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gk UEEREEEREEE L | (Le Centre Interdisciplinaire de Développement
en Cartographie des Océans, A NfifE CIDCO ) B—FrE £ e B lE 3 EE BRIk
EFIAEER  RAPESE KEOMNZ 203  BURM ~ RESHGAF - BFETT 2016 A5 - CIDCO
FregERa: " gENIE B MHERFE (Hydrographic Survey Category B Course, Cat-B) | » EHEj
ERE RS FE N =4H4% (International Hydrographic Organization » LU~ f&§fE IHO ) S-5
TR MG ERRE N E AU R E A BRE IR Z B S (International Board on
Standards of Competence for Hydrographic Surveyors and Nautical Cartographers, IBSC ) &%
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EEHEDET - FREIESZETFTK > SRSt B0 DU R & 72 S - SEpcEE R
SRR - BREFRSH T ENE SR FSUIRINESZE (Final Field Project, FFP) » S5k
SEE AN AL TE A BT A ( Rimouski ) HEE HETT - HSATE 2122 B e A AL -
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BRI ES E E R - WAEHIREIR 2 IE D BIAE - SRR BB A N E
TR 2 RS B B2 - M B SRR S nI{F R L BB EOg A B R 2
B > SCRPRZREE T TIE 438 500 ~ IRV E B SRS B g - i — eI B E BB
AL FIRZ BRE -



v IR R ]

R~ HETTE

erE gL AL A B (Rimouski)
SRFERERS - 114 4206 A 09 HAEZE 114 4207 H 25 H (48 K) -

C ATRRGCE

H #A {5 B MG 712
06/06 (7i) ZEkE -2 Mm% S
Zfm2s — Lo L

06/07 (75)

R L R BT

06/08 (H ) feLAE 7 — HERRHTA
06/09 (—) ~07/25 (1) | gk SHLRTE
07/26 (75) R el BRELERILE
07/27 (H)
AL — % —=EkE | R

07/28 (—)




2~ GRUESTEREAE

— SRR

CIDCO " /BN E B R | RRIBEPEEENEHS (THO) FEME] > 525
73 Ry RS &R _EREGR SRR S RIS B N Y B ieaR e - BRGIE (AR 114 2. 6
9 HZE 7 H 25 B AR e A BT (Rimouski ) 84t - SRIEN A EIRIEE
R RS Rkl ~ (E B T S B k] - DU T iE A E R R
Al BRI fi o SRR R 1R 2 PR R LI SR A R B Se R T e e - #EDUBRREER RREMIL 58 ik
BEENE K - FrARKARIE CIDCO FE - @R &M IHO IEXZI A1 " B
BHEE ) BENEES  (RHECHEHRIEERER  mT/EE N 2R -

= HiGRESEER
(—) F—8 (114/06/09 Z 114/06/13 )

ARREIEHILZ 6 (U E S8 (HIEE—RHEIFER 3 1258 > T
EIRAL > 55—fiz[F152 Andrew 2K H EBIERFFEME - ZAHEEIES 1 125
FHESE A > I N WAL ER B 5y B2k 5 EAH BN 2 > (R ygragid
REFEENERZ 2K o AIREETE 9 ARFF R L EHERIE - B ERtRE AT
fR BRI RE > MR EAE R SR IR 0 BT RE AR SRS IR B
HHE e T LIS S-5B 3058

L —HEERE T » F2ET T ERREE - SRIEs T S - RS RFE s
PUSOHI & 24 52 A R4k - CIDCO JFiE & B $H:5 % (Cat-B Course) H
Ali Chouaer T4 - (K EHEHEANE ~ £ilf N\ BBRERSE - 72/ 4B P IS
IMEREEHE CIDCO Hy—/NETy » 3% M0 B i 4 B K S ZE IR 7%
et - S BESOEPROHI%EETE (Seabed 2030) F1E5 » AL MEAD 1
a1 EEEZHFNZEZY (Singlebeam Echosounder, SBES ) B2 ERENT %
4% (Global Navigation Satellite System, GNSS ) K4% - [HHfSRAEE HELL Wi-Fi [5]
HERE B R B ACIEANAE ( Crowd-Sourced Bathymetry, CSB) HYEEZEEHRL » A~
EREMR/KRER » A E R HENUE B & 7R 20 R -

TEa el 7y > BB ELelERE] CIDCO M EIEE M » KBS i /K N g
PR EEAEEE - SEINER T SRS FIUREfE 51 HydroBall' -
ALK N ENL &4 (Ultra-Short Baseline, USBL ) iXblue GAPS M7 FHirE
FHAFREEGE MBS ~ W) DUEHIZK N AR JE@5# 4% (Unexploded Explosive
Ordnance, UXO ) B/ PRIE N YRS » DLz 8 A fi5( Autonomous Surface Vehicle,

' —flEH CIDCO Y/ N ~ B EFH KRR - FPIR OIS (e 5 = AR A0, -



ASV) TEARACHIE S5/ _EHIIE B &5t - HEEREALADEEE AR B VR
AFEET AR R B

EEBISRTTH - 2B EAETRIREM 24 (GNSS) ZLublE » f2kn=s
Ho o R IR PRER, - A0 R E U nE AR B KR & > BB =0T - R
=% (Conductivity Temperature Depth, CTD ) B GNSS B HIE 7 [ A bL i B
o o PEIEIEFEIREENL (Real-Time Kinematic, RTK ) JHI & 3852 SAG & TS
R BEHRG SEHBRIVE - FHBENETE AN (ASV) #5# HydroBall (Y
HEFNER - S22 EIERIRE - TR EINY £ ZBEURORIAR - W AR
Rt (Bar check ) figfie HIZE (5 2 Bk 3 7 B AE AR IEAE A BB P2 _E AV EE SR -

EEREHEAGREGEH T SRS EUERHR R - A B E L
( Static Positioning ) EfjIZ A HIREFE SIS 2 BB E M AR ( Natural Resources
Canada PPP Service, NRCAN PPP) 5 AbEH: - B2 BRI EIRFREE M TR EZ=
SHEIE Mk - 25 fOHI%E %4 (Multibeam Echosounder, MBES ) #£¢H|
e —EE  ZE AN Z4E (MBES) EEHRIKENM 2248 (GNSS) ~ E MM
&= BT (Inertial Measurement Unit, IMU ) ~ 253 BN ~ fVE SR @) B B
#1H % (Sound Velocity Profiler, SVP ) 4Hf% o 2 B35 » GNSS HEt/KIE
FEAERE - [ IMU &5 AZREE (BIERE - 46958 ) » MBES &5
KZEEM > 1 SVP R AR E T 2 E I - MBI AT /K AV ERERS K - &Y
THF Z R ERTEERE & - B IREEANRRCR nISERYRASE -

TERIEES T » BEEEERIE T A% 5 - 8 l# GNSS - IMU
MBES FYEHGR 5 B AGEE 7 1 B E P A T RS - RiECRIFRHEERS - 3RE
Fralliréd 7 SR AREEASE (Pulse Per Second, PPS ) ~ ZDA (BFfEi#1 HHH ) 81 GGA

(ZEREMLRJEIEER) SREEEECETE - 12 R —3E s HIF ik
M o bR T EFEERD > QURESBINECE ~ Wl E R > DURRR YRR
B S AR Y B R A o 18 iR E I R R R S R SR R B AR =0
BB NI RAES G B 25 E W IHE RIBF-MEI T2 - e g R -
AR PR

PRI [EIFAASE 1 F LAY REGR ELAHRRRTRE - ILN4ERs 1P 28 - SHOREE - &
BHEK B RS - BEEEERTWEDIR - BiRELRE  2aRHe
RIER/ NV INREAR B R - BRI S B YRS - B AT RIS IR EE REV RS
iR R AIEAE 28 AT T - 25 2 BRE L %4t GNSS ERE LM & Bt (IMU )
RIEHEFERD - SRR B L A S ERE AR - (E1S AR R /KSR SR R

? FIF—EERA R E VL B R AN, ST H B B 2 HRYRE - W IR A R Bk
(Rover) » DIRIBF 1% BRER 5 ZUE IERBIUERYE AL 455 » $RTHE B -
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NET B -

BESS  B—HESENMEESE EFGE CIDCO WS ERIR B ) m » &
B E SRR T /KR E L - 2EREN 2248 (GNSS )~ B E L (SBES )
B E R 440 (MBES) BRI OIS > RIREEIERIESE TERERE - 5
BRAVAIGR(E 2 S B —RasHVIRIE - A — DI RR R (EN AR I A AR
TR - FZIBEG KN E TAZATRT SR B s SR S s S B R TT -

(=) 58 (114/06/16 % 114/06/20 )

BEMATE 4 ArFEE > REZENIIEEY Medoune - i LR {# & CIDCO
H—E& > BRTEIERESEREENE TIF » AZHUS Cat-B 1SR > REFHH
ia N EATESTRE - (TEIIEK B AidsalEE I EAA SRR
H—{F/E Cat-B HYSE NN L =4EAHE TAEEEESR ) - Medoune ¥ 77 28 HI & 1Y & TH
TAEEMEFGE - N L5 Redt ~ TAEERE R (TR s RO
A BRTIEERE - OS2 ER TEERIMNE&E  ERMER TS E
HIH1E -

. BB S (Patch test) BE{FE &R
(1) SREEFREN -

6 H 16 H N FAGRIEN A (Rimouski ) AESMTEHIE P HH 1 K fifl
Bl 5 ( Pointe-au-Pere )— e EREERAH T ITETT 28 R A Z9t( MBES )
ZENRERIE R A G (Patch test) » 52 5 {5 FHAN S ZERERAS AR EIMICR > TR
RAFERBTTHER > LiabaBMEHERE T (IMU) BLZ3 5 A 2
(AR EL Z7 e w72 A (boresight angles) AYIEHEMEEAERG [ -

JRETETEE RIERTEIME /5 (Pointe-au-Peére ) HE 25 HU/KIFEHIE -
RE H2ZBURZE A RS N FIPESE » R BRI R 52/ 2T A (Rimouski )
AIMITEET TS HEL (Patch test) BUHISRE - tb—FHBE N EREIRE S REIR
FISERCENRERS FE SR - TNEIRYNE SRR~ EFERE ST -

(2) MRIFEE < EEfls, (Patch test) H7EMIREMETES S AONEALME = @Al
g R R - G RITA (Pitch) ~ #HEM (Roll) RALIRA (Yaw)

SRS RIS PR 11 S St » IR RN - HL R BUmE

B

A, {RFIFE (Pitch) T I LA BRI RE S RS R M) S, - A — e

SUEEFTIE ~ RIAEAT - LR — R RO 7 e AR R B - T

SLF R -



B. f&#EA (Roll) UL * fEPHUBREIIE —E 4R EERMTT o LB AR
MRS > AR RERE AR

C. fifmra (Yaw) fIE @ B GR-FTEEDTRAVHIER > fE—CRRFERIAnR m
MR Z[E] o CLBSZ I WOARECR PRI B - AR AERE -

D. [GEZEE (Latency) fZIE : fE[F—EH&R LA FEIFTERE AR - DIER E i 2
R BRI P HHRR ] A28

(3) WERBEREZH

RENEIE R E L B R R TR G > I HUS B 488 &
(Patch test) f3HAY 4Rz (boresight angles ) » iZ EEAIE S BUE LG
e H RS R A > AR /KRB R AR AL BG mT 521k

A, Bk

BOERIKEMZ% (GNSS) BEMAER T (IMU) Z&R - KEREE
&gt F SBET ( Smoothed Best Estimate of Trajectory » M2/ B (E#ETMG
gt &= NEEESEE - 1E - #3884 (Roll ~ Pitch ~ Yaw) K&
FERIE IR (Root Mean Square, RMS ) {hETHE -

Z SRR AR E A B AR & AU 40T GNSS =il FEfTER
FHLMEIE 25 o R AR AN SR 2RISR S > 27> CARIS Hips and Sips
HURE ST /KR EOR Y 48 (1K R i 14 Total Propagated Uncertainty, TPU )
A o

B. EWTER R

{#£F CARIS Hips and Sips AR 255 FAEGHIE R < W T ¢

a. FVEREAEER - H E & ES T RS E IR E s HE
HlEF (lever arm) ~ ZPHE(R7EFE (boresight angles ) ~ BE4NIZ/KIRHEE R -

b. EAZNTERL (SBET) » GEERVERA(GGHE (RMS) ~ BEafHH - #
PEFHRIEERE R - BT TZEME L (georeference ) °

c. EZL CUBE (Combined Uncertainty and Bathymetry Estimator » %¢& N i
TEMERDAIZEASETEs ) 486 - B fasaatE A DA bR, - T
FREERL - N EE R R RS o

d. EfTEEHEL (Patch test) ZRERSIE © &1 Roll ~ Pitch ~ Yaw 43 7|8k
BEERIAR A REILL FISHTRACK Rt & HISRAY T A 1) > AR

*H Teledyne CARIS Bk » FIR/KZHI 2 BRI G AR BB -
* CARIS Hips and Sips #fig 8RS 7 5] R B8 AE Y — B i8I



[FEIBR A [ELER - T (A B e BRR AT bR i S A e A LB R -
P BRI AT RERE SE TR ERs iR (b - J7 (B IEhRE A -

2. HfrshE R

(1) BERFEE IR
3 =FE A EACE < AL AR © S — Pt 2 Haemi iz (RBR BT =04
firgt) ~ R ZCHMEEUHEDE - DU HydroBall Z:24tHU{S . GNSS Hiir -
GNSS Fir R EURAZ Fy - Joll RINEX converter $RESHRF — #E(I R AGTEIEHA £y
RINEX?( Receiver Independent Exchange Format » SRS HEE T A HRR =X )FE 22 »
WigtZ Ke =28 BEf DL RTKIib SRESHETIREE TN » B AT
HEREfEA (Separation Model, SEP) g fy iy Bk o H s i i R
RIA25 2 JBR 07 SRR B R IR P - G DAGRMEDI R (/N30 )
1TIE -

(2) EfrfRERRES s E BRI
FARTTREKEM Z% (GNSS) ERMZRHEIFEE - RTKIib AEREIE (K 5]
B s
A. FEEEER (Mask) DURCD 2 PR ICRNE -
B. {{c4%Es » #5 GLONASS f# £ B RN B LAE
C. & A IGS (International GNSS Service » & GNSS 1% ) R 2B ER

I P -

(3) pRAREALLES -
GNSS JFMir Bk JH L h 2 EESEE R - EEAELY £2 em > FFE1FER
K BRI RS Z AL G AT EREY 30 om ZRitEA= R > AIRE B EE
JRUR R BTG R -

3. EEFEHEERIZ (Electronic workshop )

AWTERRIE o7 Ry L E R - HVER R AR R ENEFHR
i FEVE TR E - BRHE T UG AR R - TRT MR RS NSEERIR
hZ 2R e R ] o BNE EHE > CHAEREIFRET - Bt eihR
PEBERIRN - E B AR EGEER R AR SR R 2T =
Fomp NE PR - INDHTE A B 7 B HE G REEARE ] - IR E -
TEFRHEEGE - WERNER THES  EgxRESEEN TEH ) AT
AodEsE R s > W] L B MR EARE S

> RINEX : GNSS EFRHEAE T RS,
S ISR { > B RERRY By B AM S (LLWLT, Lower Low Water, Large Tide ) FAUAH 7 B HEER B > 55k =



(1) HzRFERAZE - @ER € ( Communication Protocols )~ ZHE2ERH & ( Connectors

B.

& Hardware )

A, HEEE

FERERG A o - BORH R i i S BLFROR 0 By T 513 (Serial ) | BT 4
R (Network ) | o 5 {EERHE R R ERE - W25 RELN - 185 4
i o AT UTC BffEfERC (UTC time tag ) 5 %0 GPS (2 HE &
U INTY A - RIVES (8 A 5 ER o

BYERIIRASE A 6 1 > fFE © HEHE (COM Port ) ~ {Hiif 2% (Baud
Rate ) » $BU7 B g 7 A E A A (Fig 2y b FAHERAVERMIIT (Data
Bits ) ~ {£ {7t (Stop Bits ) ~ AR Al g sE R Ay & (kR (Parity ) ~ i
=125 (Flow Control ) °

agpsamEREl sy - Sy BRifER,E - TCP ( Transmission Control Protocol )

Bl UDP ( User Datagram Protocol ) - TCP FBE¥BE (unicast) 4R » HAFE
e AT - SEOREE BN o0 E (H - (EEREEAR SN 5 T UDP R T SZ9%
BESTEE > R BRI BEEET (multicast) - FHERCRE - (B RS EHE
FHEEPREEERT) - I ATREE L E T &R - TCP 81 UDP HFE5%E 1P {ir
fik- » {2 UDP = 7FE457E 7 FHVEE S 57 (R/W ports ) « &&es 2 IP S E M
AR EF LB R RER B PHEMEE: - HFEEE IP -

R PFENERG

TEAR[EHY SR AR 1 - RS232 7 B » R EE/INR 30 AR 5 RS422 {#
POfRER > RIh 100 A RUE A Z/KERES - S 2% T (full-duplex ) H RyRb%
BEEER 0 RS485 AIE WAL » B8 T (half-duplex ) i A] 7 #5472 32 &
ALE [EHFERE (multi-drop) « B L&HF & A USB #E7#EHEs (USB
to Serial Converter ) T, RS232 ## RS422/485 fiEftazs » (HEEHAZSH O] gEISE K
WF ] AL AR BLEDRHE] D R - e mI (N R B Fe Y BB 51K (Serial Card )

RV REES ERE T LEHREE (DBY) BI4EEsHEEE (RJ45) - DBY R I H i
4% ( Straight-through cable ) 222 Y 4% (Null modem cable ) #H{ZE%{# ; RJ45
HIl eI 3E45 72047 B TS68A B T568B i flfZi: » ZEHC & 5% (5 PAAE iR 2t is
FIERERT T2 -

EIRINERS - TRERAEEN TIAZAT TEA P EESEAREE T H - BUale -
RJ45 BRI T EL4H ~ BRFESH - 43 4R BfE R 2% ( Cable Identifier & Finder ) ~
4B 16iHE (Electrical Insulating Resin ) ~ & FHEEFRBIEZ RS

(2) EBEMN - IEIRG B B Ny



B2 5 45%(F DBO fZHAYETH (ping ) BEARGR 4R 2 R FREA R E3E > W18
A (E A HERD R 4R a8 - W AR RI45 F20H 7 BRBUSEZE » FR K TS568A B T568B
EAETEREREY 4R - JTREVERERHERE [ - SRIZ N LR B A B e
GNSS FZULERE E 2 g% (Baud Rate ) FIHFERIERE - @ CE AN
B PR 2 B - ttoh o BTl Ee T SRS A B RS A AR = T
SREARERY > R T E %y HyperTerminal » AZCGRAZHIIER A Tera Term®

FENARANZ T E R

BRI RBERAEREE - M B sl red - KA ITE
BB R E R A ~ LR DS, S AR s A A S i s 14
B Bt BN BBE R ORI AR DU ST RITE A -

I GE T R

AREHEAE B R L2 B HAUEE 2 BIE - FRUIIERAE - TRIR(EE
TEMAREREGTEER BT - e B AR AR T E
BETT - BfEIRERACHIE R 25 {(c#E ECDIS (Electronic Chart Display and Information
System » BEEIE AN LM ) KEFBEETEMELEN - {2 THOS-5B
FEEE R ESREZORNE N B BFEAUSEREIEEE ] » DUBHE i #L
REAFIRIESETR oK - BEEIR R R 4H4% (THO ) S-100° Z 512 S faists 2 J o »
HEATE K 18 655 Tl BEAEL By S-57 BY S-101 M4BTI TR > 3%E - sRfEEt3s
BRI AIER R IEHS - NEREEEREATTE - FH9EAL% - LEOIRGER ~ &
L7 AB R &S - EEHE B RSN EIFREEEIER -

A B Je ) M E S TR TR 2 U HRENTT T | TR 28 By
IALAA B4 B > fiifTis RS AT E (LS - I PARERSAIT /518 - A0S ~ ISR R
ZEE R IALAB > HBOE LFRTUE b 2 HiiERR HEska4l -

Ay =35
A. (IEAE (Buoy Lateral) - RIS AR THEE W ] -

B. FELFEE (Buoy Cardinal ) * FEafi B & be /s Z w75 > BT ~ 7Y ~
g~ G e

C. ik F#F (Buoy Special purpose ) © FERfEM /KIS - K@ - RE0F
DLERIRA R -

7 FHE Windows NEIVASIHIIEEE S 0 BEEA -
S H R R B SRR RS - SRR - SSH FiEAE -
? THO Gy —(E @A HEZARAE - B EASRFTA B /K SO S IR B HIBH S -



I INMERIAFTT A &S E AR ERR () /A nagEEL - 5
30~ SRR AL MRV 20 FERB AT TR SR R L B BER UAH T

HREME Ry EEAURE 2/ NEEE o GIES - R - 1T R
SR H ~ B - B - EEBIRSE Bl RERE 1 St 1 E AR
B REEBE DU EIR4R 5 DU R E F = BT AR B R 0 - 7R Fag sy
SRECUES > MERRATAE L -

6. BT HUHIZEE ML AR

S (AR AR CASV) #5#k HydroBall #1727 BEZ HURZREE] » Rz
HESE L 5AHE CIDCO H 7R B 2 UM BRI AR RS Depth Star 5EA

B4 » DL RTKIib B¢ Emlid Studio ZF#iAREEHE GNSS BUHIE R} » B R aaTEZE
i3 5 RINEX f& - DIBNREZFEHE (Post-Processed Kinematic, PPK ) fHEECHEE > DA
JEAF AT SERVE AL - BE1RIREE L IR RGN E 45 & » B A2 Depth Star #
Fe R o BRI AR R Bl EEE A /K i bR T UM S AV B R A 2 S
5 © — & ERS (Ellipsoidal Reference Survey - fgERELE IS ) 5 BB R

(SEP) #E{T{EE s — k& WLRS ( Water Level Reference Survey » 7K{i7 B0 & )
B K EIAL G 2 EURTE ) -

7. ERHEMCAE (Static Alignment ) E{F&4FE

PS5 o P R

SEFTERAM (ASV) BHEEZ T AR LS TS ESIRE 28 i
(lever arm) » H1& % Gy (MBES) ~ BIENEE T (IMU) ~ FiRREIHI2
BREMLZ4E (GNSS) FUHE ~ AvE B OB E - B R pl—E L 2
AEESHYBUITE R A Scilab R22 - Z3EE SRR 17 R Eas HAH 5
SRR A > MDAV O E R A A (ASV) B2 SR - STRERATT

(1) &AM AT © DEET R Ry e X il ~ AR5 RIE Y 8l SEEE N RIE Z
o HECRS S S BUEE 2

(2) Bogiindim A @ 2LEHGHVEE (lever arm ) BURFRIR EAAMEZLT -
TPTRE (HARAFRIREEE - REEEETHI2E SREESERTE) B
(B RS IERERY XYZ J51E] > F357Al#i A2 Scilab F23X » 518 IMU 2 25 54
K IMU Z [ {iEl GNSS KR 2 HEHASE -

RS RO FE ST+ LEB R {E GNSS K&R AR (HI&RMiE S
EAfiRE ) PTEsR 2GR > B IMU IS Z X #h5m (e Ofamfnes ) » 2=
FEZERINZ2RFS > T LABURRERC R AR, -

(=) F=1 (114/06/23 % 114/06/27 )



EE =2 > CIDCO AN T T 47 & e E i 22 ( Comprehensive Final
Field Project, CFFP) | > i iE=FAtaMHRAHIE TAF - BE A ARANEZE > F
PO E R R A B S R AR 22 ROk - Bl —(EE BB LI/K
HIETFS

CFFP () HELE S BRe H CHE] » 3T W5e—BE/CCHIERE - &
EERESE - EH - mERETMRRE - SRR T AKUEERES
( Hydrographic Instructions, HI) | 2R3 T - 2 5 LI/ NH =0T » 540 2 A
BEARL 0.2 I HAVFE R > B8 T & EDw E IS KT R (Port

of Rimouski ) F1#EERNTE

72 (EE N A LR AU TIAZRTHVFEEFE K © Y Bas-Saint-Laurent
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Phase & Task

ffsk 1~ SrE RS EIEZE (CFFP) 5%

Final Project (Hydrographic) Description Table (CFFP) - 2025

Task Outcome

Field Exercices

Instructors

Resources

CIDCO staff

Welcome Welcome, CIDCO and Marina visit, CFFP Timeline and activities' description N/A June 9, 2025
P1: Positioning & Land Surveying | GNSS base station installation m (GNSS receiver, Total station
Positioning system set-up: reference station, GNSS receiver configuration, GNSS mode selection
Infrastructure's survey Al
- Surveying of harbor infrastructures (quay walls, lights, bollards, etc.) using a total station and GPS receivers. June 10, 2025
- Fixand describe conspicuous objects
- Position buoys from shore.
P2: Tide-Gauge Data Tide gauge "and acquisition Bacem Hydroball buoy, RBR tide gauge, Level
- Install the tide gauge and level a reference point using control points. Determine level accuracy,
- Assess the precision of the tide gauge, calibrate the tide gauge.
GNSS tide acquisition June 11,2025
- Hydroball buoy deployment for GNSS tide data acquisition to use in the bathymetric processing data and for comparison with
the official observed tide.
P3: SBES Data Acquisition SBES Installation and set up, calibration and survey Bacem, Steeve szroball, Catarob, Touﬁhbook
June 12, 2025

5SS Installation and set up, calibration and surve

Bacem, Steeve

Starfish, Catarob, Toughbook

P5: MBES Data Acquisition

Lever-arm micro-geodesy measurements
Integration and system set-up

Survey vessel, MBES, INS, GNSS, SIS5, Total
Station

June 13,2025

P5: MBES Data Acqui

Planning & Preparation

n Patch-test and MBES survey Ali, Bacem Survey vessel, MBES, INS, GNSS, SISS June 16, 2025
p 1: Marine Chart and interpret key Marine Chart Elements. Ali Marine charts
June 17, 2025
Tide data processing and Processing the Tide data from Tide-Gauge and Hydroball Comparaison with CHS tide-Gauge Ali Excel, Scilab
comparaison
(Workshop 2: Electronic workshop | Electronic workshop: Connector pinout diagram, connector reparation, electronic welding, corrosion, connector and cable Bacem Wires, cables, connectors, tools...
maintenance June 18,2025
555 Data Processing Processing 555 data Bacem SonarWiz
Workshop 3: Safety rules atsea | Adopting safe behavior at sea, knots, meteo consideration, Towed and over the side instruments etc Alain Personal protective equipment, rope, VHF radio
June 19, 2025
SBES data processing and QC Processing Hydroball SBES data Bacem DepthStar, RTKLib
MIBES data processingand QC Lever-arm computation Ali Delph INS, Scilab June 20,2025
Nay ition processing

SBES survey
SBES data acquisition using ASV

Qc

[ASV, Hydromagic, MBES, INS, GNSS, SVS, SVP

MBES data processing and QC ] Patch-test computation MBES survey data processing and QC Al Caris HIPS June 23,2025
Holiday June 24,2025
Objectives of the survey project | Understanding the objectives of a survey project. AT, Bacem N/A

[Hydrographic instructions Understanding hydrographic instructions related to 3 survey project N/A
Quality assurance plan Writing a Quality Assurance Plan from Hydrographic Instructions. Microsoft Office suite June 25,2025
Instrumentation Review of avalable instruments and their specs GNSS, Sonars, INS, tide gauge, Total station, Level
Survey preparation dentify and mark the survey area, existing control points. (AT, Bacem Teledyne PDS or Qinsy or SIS, QGIS, Google Earth

Survey line planning according to survey scale. Evaluation of survey time. Pro, Excel
Prepare survey log-book, log-sheets, documents and equipment user manuals.
' : June 26,2025
Define appropriate logistics.
Geodesy prepar Tocate geodetic and collect geodetic AT, Bacem Geodetic BM Data sources, QGIS, Google Earth
Select an appropriate location for a GNSS reference station. Pro
Tide data preparation Choose a tide gauge installation location (AT, Bacem Scilab, QGIS, Excel, Google Earth Pro
Predict tide using numerical software and tide tables for survey preparation purposes June 27, 2025
Charts support data Collect available bathymetric data from CHS data, historical data, available charts. (AT, Bacem Charts and ENC data sources .
Collect ENC available data for the survey area.
GNSS set-up Bacem GNSS receiver
posttioning Positioning system set-up: reference station, GNSS receiver configuration, GNSS mode selection June 30,2025
Define control points Total Station
Define control points by total station measurements and adjustment
[Fotiday July 12025
Infrastructure's survey M Total station, GNSS base station and rover
) Surveying of harbor infrastructures (quay walls, lights, bollards, etc.) using a total station and GPS receivers
Land Surveying ) ; " July 2, 2025
Fix and describe conspicuous objects.
Position buoys from shore.
MIBES system Installation M Survey vessel, MBES, INS, GNSS antennas, Total
Install of the survey system, fit electronic equipment, station
MBES survey set-up M Survey vessel, MBES, INS, GNSS antennas, July3, 2025
Connect all sensors to the acquisition system. Set-up  proper time-tagging strategy, check for the safe operation of power, and Teledyne PDS or Qinsy or SIS
MBES safe electrical and data cable routes
MBES Calibration and QC M
Patch test and Quality Control w/ to reference surface July 4, 2025
MBESsurvey M Survey vessel, Teledyne PDS or Qinsy o SIS, oy 7, 2025
MBES data acquisition MBES, INS, GNSS, SVS, SVP
555 Installation and set-up Bacem Survey vessel, Side scan sonar, GNSS, SonarPro
sss Side scan sonar installation and set up on a survey vessel. Jys, 2025
5SS survey Bacem Survey vessel, SonarPro, 555, GNSS
Side scan lay back determination and surveys.
SBES Installation and set up Bacem, Natalie [ASV, SBES, INS, GNSS antennas
Install components of the single beam system on an ASV. -Connect allsensors and set up. -Measure lever arms with tape.
SBES calibration RSV, Sound velocity profiler (SVP), SBES
SBES SBES Bar-check. Perform a bar-check table correction. July 9, 2025

Data integration and products

Deliverables
Produce DTMs from MBES data, SBES data.

Produce side scan sonar mosaics.

Correlate MBES data and Si
tide, use of separation model).

Integrate DTMs in a GIS including aerial photos, shoreline, navigation marks, harbor infrastructures,
Produce contour maps.

Produce minutes of bathymetry.

Scan mosaics for object detection.Compare DTMs for the 2 sounding reduction methods (observed|

Caris HIPS&SIPS, SonarWiz, Depthstar, QGIS,
Scilab, Inkscape

Final report

Produce a complete survey report

Processin
Data Preparation - Data processing softwares installation and licencing [Ali APPS, Caris HIPS, Depthstar, SonarWiz
N July 10, 2025

. Data preparation and organisation

SBES data processing and QC " SBES data processing (apply draft correction, tide reduction/GNSS Tide, bar-check correction, cleaning) Bacem Depthstar
- Apply appropriate filters on all survey data, Check cross lines, Compare high-low frequencies SBES data. July 11,2025
 Produce standard deviation charts.

[Navigation data processing and |- Post.processing navigation raw data (GNSS and Attitude data) and generate an SBET file. (Al iXblue APPS, NRCAN PPP tool, RTKLib, MERN

- Analyze raw data sets: Navigation, attitude, observed tide, and check navigation data with respect to control point GNSS data sources, Caris HIPS&SIPS
measurements and line keeping records July 14,2025
- Filter OS\(IOHInE data aCCOI’dIHﬁ to ual\(x factors.

MBES data processing and QC Process MBES data (apply SVP corrections, attitude corrections, tide and draft/GNSS tide, data cleaning) [Ali Caris HIPS&SIPS
- Apply appropriate filters on all survey data.
- Perform a QC analysis on overlapping swaths and cross lines. 15-16 July 2025
- Produce standard deviation charts.

555 data processing ~Side scan sonar images processing Bacem Caris SIPS, SonarWiz

17-18 July 2025

21-24 July 2025

Oral presentation

Presentation of the final field project

Al Microsoft Office suite, Adobe PDF, Inkscape
CIDCO/CHS/Industry Microsoft Office suite

July 25,2025
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S-5B Standards of Competence for Category "B" Hydrographic Surveyors

CIDCO Hydrographic Surveying Course
CFFP — Comprehensive Final Field Project

1. Project description

A five (5) weeks Comprehensive Final Field Project is organized at the end of the CIDCO
hydrographic surveying course ijn order to put into practice the theory learned during the
modular e-learning courses and to carry out the various hydrographic surveying tasks.
This project is supervised at all time by tutors of the CIDCO. The main learning outcomes
of the final field project are:

1. Planning and organization of data acquisition tasks for a hydrographic survey;

2. Using the hydrographic instructions and detailed specifications in survey data
acquisition, processing and quality control;

3. Producing various survey data and proceeding to the quality analysis in order to
respect the standards;

4. Production of hydrographic products from acquired data;

Producing reports and survey documentation.

The student group will be divided in teams of 2-3 students each. Each team will perform
a comprehensive hydrographic survey of a small area (about 0.2 km?), part of a larger area
to be surveyed by the whole student group.

Each team will receive the same list of objectives which they will have to follow in
accordance with the guality standards detailed in hydrographic instructions (HI).

The survey area will be chosen in the Rimouski area, and will include the harbor area and
its access channel, as shown in the following map:



Figure 1. Map of the study area

The survey will mix MBES, SBES and side scan sonar surveys. One objective is to show that
these systems are complementary. The area to be surveyed will comprise very shallow
areas (for coastal erosion applications and protection of the harbor), and up to 10m depth
areas including Rimouski Port channel.

The survey will be executed by using two types of tide reduction methods: tidal reduction,
and ellipsoidal reduction. Different positioning methods will be used: GN5S/RTK mode,
and GNSS/PPK post-processing. Results will be compared and interpreted accordingly.

1.1 Evaluation scheme

The reports are produced individually and will cover all the phases of the field project
from the planning to the products delivery.

Each student will make a 20 minutes oral presentation followed by a questioning period
of 15 minutes.



The marking scheme will be:

¢ Report:60%
e Presentation/Questions: 20%,/20%

1.2 Final Field Project instruction

The Final field project consists of a series of hydrographic instructions that simulate the
needs for different type of survey before channel dredging works in a port. At the
beginning of the Final Field Project, the instructions are given to the students. The next
steps are then dedicated to the preparation, the execution, the processing and the
presentation of the different surveys' tasks and survey data.

This section presents the instructions given to the students at the beginning of the Final
Field Project.

Context

The Bas-Saint-Laurent and Gaspésie Port Authority (SPBG) is studying the increase in
sedimentation at the entrance to the Port of Rimouski. This sedimentation is causing
numerous logistical and economic problems, particularly due to the reduced keel
clearance of certain commercial vessels, which must decrease their tonnage. This
reduction in tonnage leads to significant economic and environmental impacts, notably
through the reduction in the ships' payload and associated revenues, which must be
compensated for by an increased number of transits, drastically increasing the
environmental footprint.

Restoration works took place in the port of Rimouski during winter and spring 2024. These
works have changed the configuration of the port and therefore led changes to
infrastructure and the bathymetry of the port and channel area. To obtain an updated
chart, the Port of Rimouski wants to obtain bathymetric data to be used to update the
nautical chart 1236.

Due to the possible presence of objects on the seabed arising from work inside the port
area, SPBG also wants to obtain side-scan sonar images to help identify those objects that
may have been missed by the bathymetric data and that can be a hazard to navigation.

In addition, the Port of Rimouski wants to validate the position of its infrastructure and
monitoring the coastline for infrastructure protection and preventing coastal risks.
Topographic and coastline surveys are therefore also required.

Finally, the Port of Rimouski wants to validate the tides data recorded by the tide gauge
in the Port of Rimouski. A second tide gauge must be installed to compare the data
observed by the latter with the official tide gauge in the Port of Rimouski



1. Bathymetry

1.1 Standards for Hydrographic Surveys

To update the nautical chart 1236, the hydrographic survey will follow the IHO Standards
for Hydrographic Surveys, Special Publication no. 44, September 2022. The minimum
standards of the IHO 5-44 are presented in Figure 2. The hydrographic surveys carried out
under this mandate must meet the minimum requirements for the Special order with a
full bottom coverage. The total horizontal uncertainty will not exceed 2 m (95%
confidence level). With a maximum depth estimated at 10 m in the shallow area and 20
m in the deepest area, the total vertical uncertainty (TVU) will not exceed 0.17 m and 0.21
m respectively (95% confidence level).
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Figure 2. Standards for Hydrographic Surveys




1.2 Hydrographic survey equipment

The bathymetric surveys must be carried out with a multibeam echosounder providing a
full coverage of the seafloor. In areas where the multibeam is not able to survey because
of the low depths, a Singlebeam echosounder must be used.

1.3 Density of the survey

The final bathymetric grid should have a minimum density of 40 sounding poeints per
square meter except for areas surveyed with the Singlebeam echosounder. In this case,
survey lines should be carried out every 25 meters maximum.

1.4 Swath overlapping

The overlap between the swaths will be determined by the density of the survey. For
Singlebeam surveys, a minimum of one point every 30 cm is required along the survey
lines.

1.5 Calibration

1.5.1 Static calibration
Before starting the survey, a static calibration using Total station will be made for the
multibeam system to be deployed. The static calibration consists in the measurement of
the lever arms between the instruments on the beat. The lever arms must have a common
reference frame.

1.5.2 Dynamic calibration
A dynamic calibration (patch test) must be made to measure residual angular bias
between the multibeam echosounder and the inertial measurement unit (IMU). The
following should be measured:
- Roll angular bias between the IMU and the multibeam
- Pitch angular bias between the IMU and the multibeam
- Yaw angular bias between the IMU and the multibeam

1.6 horizontal and vertical uncertainties

It must be demonstrated that the horizontal and depth uncertainties meet the
requirements outlined in section 1.1 of this document.

1.7 Soundings reduction

The final bathymetric data should be reduced in reference to chart datum. In Canada, this
level corresponds to the lower low water, large tide (LLWLT).



The survey will be executed by using two types of tide reduction methods: tidal reduction,
and ellipsoidal reduction (see Tide instructions in section 3.1).

1.8 Measurement of speed of sound in water

Speed of sound measurements in the water column will be performed to calculate the
acoustic refraction of beams. These measures should be carried out at regular intervals
to minimize errors caused by refraction. The speed of sound profiles should be applied in
real time during the multibeam surveys.

1.9 Cross lines

A minimum of two cross lines will be made daily on the surveyed area. These cross lines
must be perpendicular to the general direction of the main survey.

1.10 Depths precision
The depth data must be acquired and presented at centimeter precision.

2. Topography, geodesy, positioning and control
2.1 Surveying equipment

Surveying equipment to be used are:
- Leica TS06 total station
- Stonex S900A GNSS receiver (base)
- Stonex 5990+ GNSS receiver (mobile)

2.2 Infrastructures to survey

The following facilities will be measured during the surveys:
- The docks of concrete and metal (in accessible area)
- Boatlaunch ramp
- Lighted beacon towers
- Benchmarks

2.3 Datum

All work will be referenced relative to the datum NADS83 (CSRS). The representation of
planimetric data is the Universal Transverse Mercator (UTM) Zone 19 North.

2.4 Positioning



The positioning data will be made in real time kinematic (RTK) with respect to an official
benchmark near the facilities of the Port of Rimouski. Before using a benchmark, it is
asked to confirm that it meets acceptable criteria mentioned at section 1.1. In this case,
the benchmark’s attributes (latitude, longitude, altitude, quality) will be explicitly
indicated. An observation time of at least 5-6 hours of cbservation will be allocated. Then
precise point positioning service (PPP) will be used to define the attributes of the geodetic
benchmark to be used. As a quality criterion, the resulting error must not exceed 10 cm
at a confidence level of 95% compared to WGS84,

Positioning in RTK mode can also be performed using cellular corrections broadcasted hy
the permanent reference station of the Ministry of Energy and Natural Resources of
Quebec. To this end, the corrections from the base of Rimouski will be used (Table 1).

In arder to improve the accuracy of GNSS data, you should perform a post processing of
the navigation data (PPK mode) by using both the permanent base station and the
installed base station.

Table 1. IP address of the Rimouski base station of the Ministry of Energy and Natural
Resources of Quebec

ille CMR+ RTCM V3 Antenne
Rimouski http://142.41.245.88:2001|http://142.41.245.88:2101 [TRM59900.00
SCIS
3. Tides

3.1 Observation of water levels

To validate the observations of the official tide gauge in Rimouski, independent
observations of the water level must be made. These observations must be made using a
second tide gauge. To ensure the quality of data, tide gauge must first be calibrated and
tied to chart datum by leveling from a bench mark.

The survey will be executed by using two types of tide reduction methods: tidal reduction,
and ellipsoidal reduction.

The ellipsoidal heights (NAD83 CSRS) will be reduced to chart datum using the separation
model produced by the Canadian Hydrographic Service (Estuaire2012.bin).

4, Deliverables

4.1 Survey Report



The survey report must include all the phases of the Final Project. It must include the
objectives, a description of the equipment used, a description of field work, including
calibration, geodetic control, data acquisition, data processing and the quality control
that have been made on the data.

4.2 Products

The bathymetric data will be made available in the form of a processed data set and fully
cleaned. All outliers will be deleted. The relevant topographic features will be added to
the final product. The following deliverables will be provided:

e Bathymetric map in (pdf) format (see example figure 3), including the MBES and
SBES data with isobaths every 2m;

s Topographic map in (pdf) format including relevant topographic features;

* Side scan sonar mosaics in (pdf) format;

* Listing of the objects detected including the object position and dimension;

¢ Bathymetric surface at CARIS Format (csar).
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Figure 3. Example of a bathymetric map to be provided. Chanels and Marina entrance.
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