexity)

6, -Z.
-z,
5,-z.
.34,-2.
a1, -z.
a1, -z.
7,2,
35, 2.
35, 2.
.44, -2,
-z,

S94537055,1.
06089661, 1.
03384638,1.
44772434,1.
358z8280,1.
432515944,1.
387594470, 1.
43533087,1.
53z278255,1.
41087260,1.
83223438,0.
-2z.807z26814,0.
70535135,1.
186506599,1.
06278658, 1.
54522300,1.
64771771, 1.
-2.52668118,1.
49780536, 1.
27801800,1.
54176760, 1.
50577569,1.
£E238451,1.
55178905,1.
466504231,1.
3z2797480,1.
32724505,1.
z6z07852,1.
35485440,1.

P‘}’ﬁ_ﬁ;\:fl‘%ﬁ"ﬁ.lﬂ
Q1 %#c ~ Q2 ’}&‘Q3 ok~
PP~ RIS

1
R A

)

RS )

AU S

4§ Fe & (Feature Complexity) 2 4 #f 4
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4335774z2,1.
58558726, 1.
43644333,1.
12534058,1.
19495444,1.
17362463,1.
24055707,1.
23600455,1.
17250073,1.
z0810878,1.
06576554, 1.
99054557, 1.
04474545,1.
183245590,1.
35003650,1.
lzgzBe27,1.
10317838,1.
10637164,1.
19563878,1.
30z285525,1.
0S9436595,1.
19157565, 1.
07578373,1.
16375244,1.
1g975832,1.
2275934z2,1.
26105154,1.
3z700062,1.
2070z568,1.

14995444, 9, 36,05, CLASS_05, WORKSHOP3, 20070214, harwich, 1,17
04328752, 89,01, 05, CLASS_0S5, WORKSHOP3, 20070214, harwich, 1, 18
14013290, 99, 54,05, CLASS_05, WORKSHOP3, 20070214, harwich, 1,19
25661898, 95, 51, 04, CLASS_04, WORKSHOP3, 20070214, harwich, 1,20
22895193, 89, 45, 04, CLASS_04, WORKSHOP3, 20070214, harwich, 1,21
19017887, 96, 10,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,22
17293179, 99, 51,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,23
19239926, 99, 68,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,24
20018363, 99,80, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,25
23800921, 85,06, D4, CLASS_04, WORKSHOP3, 20070214, harwich, 1,26
33917379, 99,00, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,27
31575084, 99,01, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,28
25033772, 99, 38, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,29
23810351, 98, 49, 05, CLASS_0S5, WORKSHOP3, 20070214, harwich, 1,30
24881446, 85,05, 05, CLASS_05, WORKSHOP3, 20070214, harwich, 1,31
23415232, 99,75, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,32
22155130, 99, 39, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1, 33
26772273, 62,04, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,34
20244849, 99,92, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,35
15362656, 90, 24,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,36
21409154, 99,03, 02, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,37
21536422, 99, 58, D2, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,38
23975205, 99, 56, D2, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,39
19007444, 99, 25,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,40
20691192, 99, 58, D2, CLASS_0Z, WORKSHOP3, 20070214, harwich, 1,41
20139945, 70, 30, 04, CLASS_04, WORKSHOP3, 20070214, harwich, 1,42
17938364, 91, 31,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,43
12764859, 89, 09,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,44
13721323,99, 17,02, CLASS_02, WORKSHOP3, 20070214, harwich, 1,45
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5.4 -KiEE A RARFTFHL

AEEFRORTAT AL SERFHFRAT T EHERT
A EFER FEM > b S57 it g QTC A~ #E S8 F & - g et
AV R Stcod QTC RN SRFABMTRPEEA L P Y
2R s Lk s K 5% Class %% ~ Class % 4%~ Class # & ~ -k iF ~

RIS AEE 4 Lo AR AT
210 53 AATFHERS
i | FRAE R AR 1§ 2P TR B P
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_ OdomEi 55 Reson 8125% %

(KZE10~15m) 1.5~2.3m 0.09~1.03m
2R 60,2725(944F) 148,989,53745(944EF)
R 31,159%5(954F) 85,556,7275(954F)

$90.028 (/KR | #51E/F AR
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01946
Diftesmie Medina 0197660
Daffesence . Dev 0155730
5 Dilfesence Range [151,242)

Mesn + 2 5tidew 051
T Medin b 2%udee 052
Dot Mean ETED
Ffenence Mean AL
10 Dot Z-Range (1660, 3.14]
Il RefowweZReap 1474313
12 Osler | Envor Lunt 052
13 Onlex | # Repected
18 Ouler | FSuite 002
15  Ousder | Test ACCEPTED
16 Onles 2 Envor Linut 103
17 Oples 2 # Repecied 3
18 Onler 2 P-Shistc [y
19 Osler2 Tet ACCEPTED
20 Specisl Ondes Eror Limst 0% ¥
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=T

SR AR
2006, 20
10700 10642

0.1442
-0.14615
0.16:

0.449
386

3508

HRElz k=R

Settlement - At low speeds the effect of moving the hull through the water causes a
local depression in the water surface around the hull. The effect of increasing speed
on vessels with planing hulls is to cause them to lift out of the water.

Squat - Changes in vessel trim as it moves through the water. Little appreciable
affect on transducer depth if transducer is | d near ami ips.
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Min. 5cale 2000 Sat L
in Scal :

Max. Scale 20.00 Sgmall 0.00 {2
Sigma E 0.00
~ Plot - - Sium:lz 0.00
Err. 0.00
¥ Phase diference 7 TR EIEN
v Freq emar - Lon 072°43.4205 W

Height 18.70
¥ Freq adustment  EEE Eacting 1007200.75
= Northing 777013.29

Undul 0.00 m
0.00

ecorder Setup (PGPS Test

HDOP 52 [ =
; 20,00 set 7
Min. Scale 20 Mode Differential
Sigma N 0.0a
May. Scale 20,00 Signa £ o000 BT
Plat Sigma Z 0.00
: Err, el 0.00
¥ Phase diference B Lat 41935,6153 N ) Ay !
¥ Freq eror - Lon e EREIP R 3
1 Height 18.70
¥ Freq adiustmert S | Easting 100719824
Morthing 777011.35
Undul 0.00 4
Tide corr 0,00,
Cancel Sync err -4.01 [)A I I
1 min

Ziza(Patchnest)
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Errorsources Minimum Maximum

Instrument error for sounding system, 0.2m/atl0m 0.3m+0.5%of
imperfectly measured roll/pitch, ri depth depth
seafloor detection, errordue to off-nadirnature

of outer beams for MBES

Measurement error

Transducerdraft Variability in vessel loading, techniquesusedto  0.05m 0.15m
error measure/monitor transducer draft
0.05m 0.20m
Settlement & squat : e ’ :
sq Settlement/squat determining method with
RTK GPS will minimize this error.

Ability to accurately measure sound velocity or
calculate from CTD, spatial & temporal
changes, how SVPused to convert measure
time to depth, associate with refraction for
MBES

Sound velocity
error

Depend on sea state & sensitivity ofheave
sensor

Heaveerror

Measurement error of gage/sensor &
Tide/water level processing error to the datum, errorin
error computation of tidal datum for short term
stations, error in application of tidal zoning

B =T Z==Engineering and Design HYDROGRAPHIC SURVEYING

4-6-1~ %= kBliE— %7 5% 8 e A e Fal
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Positional uncertaint
| ellipse ® Positioning system
b

Water surface elevation

Transducer elevation

Depth measurement
] uncertainty

T

Depth error ellipsoid

T F2EEngineering and Design HYDROGRAPHIC SURVEYING
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Reson 8125% %

1.5~2.3m 0.09~1.03m
60,272%(944F) 148,989,53755(944F)
31,159%%(954F) 85,556,7275%(954F.)
o i % 5 A O Par’ K i’:\;’]:\[

A3 R B R BOR

SAMPLE IGE COMPUTATION FOR 3-MAN MULTIBEAM'SIDESCAN SURVEY CREW

LABOR

Supervisory Survey Tech (Party Chief) $42.776 004t (based on GS 1115)
Mutibeam Operator

Overhead on Direct Labor (35%) $15,3% 36yt

GBA Overhead (115%) 5,122 40

Total $107.367 78yt $411 57Kay

Survey Technician $36,366/r (based on GS 95)
@ 151% O (38%-115%) 58874105 $340 17/ay

Survey AdBoal Operator §23.332yr (based on GS 55)
@151 % oM $58563.32 $224 d%iday

Total Labor Cost for 3-Man Mutibeam Crew'day. $976.23

TRAVEL

Per Diem (Nommnat): 3 @ § 88/day
subject to JTR adjustment on task onars)

Total Travel Costiday: $264.00

PLANT, FLOATING

Survey Vessel 32400t
$100.000 @5 yrs @ 100 diyr $2000day
Fuel, O8M, ete § iday
Total Plant Costiday.  § 225.00

= =) SURVEY INSTRUMENTATION & EQUIPMENT

 Echo Sounder DESO) 330000 @ 5yrs @ 0y

SI?(LHayI
¥

Mmmsmmi&masm@ 00 dly

Tawaum:RTK}memﬁzm@iyrs@ 20 iy $ Sitay
(rental rate: $60/c)
Tide Gage, Auto Telemetry (Manufacturar rental rafe) § 22iday

Survey Vehicie $40,000 @6 yrs @ 225 diyr phus O&M § 2idy
Wisc Malerials (feld books, survey supples, elc) § Zilday

Total instrumentation & Equipment Costiday.  $1,230.00

Sublotal : $2695.23
Proft@100% § 26352

Total Estimated Cost per Day - 3 man Multibsam/Side Sean Survey Crew  $286475 i)
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| & CronCheck Application
| B Help
Selected Dwta Sots for Analyse
File Nue
O ALL_DATA_SUMMARY
B MAYS dotor KHI0S omCheckX YD2006067TSE 0
B MAVS daborKHI006CromCheckX YZ05286rw s
MAIVS,_debor AKHIMI romtbec X VZU00G0E26SE s

['¥Y

] Add Yertical Bass {m)

Differvace Shaetics

Snastc

; i
3 Duffeseace Mean 01946
3 Daffesence Medina 0197680
4 Dafference S Dev 0159730
5 Diffesence Range 151, 242)

6 Mean + 2%tdev as1
T Median ¢ 2°Tulder a5
8 Dt Mesn n»n
9 Refeoence Mem 1114

10 Dot ZRange (1660, 3.14]
1l RefewmcoZRang  [1474,-313
Onler | Ervor Limit 052
Oules 1 # Rejecied 785
Onles 1 P-Shistc 0oz
Oter 1 Teat ACCERTED
Onbes 2 Envor Linut 10
17 Oples2 # Rejected 3
Onler 2 F-Snitic 002
Onler 2 Test ACCERTED
Specil Order Enor Lusat 0% ¥

[0 Highlight Given Dat Percentagn 95 Cumor: -0 181123

CE

etk 10700
AR P A -11.51
EERFE

BEIFHE

-16.6~-3.14

-16.5 - -14.74~ 361

-1.08~1.03 -1.45~1.59
046772 0.480751

0.472366 0.4826
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wiae R E

p—

Settlement - At low speeds the effect of moving the hull through the water causes a
local depression in the water surface around the hull. The effect of increasing speed
on vessels with planing hulls is to cause them to lift out of the water.

Ll

Squat - Changes in vessel trim as it moves through the water. Little appreciable
affect on tri d depth if du ish d near i i

7 8
375|451
751 | 983 [1247 1543
1126 |14.74 (1870 [23.14
1502 (1966 (2493 (3085
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0.34

0.318

7 P& RIAFRMBETL

0.5m« 1me 2me 5me 10me 20me
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183423
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50479 46569
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Patch Teste PPS #% iEe
YESo Xe Xe
ZDA #: K e YES- YES« Xe
; PPS ## K o YESo YESe YESe
= ) 08:00

A % g RAIR %

Recorder Setup
Min. Scale -20.00
Max Scale 2000
ot -
¥ Phase difference R
v Freq. emar =

¥ Freq adjustment  EEE

cocn

Min. Scale -20.00
Max. Scale 20,00
Flot

[V Phase diference R
¥ Freq eror o=
¥ Freq adustment S

M ees Test

Hubs

HDOP
Sat
Mode:
Sigma N
Sigma E
Sigma Z
Err. ell
Lat

Lon
Height
Easting
Northing
Undul

PGPS Test

BT

41°35.6156 N
072°43.4205 W
18.70
1007200.75
777013.29
0.00m

HDOP
Sat
Mode
Sigma N
Sigma E
Sigma 2
Err, ll
Lat

Lon
Height
Easting
Morthing
Undul
Tide: corr
Sync err
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1z 20

Fi
Differential
0.00

=20

000
0.00
0.00
417356153 N

o

0720434211 W
18,70
1007198,24
77F011.35
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0.00,
-4.01
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A=6-105 GRS R OS5 Yo B A B =L AR Fa

-

; Positional uncertaint
S ellipse ® Positioning system

___Water surface elevation

Transducer elevation

. Transdu

—_—

cer

Depth measurement
] uncertainty

T

Depth error ellipsoid

Measured depth

/

{5 B = T ==Engineering and Design HYDROGRAPHIC SURVEYING
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T = iﬁ‘
Minimum Maximum

0.2m/at10m 0.3m+0.5%of
measu:'ed mll.-"pit i depth depth
seafloor detemon errordueto oﬁ -nadirnature
of outer beams for MBES

Measurement error

Transducerdraft Variability in vessel loading, techniquesusedto  0.05m 0.15m
error measure/monitor transducer draft

Limited by sea roug § 0.05m 0.20m
suitable locationto the su: _

Settlement/squat determining method with

RTK GPS will minimize this error.

Settlement & squat

Ability to accurately measure sound velocity or
calculate from CTD, spatial & temporal
changes, how SVPused to convert measure
time to depth, associate with refraction for
MBES

Sound velocity
error

Depend on sea state & sensitivity ofheave
sensor

Heaveerror

Measurement error of gage/sensor &
Tide/water level processing error to the datum, errorin
error computation of tidal datum for short term
stations, error in application of tidal zoning

B =T Z==Engineering and Design HYDROGRAPHIC SURVEYING

& RAIR % sue e

| Depth Gm) | Tide )| Dp TPE m) | Bz TPE (m) | THO S-—44
5357 TR ] 1716 Spec. Omex
2353 025 0IM 1716 [Spec. Oudex
25355 0805 01 1.7% Spec. Ouder

2 341 D&% 01™ 17% [Spec. Oudex

| B3% 0205 0170 1.7% Spec. Ondex

Offset X (m)| Offset Y (m)| Offset Z (m)| ¥essel Speed (mis)| Loadiag (m)| Draft (m)| Delta Draft (m)|
0.010 (0,010 0010 10,000 0,000 |0.0m (0,000
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