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Chapter 1 - Introduction

1. Introduction

|. Welcome to POWER NAV®

POWER NAV®
Interface

o 1 [F

AP i
Cosrdinates: s=10.000 y=5 T3

Welcome to POWER NAV®.  This manual provides
details regarding the modules of POWER NAV®. It
contains the sections regarding:

e Survey Preparation, e Final Products
e Data Collection, e Utility Functions
e Single Beam Processing, ¢ DREDGEPACK".

If you have purchased a POWER NAV™ license, you will
receive an additional manual specific for surveys.

POWER NAV® is delivered with different modules,
depending on which package you ordered. Different
modules include:

Module Packages Included

Survey Module Preparation and Data Collection

Processing Module Editing and Reduction of Side Scan
Data

DREDGEPACK® Module Monitoring and data collection

specialized for dredge operations
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Chapter 1 - Introduction

Il. POWER NAV® Minimum System

Requirements

Operating System

POWER NAV®

Windows 2000, Windows XP

Pentium Coprocessor 500 MHz
RAM 256Mb RAM
Minimum Laptop PCMCIA to Serial
ﬁﬁ(rairaflace Desktop PCI to Serial
Hard Drive 1Gb
Monitor Resolution 800X600
Colors 32-hit

POWER NAV® Hardlock Key ~ POWER NAV® will run in demo mode

without a hardlock key. Hardlock keys are
made for USB.

l1l. Installation

POWER NAV" is delivered on a CD-ROM. To install the
package, place the CD-ROM in your CD-ROM drive. If
you are using Windows”™ XP or Windows" 2000, you must
be in administrative mode and have the password to
proceed with the hardlock installation.

Double click the “Setup.exe” file from the CD-ROM
Directory. The installation program will begin. Follow
the on-screen directions until the screen says the installation
is complete.

Note: You cannot properly install the package by copying
files from one computer to another. Many of the programs
need to be registered in the Windows" Registry and will not
operate unless they have been installed using the normal
installation routine.
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V. POWER NA
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POWER NAV® User Interface  (Main Program)

All of the programs of POWER NAV® can be accessed
from the unified user interface.

Programs can be started from either the icon bar or from the
menu bar.

Note: If you launched POWER NAV® without hardlock
attached, you can attach your hardlock then restart the
software. When POWER NAV® detects the key, the

corresponding programs will be enabled.

Located along the top of the screen, the menu bar selections
are grouped into basic functional areas.

A. POWER NAV® Icon Bar

The icon bar quickly starts programs with a click on the
icon. Ifyou leave the cursor on top of an icon for a second,
a text box will appear which describes the function of the

icon.

0 = @6 e & 11 & % & N Z T @ Woe 7| poer X B K P

POWER NAV® Icon Bar

The Icon Bar enables you to quickly access various
POWER NAV® functions and programs. As with all icon
bars in POWER NAV®, the function of each icon can be
displayed by moving the cursor over it.

User’s Manual



Chapter 1 - Introduction

File Operation

New can bring up a New/Open project dialog.

T

Open can bring up a New/Open project dialog.

Save tells program to save all figures

Adjusting the Area
Map View

Zoom In tells POWER NAV® to zoom in the screen center.

Zoom Out tells POWER NAV® to zoom out the screen center.

g |0 | »

Zoom Window changes the cursor to cross. You can then
click-and-drag an area on the Area Map and POWER NAV®
will zoom in on the area. Right clicking on the Area Map can
exit the program.

Zoom Extents tells POWER NAV® to zoom to fit all of the
current files into the view window

11

Zoom Scale tells POWER NAV® to zoom according to the
scale of the Work Area (about the Work Area, refer to the
Defining Work Area section in the Prepare chapter).

Pan invokes the pan tool. You can click-and-drag a line on the
Area Map and POWER NAV® will move to the end point of the
line.

Switching
Displayed
Information

.‘\5|

Switch Displayed Information tells POWER NAV® to switch
displayed area along the left-hand side from Information List
to Depth Window or from Depth Window to Information List.

Drawing figures

Draw Reference Point can bring up a Select Drawing Mode
dialog. And you can select a drawing method, basing the
selected method, and then create the point on the Area Map by
left clicking at the point on the area or by inputting necessary
information about the point. When using cursor method, you
can right click on the Area Map to exit the program.

Draw Line can bring up a Select Drawing Mode dialog. And
you can select a drawing method, basing the selected method,
and then draw the line on the Area Map by left clicking at
start point and end point on the area or by inputting necessary
information about the line. When using cursor method, you
can right click on the Area Map to exit the program.
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Draw Polyline can bring up a Select Drawing Mode dialog.
And you can select a drawing method, basing the selected
method, and then draw the polyline on the Area Map by left
clicking at waypoint on the area in series with end of clicking
right- button or by inputting necessary information about the
polyline. When using cursor method, you can right click on the
Area Map to exit the program.

Draw Arc can bring up Arc Attribute dialog. And you can input
the necessary information and then click [ OK ] to create a arc
on the Area Map.

Text Remark can bring up a Select Drawing Mode dialog. And
you can select a drawing method, basing the selected method,
and then add a text on the Area Map via clicking a point on the
area or inputting necessary information about the arc.

Node Snap

Node Snap is switched on. And the POWER NAV® can snap
points, waypoints, and nodes of other figure when drawing
figures by cursor. (Note: If the Node Snap function is of no use,
the reason maybe is that the function has not been perfect)

Logging Control

Connect Equipment tells POWER NAV® to create the
connection between the software and equipments. And you can
get the result information of connecting them form the
Information Tip Window at bottom of the Area Map.

Start Logging tells POWER NAV® to log correct data.

Pause Logging tells POWER NAV® to pause.

End Logging tells POWER NAV® to stop logging data and cut
the connection between the software and equipments.

Alternating
Planned Line
Direction and
Selecting Planned
Line

R

Alternate Line Direction tells POWER NAV® to alternate
between the start point and end point of selected line. Note: the
Alternate Line Direction maybe is not enabled when the Select
Line is not enabled.

Select Line invokes the selection tool. And the cursor becomes a
small pane. So you can left click on the target line, an assured
dialog is brought up, and then click [OK] as you make sure it is
right after viewing its attribute. If the line is selected
successfully, the line is shown with high light. Right clicking on
the Area Map can exit the program. Note: the Select Line
maybe is not enabled, and you can click SURVEY-LOCK
PLANNED LINE and click [OK] to make it enabled.
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Select Point

Select Point invokes the selection tool. And the cursor becomes
a small pane. So you can left click on the target point, an
assured dialog is brought up, and then click [OK] as you make
sure it is right after viewing its attribute. Right clicking on the
Area Map can exit the program. Note: 1. The point which is
selected must be single point. 2. The Select Point maybe is not
enabled, you can click SURVEY-POINT LOFTING and click
[Start Lofting] to make it enabled.

Watching

Azimuth and Distance changes cursor to cross. And you can
get distance between two point and angle from grid north from
start point to end point via clicking and dragging a line. The
distance and angle is shown at the bottom of user interface.
Right clicking on the Area Map can exit the program.

Watch Attribute changes cursor to selection tool. And the
cursor becomes a small pane. You can select an object, and the
object’s attribute dialog is brought up. And then you also can
modify attribute of the object as you read the information about
the attribute. Right clicking on the Area Map can exit the
program. Note: When the object is arc, some information about
its attribute maybe is only read and can’t be modified.

Adjusting Object

Move Single Target changes cursor to selection tool. And the
cursor becomes a small pane. You can left click on a single
object and the object is shown with high light, if the point you
click on is not waypoint of the object, and then move the cursor
to target position and left click to complete the action of moving
the object in parallel; if the point you click on is waypoint of the
object (e.g. line and polyline), the waypoint is locked with red
rectangle, and then move the cursor to target position and left
click to complete the action of moving the waypoint. Right
clicking on the Area Map can exit the program. Note: There is a
dashed between target position and point on the object when the
object is selected with high light and the target position is
valuable.

Delete Single Target changes cursor to selection tool. And the
cursor becomes a small pane. You can left click on a single
object, the assured dialog is brought up, and then click [OK] to
make sure your decision of deleting the target. Right clicking on
the Area Map can exit the program.
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E Delete Area’s Targets changes the cursor to cross. You can
click-and-drag an area on the Area Map, an assured dialog is
brought up, and then select the types of objects which you want
to delete in the area and click [OK] to be sure your decision.
Note: The objects are looked as what you want to delete by the
program even if the area you click-and-drag may only contain
portion of the objects.

Delete All Targets brings up an assure dialog, and then select
the types of objects which you want to delete in the Area Map
and click [OK] to be sure your decision.

About Current About POWER NAYV brings up an information box. From the
Software box, you can get version number, limit time, website, and
e-mail. And the box is hidden after left clicking on it.

B. POWER NAV® Information List

Along the left-hand side of the user interface you will see
an information spreadsheet. From here you can bring up the
configuration dialog to control which contents are displayed
in the table via double left clicking on the list, and to
configure the list (e.g. Font Size and Color).

Note: If the Information List is not displayed along the
left-hand side of the user interface, you can click Switch
Displayed Information icon or VIEW-INFORMATION
LIST to bring it out.

User’s Manual -7-
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A ITL)
AWV T

Information Displayed in List

The contents the right figure shows is the default
configuration.

Solution: Single/Difference/Floating/Fixed

Status: the state of signal coming from GPS receiver
PDOP: position dilution of precision

Stas: the number of satellites which are used.

Time: the location time in 24 hour system

Hdg: the course of boat navigate

Speed: the velocity of boat navigate

Line: the current track line name/ID

Point ID: ID of event point on current track line
Spacing: distance between current point and latest point

Depth: (if echo sounder is connected) current position
water depth

Northing/Easting/Height: corrected grid coordinates of
current survey point

Latitude/Longitude: corrected geodetic coordinates of
current survey point

Ellip.H: height of projection ellipsoid

Point Station Quality
solution
status
FDOF
sats
Time
Hdgé speead
Hdg
speead
Mavigation Info.
Line
Foint ID
Spacing
Fosition& Depth
Depth
Morthing
Easting
Height
Latitude
Longitude
Ellip. H
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Data Display Configuration

Caption: You can define a
caption of a team of items via
inputting the content and clicking
[>>] button.

Content: You can left click on an
item in the left list, and then click
[>>] button to add it into right
list.

Display: the contents in right list
will be shown in Information List.

1. Modify: Only caption can be
modified. And you can select
a caption in the Display list,
input new caption in the
Caption edit box, and then
click [Modify] button to
perform the action.

Up/Down: You can select an
item in the right list and then
change the order of items via
clicking [Up]/ [Down] button.

3. Delete: You can select an
item in the right list and then
delete the item (Caption or
Content) via clicking [Delete]
button.

Clear: You can clear all items
in the right list.

Configuration Dialog

Data Display Configuration

Edit Information Display
Caption Display
3% | [Point Station GlAll [Modif
| | [ ] Solution 3 [—YJ
Status

Content SDOF

Line N Sats
Foint ID 3 Time

Longitude HdzSpeed

Latitude — Hdg

Ellip. H Speed
Horthing Havigation Infc

Eazting Line

Height Foint ID =

PLOE Spacing
HLOOF FozitionDepth

jalely Depth

Depth_ v Naorthing ¥ | |Clear
Font Font Size |14 ~
Caption Name - Content Name -..
Table Color - Background Color -
Resume Default ] [ 0K l l Cancel

)

Color Box

Font Settings: You can
respectively select the font type
and font size of captions and
contents from the two drop-down
boxes.

Color Settings: The color
buttons will display the
current settings. You can
click the color button, the
color box pop up, and then
select a color from it. When

#CC9300

[y
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cursor is on the grlq of Color Colors Dialog
Box, the current point color
is displayed on the left-end Toler
f Color Box. A iz coies

corner o CFOO 0ox. And il I 1l
you can click the button on ErfrECFEEN

: T T
the right-end corner of Color B EEEEEE
Box, the colors dialog | LR R R R

C 0Bk ke
appears, and then select the
. LCsstom colors:

new color and click [OK]. rrrrrrrr .
You will see the results in L0 - ST Qo
the display at the right. If izl bt | T g
you don’t like them, try e — |
again,
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Usually, the Depth Window is hidden behind the
Information List, and can be displayed via clicking Switch
Displayed Information icon or VIEW-DEPTH WINDOW.

Information Displayed in Depth Window

Water Surface Height: the height of current water
surface

Log File: the name of the file which stores survey data
of current track line including Latitude/Longitude,
Northing/Easting, Depth, and so no

Point ID: the ID of event point on the current track line
HDOP: horizontal dilution of precision

VDOP: vertical dilution of precision

HRMS: horizontal root mean square

VRMS: vertical root mean square

Eyeable: the number of satellites which are eyeable to
GPS receiver

Locked: the number of satellites which are being used
by GPS receiver

Satellites Display: the satellites will are displayed in
the view (i.e. cirque with cross in Depth
Window).

Depth Curve: This area shows a moving
representation of the depth value coming from
echo sounder. The display moves from right to left.
And the horizontal ruler marks represent the
distance in meter and the vertical ruler marks

Station Depth

Longitude:
Latitude:
Ellip=nid Height:
Morthing:
Ea=ting:
Water Surface Height:
Depth:
Log Files
Log Files:
Point ID:
Satellite Status
Solution:
Difference:
PDOP:
HDOP:
VDOP:
HRMS:
Eyeable: Locked: WRMS:
Depth Curve
a
10
20
i
40
i}
Lii] 45 30 15 1]

represent the depth in meter.
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D. POWER NAV® Information Tab with Information Window

R @'110:47:45 2006-12—-19: #x»»»Succezsfully open GP31 portssswsx
Info. T|p Erf10:47:45 2006-12-19: wwwwxSccessfully open sounder port s
Erl10:49:27 2006-12-19: *****Successfully close Gpsl port#ssss
El10:49: 28 2006-12-19: #%***S5uccesszfully closze sounder portxkkxs

You can get tip from the window, know of the status or find out the reasons of

errors.
H H welo . Offset
Navigation Info. | == e g

soo 400 =00 200 100 o 100 200 =00 400 soo

From the window, you can get the boat velocity and offset angle. And The
left-right indicator shows the distance of your vessel left and right from a

planned line.
Lofting Info.
Lofting Information for Selected Line
4 # Locked Line
Grid North |
|
!
|
| &,
GPS1 Survey Paosition e Hdg } \\*’
T I\ \H"-‘k - I e T "1 GPS2 Survey Position
) ; ( "Delta¥2
Delta X : I 0 (Westing) b e
|

(Southing), G YT SRS | ST PO ... VIS, .
kY ==Z" The Course of Your Vessel
9 -

=

™ o
- “Yaw Angle .
GPS1Antenna GPS2 Antenna e

Vertical Foot 4+

(Easting)

nnnnnnn annTenr snn=anr- annTTAC-

Line XTE LG, 662m Vaw Angle| 49° 12" 177 XTEZ R5. 963m aw AngleZ 49° 137 177
].6 DTSF 14. 445m DTEF 34, B7bm DTEF2 14. 181m DTEFZ 34. 404m
Delta X 55, 045m Delta ¥ E4, 351m Delta X2 4. 516m Delta Y2 W3, 295m

When a planned line is locked by manually/automatically selecting, the program will start lofting
line. From the window, you can know the follows: Current line name is ““0”. XTE (Cross Track
Error): the distance from current GPS survey point to planned line (e.g. R85.494m means that
current GPS survey point is at the right side of the planned line and 85.494 meters far from it.).
Yaw Angle: the angle from boat course from planned line’s start point to its end point. DTSP
(Distance to Start Point): the distance from current GPS survey point to start point of planned
line. DTEP (Distance to End Point): the distance from current GPS survey point to end point of
planned line. Delta X/Y: the difference between current GPS survey point X/Y and the point X/Y
of current GPS survey point’s projection on planned line (or extended planned line).  Note:
XTE2, Yaw Angle2, DTSP2, DTEP2, Delta X/Y2 and so on are associated with GPS2 (the other
GPS).

User’s Manual -12 -
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Lofting Point

Foint ID

Northing

2558358. 076

Easting

435112. 852

Height

0. 000

0

Delta X

N 203. 766m

Delta Y

W 259. 531m

Delta H

—30. 000m

Tgt Bearing

308d08" 118”7

Tgt Dist

329. 965m

Tgt Time

00:00:32

When a point is locked by manually selecting, the program will start lofting
line. From the window, you can know the follows: Current point name is “0”.
Northing/Easting/Height: the current survey point’s position information.
Delta X/Y/H: the difference of X/Y/H between locked point and current GPS
survey point. Tgt Bearing (Target Bearing): the angle from grid north from
current GPS survey point to current target point (i.e. locked point). Tgt Dist
(Target Distance): the distance from current GPS survey point to target point.
Tgt Time (Target Time): the time needed for boat arrive at target position.

E. POWER NAV® Information Bar

The Information Bar displays the current cursor position in
X/Y. Click the Azimuth and Distance icon, and then drag
your cursor across the Area Map and the distance and
azimuth are displayed on the middle of the Information

Bar.

The number of the data byte that POWER NAV™ receives
from GPS and Echosounder is displayed on the right end of
the Information Bar.

User’s Manual
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2. Preparation

|. New Project Guide

When the POWER NAV® is launched, a new project
guide dialog pops up. And you can finish the project
settings in the guide of the dialogs.

Note: The guide only helps you finishing main survey
factors. And some factors, such as GPS Offsets, Antenna
Height, and Storage Setting, can be set in the way of menu
bar after you finish the guide.

Project Name '
| New/0Open Project E|

@ Treate a project

Fleaze input the project folder name :

DCDpy an existing project

é}' (O 0pen a project

Fleaze =elect a project from the li=st

Other Pogition(Double click to open)...

C:iSouth Free Go Survey Datahiohio. tak

| ok | [ cancel

Create Project:

Select [Create a project] and input a folder name. And there
will be configuration files, collected data files, graphics files,
and resulting files and so on under the folder.

Copy Project:
Select [Copy an existing project] having inputted the folder

User’s Manual -14 -
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name in the edit box, and then click [OK]. And the Select a
Project dialog pops up, and you can select a project file with
the .tak/.pak/.spj extension.

Open Project:

Select [Open a project] and then select an item in the list. You
can open a project in manner of dblclick the item or clicking
[OK]. If the project file path does not exist in the list, you can
dblclick the item named Other Position and then select project
file via the pop-up Open Project dialog.

Basic Information

Creating Wizard

Project information

Input project information: project name, company, area, SOUTH

date, surveyor.

FProject Data

Project Hame

Compary |

Date |2006-12-28 -

Surwveyor |

Area | |

Equipment (Other |

Collecting Project File

Name [iob. tak |
Project Path |C:\South Free Go Survey Data\j|E]
Foundation Date |2006-12-28 10:02:08 |

Revision Date  |2006-12-28 10:02:08 |

[ ok | [ cancel |

Input Basic Information:

You can input information such as project name, your
company, work area, survey date, and surveyor.

Note: You may receive a message box to tell you to input
project name again when a same project name exists at the
same path.

Projection

Creating Wizard

Projection Parameters

Set ellipsoid parameters and projection parameters. SOUTH

Ellip=soid Projection
Bllipsoid Prajaction
e Central Meridian 0
False Morthing (0|
Falze Easting 500000
Equipment
Scale Factor
Collecting
» [E378205 Proj Height@) [0 |
1/£ [298.3 Reference lat. [0 |
Note:

The format of inputing central meridian iz “dd. mmz=zssss”.

ok | [ cancel

User’s Manual
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SOUTH

Select Ellipsoids and Projection:

1. Select your Ellipsoid from the choices in the ellipsoid list
box. As soon as you make your selection, the
Semi-Major Axis (a) and Flattening (1/f) values will
change. If your ellipsoid is not in the list, click on the
User-defined choice and manually enter the (a) and (1/f)
values.

2. Select your projection from the available projections. In
POWER NAV", the following projections are supported:
Gauss-Kruger, UTM, Transverse Mercator, Oblique
Stereographic, and Equatorial Stereographic.

3. The Central Meridian, False Northing, False Easting,
Scale Factor, Projection Height, and Reference Latitude
pertinent to your chosen projection should be set.

Note: The Central Meridian should be inputted, because

different central meridian correspond to different zone. And

you can get local central meridian from local longitude.

Conversion

Creating Wizard &'

Conversion Parameters

Set =zeven parameter, four parameters and adjustment SOUTH

parameter,
S . e

[tise Sewen Parameters [tise Four Parameters
aw ] aw [
S R L N
Conversion [:::::::::::::] Rotate [:::::::::::::]

dZ (m)
Scale

Equipment Rotate (s I:l l:l

Collecting Rotate Tiz) l:l [Juse idjustment Parameters

M —

The format of inputing degrees rotation iz “dd. mmssssss".

ok | [ cancel |

Conversion Parameters:

1. Specifying No Datum Transformation

If you do not want POWER NAV® to perform a datum
transformation, make all selection boxes not pitched on.  This
flags the program about your intent.

2. Specifying a 4-Parameter Datum Transformation

POWER NAV® can perform a 4-parameter datum
transformation. The values, dX, and dY represent the
separation between the geocentric coordinate systems of the
two data. The 4-parameter transformation also contains values
for rotation about Z-axes, and changes in scale between the
two systems. There are many sources for these values. If you

User’s Manual

-16 -



Chapter 2 - Preparation

have 4-parameter, you can select the [Use Four Parameters],
the input boxes become accessed to, and input parameters.
POWER NAV" uses these parameters to compute geographic
positions on the local datum. If you don’t have the 4-parameter
and have a minimum of two point pairs, you can set the
parameters via clicking SETTINGS-CALCULATE
CONVERSION PARAMETERS menu to start Calculate
Conversion Parameters program after finishing the guide.

3. Specifying a 7-Parameter Datum Transformation

POWER NAV® can also perform a 7-parameter datum
transformation. In addition to dX, dY and dZ, the
7-parameter transformation also contains values for rotations
about the X, Y and Z-axes, and changes in scale between the
two systems. Seven-parameter datum transformations can
cover a larger area more accurately than 4-parameter
transformations. Certain  countries have published
7-parameter transformation values that are to be used for the
entire country. If you have 7-parameter, you can select the
[Use Seven Parameters], the input boxes become accessed to,
and input parameters.

4. Specifying Adjustment Parameters Datum Transformation
Adjustment parameter datum transformations work well over a
local area. To perform these, you must enter the offsets
between the two survey data. The values, dX, dY, and dZ
represent the separation between the geocentric coordinate
systems of the two data. If you know the X/Y/Z of a single
point in the ellipsoid system that you have selected and the
local datum that you specify temporarily, you also can set the
parameters via clicking SETTINGS-CALCULATE
CONVERSION PARAMETERS menu to start Calculate
Conversion Parameters program after finishing the guide. If
you have adjustment parameters, you can select the [Use
Adjustment Parameters], the input boxes become accessed to,
and input parameters. POWER NAV® will use these
parameters to transform your geographic position in real time.

Note: The instruction of the Calculate Conversion Parameters
program can be found in Geodesy section. And you don’t need
to worry that some parameters can’t be specified now, because
the POWER NAV® support these parameters input after the
guide is finished.
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EqUIpment Creating Wizard rs_(|
Set equipments=
Select type of equipmentsz and communication settings. SOUTH
GFS Echosounder
Ouse
Data Format BESTFOS v Type
Dezcription Dezcription
Port comt b Port
Equipment
Baud Rate 7500 8 Baud Rate
Collecting
Data Bit Data Bit
Stop Bit Stop Bit
Checkout Checkout
[ x| [ cancel

Equipments Connection Information:

1. Specifying Configuration of GPS Receiver

A. Specifying Type and Data Format

Select the type of GPS receiver you are using from Type
drop-down list, and then from Data Format drop-down list
select the data format which the receiver output data in. In
POWER NAV®, the following GPS receivers are supported:
South S82, South S80, South 9800, South 9300, South 9700,
Astech Receiver, Novatel Receiver, Javad Receiver and
other receiver.

B. Serial Port Configurations

The Serial connections (Baud Rate, Data Bits, Stop Bits and
Parity) maybe are explained in detail in your GPS device
manual. It is enough to mention here that they must be set to
match your equipment or POWER NAV® survey system can’t
read the device data.

2. Specifying Configuration of Echosounder (Optional)

If echosounder is used, select the [Use] selection and can
access to the edit boxes.

A. Specifying Type

Select the type of the echosounder you are using from the
drop-down list. In POWER NAV®, the following echo
sounders are supported: WuXi SDH-13D, WuXi HY 1600,
WuXi ECHOTRAC, ODOM Single Frequency, ODOM
Double  Frequencies, South  Sounder, DESO25,
NMEAO0183-DBT, NMEAO0183-DBS, WuXi SDE-88I, and
WuXi SDE-88II.

B. Serial Port Configurations

About the Serial connections, you can refer to the instruction

in your device manual.
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Note: Computers require more communication ports (COMI
COM2, etc) than are available on a standard PC. Expansion
cards are available from SOUTH and many other vendors. The
only requirement is that the vendor supplies a working,
Windows® 2000, or Windows® XP driver with the card.

USB is designed to give priority to Windows®™ functions. This
can result in extreme and inconsistent latency issues for USB
to Serial connectors. You cannot rely on these for time-critical

data. For desktop PCs, we recommend PCI type boards like

the ones from Comtrol to Digi. For notebooks we recommend
PCMCIA to serial cards like those from Quatech to Socket.

Collecting

Creating Wizard

Collect data

Set the collecting basiz and storage setting. SOUTH
.

GPS Data Collecting

FXD Basisz Event Hazis
©Einglel @ Time Increment z
ODifference (BT ODist Tncrement n
O Fixed(RTE) O Marmal (press space hirtton)
P e eent Collect Depth
Collecting @Inst antaneous Depth OMax Depth
OMin Depth O hverage Depth
Data File
Hame: |Ln ‘

Sawe Path: |C:\South Free Go Survey Datahdatal ‘

oKk | [ cancel |

Collecting Data Basic:

1. Specifying the Basic of Collecting Data from GPS
Receiver

A. Solution Status:

® Single:

When the data coming from GPS receiver don’t contain
difference received from the Basestation or Beacon, the
solution is single, and, if specifying the basic on Single, the
collecting program will perform collecting and saving the data
without difference.

® Difference(RTD):

When the data coming from GPS receiver contain difference
received from the Basestation or Beacon and HRMS and
VRMS are out of the precision limit, the solution is differential,
and, if specifying the basic on Difference, the collecting
program will perform collecting and saving the data with
difference.

® Fixed(RTK):

When the data coming from GPS receiver contain difference
received from the Basestation and HRMS and VRMS are in
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the precision limit, the solution is fixed, and, if specifying the
basic on Fixed, the collecting program will perform collecting
and saving the data.

Note: If you specify the basic on Single, the collecting
program will perform collecting and saving the data only just
the solution is single or differential or fixed. If you specify the
basic on Difference, the collecting program will perform
collecting and saving the data only just the solution is
differential or fixed. If you specify the basic on fixed, the
collecting program will perform collecting and saving the data
only just the solution is fixed.

B. Event:

The Event occurs at every specified value (time interval or
point spacing). POWER NAV® also supports controlling the
event manually by pressing Space Key. When an event occurs,
the collecting program will perform collecting and saving the
current position data and sending a command to Echosounder
to make event mark for getting the current position depth (if
echosounder is used and connected).

Note: The GPS receiver only can output a set of data into
POWER NAV® every one second. So it is not available that
the Time Increment is specified less than 1 second or the Dist
Increment is specified too little.

2. Specifying the Basic of Collecting Data from Echosounder
(if the Echosounder is being used)

Usually, the Collect Depth basic is specified on Instantaneous
Depth. In this case, the depth value which is collected and
saved by collecting program is real and not processed
factitiously. When the Collect Depth basic is specified on
Max/Min Depth, for collecting and saving current position
depth, the collecting program will select a Max/Min depth
value from recent depth values those collecting program has
obtained. When the Collect Depth basic is specified on
Average Depth, for collecting and saving current position
depth, the collecting program will get a mean via computing
recent depth values those collecting program has obtained.

3. Specifying the File Name of Collecting Data

The Name is the first name of the files of track lines, and you
can specify it. Each file’s last name is ID of its track line. For
example, the Name is “Ln” and a track line’s ID is “0”, then
the track line file’s name is “Ln0”.

When you complete above settings, click [OK] to make
your decision available and then continue to do other
preparative work.
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ll. Import Coordinates to X/Y Library (Optional)

You may have many useful coordinates for the Project,
and some of them may be used in the Project. For
example, computing 4-parameter and adjustment
parameters need some coordinates, and, creating planned
lines also need a lot of coordinates. So importing your
coordinates to X/Y library may be necessary. You can
bring up the X/Y Library dialog by clicking
UTILITIES-X/Y LIBRARY.

X/Y Library dialog

X/Y Library 3
Point Hame Attribute Northing Easting Height
,SH 1] noooooon 107, 322 96, 773 45, 209
,SH 1] noooooon 107, 322 96, 773 45, 209
,SH 1] noooooon 96, 773 45, 209
ﬁ 1 noooooon Q6. 773 45, 209
» I -

ﬁ 1 noooooon Q6. 773 45, 209
ﬁ 2 noooooon Q6. 773 45, 209
ﬁ 2 noooooon Q6. 773 45, 209
ﬁ 2 noooooon Q6. 773 45, 209
ﬁ ] noooooon Q6. 773 45, 209
ﬁ ] noooooon Q6. 773 45, 209
ﬁ ] noooooon Q6. 773 45,209«
£ >
[ add ] [ Eait | [ Delete | [ clear |
[ Search ] ’ Load ] [ Ezport ] I [0]:4 l
Actions:
a) Add

Click [Add] to bring up the Add Point dialog, and enter
necessary information to the editable boxes.
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Add Point dialog

Add FPoint

Foint Name: ||

S

Cancel

Edit Point dialog 4dd Point x|

Foint Name: || |

Enter a point name and X/Y/H of the point. And the
Code flags the point’s sort.

b) Edit

Select a point item in the listing, and then click [Edit] to
bring up the Edit Point dialog. You can edit X/Y/H and
the code of the point.

Cancel

c) Delete

If you want to delete a point, select the point item in the
listing, and then click [Delete], an ensured message box
pops up, and click [OK] to insure your decision

d) Clear

If you want to clear all points in the listing, click [Clear],
an ensured message box pops up, and click [OK] to
insure your decision
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e) Search

The Search function can help you to find the wanted
point from the library quickly. Click [Search] to bring up
the Search Point dialog.

Search Point dialog

Search Point E|

1

10 o
10 T:
10

11
11

Code:

You can enter portion of point name, and then click
[Search], and resulting point names are shown in the
listing along left of the Search Point dialog. And select
the name of your wanted point from the listing and click
[OK]. And your wanted point item is selected in the X/Y
Library listing.

f) Load
You can click [Load] to add a batch of points from data
file with ORG or DAT extension.

g) Export
You can export all the point coordinates in the listing to a
file with DAT extension.

h) OK
You can click [OK] to insure your decision

lll. Geodesy

Geodesy is the science of positioning objects on the earth’s
surface. Even though you don’t need to be a “master of
geodesy” to run POWER NAV®, some basic geodetic
knowledge can make the difference between obtaining a
correct position and having your boat plot downtown.

Many surveys are now conducted using GPS for positioning.
Most GPS equipment outputs your position in WGS-84.

CI)/\ngs—84 - q)/\I_ILocal Datum - XYProjection
In other words, POWER NAV® receives the Latitude,
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Longitude and Height information based on the WGS-84
ellipsoid, and transforms it into a Latitude, Longitude and
Height on the Local Datum. It then performs a “Grid
Conversion” to calculate an X (Easting) and Y (Northing) on

the specified projection.

A. Geodetic Parameters Program

To correctly determine your X-Y position, you must be able
to define:

e The reference ellipsoid

e Any necessary datum transformation parameters

e The projection parameters

You may have finished these parameters in the Guide. If
wanting to see or redefine these parameters after finishing
the Guide, you can do as follows:

1. Start the GEODETIC PARAMETERS program by
clicking SETTINGS-GEODETIC PARAMETERS. The
Geodetic Parameters dialog will appear. And the displayed
parameters are that you have set in Guide.

Geodetic
Parameters Dialog

Geodetic Parameters §|
Ellip=zoid Dezcription Projection Setting
Ellipsoid: |Beijing-54 v Projection: Gauss-Kruger W
a: Central Meridian: 1}
1/1: Falze Northing: 0
Conversion Parameters Falze Easting: 500000
F P t >
LFour Paraneters - Scale Factor: 1
[Jseven Parameters
Frojection Height: |0
DFitting Parameters
Latitude of Origin:
[Jidjustment Parameters

The input format of Central Meridian and Latitude of Origin:dd. mmezzzs=

0K | [ Cancel

2. Redefine Configuration (if necessary) by selecting new
Ellipsoid and Projection and inputting new values (e.g.
Central Meridian, Four Parameters, Seven Parameters, and
Adjustment Parameters).

You can find only the Interpolation Parameters doesn’t
appear in the Guide. And this section will explain it in
detail.
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As we know, global positioning system (GPS) can be used
to get precise relative position in a three-dimensional
system. The results of many field-test and applied projects
have already shown that GPS survey method can take the
place of classical horizontal terrain survey method. But
how to interpolate the abnormal height of GPS leveling, so
as to take the place of classical leveling survey method, has
attracted many geodesists in the past ten years. Up to now,
a lot of methods have been discussed and applied.

According to the development of GPS height abnormal
height interpolation system (GANHIS), POWER NAV®
uses the Polynomial Curved Surface Interpolation method.

Abnormal Height Interpolation
System Parameters Dialog

Altatude faittaing parameters &

A
a1
A2

43:
it
45:
X0:
Ta:

o o) ol O af O o O

For getting precise height, it is needed to compute the
height separation (i.e. dH) between the geocentric
coordinate systems of the two data. If you know the
Latitude/Longitude/Height of more than two point pairs in
WGS 84 and the local datum, you can get a set of the
Interpolation Parameters (i.e. A0, Al, A2, A3, A4, AS, X0,
Y0) by running POWER NAV™ Calculate Conversion
Parameters program to calculate the necessary values. And
POWER NAV" uses the following Abnormal Height
Interpolation System formulas to compute the height offset.
dH= A0+A1 X dx + A2 X dy+A3 X (dx)*+A4 X (dy)*+A5 X
dx X dy,

and, dx= x-X0, dy=y-YO0,

and, X0= AVG (x1, x2,x3, ...), YO=AVG (y1, y2,

y3,...)
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Note: “AVG(x1, x2, x3, ...)” is average of “x1, x2, X3, ...”.

And then POWER NAV" uses the dH to compute
geographic height on the local datum.

B. Calculating Conversion Parameters

The CALCULATE CONVERSION PARAMETERS
program calculates adjustment parameters or four
parameters or interpolation parameters from coordinate
information listings. And you can calculate seven
parameters via using Calculate Tool which can be found in
the software CD. These values translate your position data
from the WGS-84 position to the corresponding position on
your local datum. The adjustment parameters calculation
requires only one point described in each datum. The four
parameters calculation requires a minimum of two point
pairs. And interpolation parameters calculation requires a
minimum of three point pairs.

The program will calculate conversion parameters basing
on the number of the point pairs you input, and offer to
apply them in the Geodetic Parameters program.

Conversion Parameters Comparison Table

Name Required Translated Target | Application

Points
Seven More than two | X/Y/Z The position translation between two
Parameters different projection ellipsoids
Four More than one | X/Y The grid translation between two
Parameters different local datum
Interpolation | More thantwo | H The height translation between two
Parameters different local datum
Adjustment one X/IYH The coordinates translation between
Parameters two different coordinate systems

Set your ellipsoid and projection information in the
GEODETIC PARAMETERS program (if you have set
them in the Guide, this step is not necessary).

1. Launch the CALCULATE CONVERSION
PARAMETERS program by selecting SETTINGS-
CALCULATE CONVERSION PARAMETERS. The
dialog will appear for you to enter your coordinates.
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Calculate Conversion
Parameters Dialog

Calculate Conversion Parameter g|
Poi... EKnown Northing Enown Easting Known Height Original N... Orig
T4 11 22 7 86041487, 602 -16
T4 55 54 4 48341448, 023 46
< ¥

[ aad | [ Edit | [ pelete | [ Clear | [ onjoff |
[ Set ] [ (Open ] [ Sawve ] [ 0] 4 ]

2. Add each point or points with two sets of
coordinates—one based on your local datum (i.e.
known coordinate) and the other in WGS84 (i.e.
original coordinate).

Note: Usually, each country may have some standard

coordinate systems and corresponding geodetic origins.

And your local datum may be one of these geodetic

origins or your specifying origin. And some position

coordinate may be described in standard system by the

government, and, you also can specify coordinate for

some control points basing on your specifying origin,

and these coordinates are saw as the known coordinates.

GPS receiver uses WGS84 system, and the coordinates

exported from the receiver are saw as original
coordinates.

a) Add known coordinate by clicking [Add]. And input
known coordinate information. Click [OK] to next step.
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Add Known Coordinate Description X/Y Library
:
Add Point (xnom Local CDDrd- — E| You Can lnput the Point ... Attribute Borthing Easting Heaght
II%ID‘;; knug‘n local cqutrdinate X/Y/H and p01nt name
o & YeTerence Dolmn H
by keyboard. If you
Point Name:
o . o want to add the X/Y/H
T from the X/Y library,
H: you can click the icon at
Ok Cancel right-top corner of the ) o o)
g;;f; itoil;]:. coordinate of the dlalog to bring up the [Searen ] [ Lead | [_Export | I |
reference point
;;ess thedbu;:]ton }01n the topdrlght X/Y hbrary interface,
corner and then choose coordinate
P irie i the ceapinare Tiheary. and then select an item
in the list and click
[OK].

b) Add Original Coordinate: there are four methods to add
original coordinate. You can select one of them to add original

coordinate.
Adding Method Description
rrR AT el 3l | Get from X/Y library: click this icon to bring up the X/Y
: : : library interface, and then select an item in the list and
i Get from X/T library | i
click [OK].

[Get current point coordinate]

Get current Point Coordinate: click this icon to read the
coordinate at the GPS antenna from the ship-based GPS

[ Get base station coordinate ]

(_input geosraphy coordinste | receiver which is connected with POWER NAV®. So you
The socond stop ¢ @ el coorainate | | MUSE insure right connection between POWER NAV® and

of reference points through four

ways above the ship-based GPS receiver before you click this icon to
get the coordinate.

Get Basestation Coordinate: click this icon to read the
coordinate at the Basestation from the ship-based GPS
receiver.

Input geography Coordinate: click this icon to bring up
an input dialog, and then input Latitude/Longitude/Height
and click [OK], and then the program translates the
Latitude/Longitude/Height into X/Y/H that is displayed in
the pop-up dialog.

3. Optional operations:
Open coordinate file: Click [Open] to bring up an Open
File dialog and you can open a file with *.cot extension.
Edit an item: Select an item in the list and then click
[Edit] to bring up an edit dialog. When you complete the
edit, click [OK] to apply it.
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Edit Coordinate Edit Reference Point §|
Dialog —
Point ID: ==
Enown X: 11
Enown T: 22
Enown H: TT
Original X: BI3T416. TTT ==
Original ¥: -16158212. 160
Original H: 4,000

Delete an item: Select an item in the list and then click
[Delete]. A message box pop up, you click [OK] to insure
your decision.

Clear all items: Click [Clear]. And a message box pop up,
you click [OK] to insure your decision.

Set the number of points concerned with computing
the Interpolation Parameters: Click [Set] to bring up a
dialog, select number from two drop-down box, and click
[OK] to insure your decision. It is enough to mention here
that there are Curved Surface Height Interpolation and
Plane Surface Height Interpolation. Indeed, the Plane
Surface Height Interpolation is a special instance of the
Curved Surface Height Interpolation. And computing
Plane Surface Height Interpolation Parameters requires
more than two point pairs and computing Plane Surface
Height Interpolation Parameters requires more than five
point pairs. You may know that there are more points
concerned with computing the Interpolation Parameters
and the Interpolation Parameters become better.

4. Save the coordinates in the listing by clicking [Save].
A Save File dialog pop up and you can save the
coordinates into a file with *.cot extension.

5. Offer to apply all parameters in the Geodetic
Parameters program by clicking [On/Off].

6. Insure your decision by clicking [OK].

Note: When you use Calculating Conversion Parameters
program, you ensure that you have not used the four
parameters and the adjustment parameters in the Geodetic
Parameters Program, namely the selections of the four
parameters and the adjustment parameters are unchecked in
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the Geodetic Parameters dialog. Or else the current

Ll
n

coordinates is the result of transmitted original coordinates
as using four parameters and adjustment parameters but not
original coordinates, and the error occur when you calculate
conversion parameters and obtain original coordinates by
the way of Get Current Point Coordinate or Get Base
Station Coordinate.

V. Defining Work Area

You may work in a special area, and make all your
actions inside the area. And defining a work area is very
useful. You can click VIEW-WORK AREA to bring up
the Set Work Area dialog.

Set Work Area dialog
Xs/Yw: the coordinates of the
point on the left-below corner.

Scale: the scale of displaying
your work area.

Display Work Area Frame: If it
is selected, your work area will
be displayed with a frame.

Note: The Scale is applied only
when you click the Display 1:1
icon to tell POWER NAV® to
zoom according to the Scale.

S5et Work Area

X]

Waork Area
Width (my 90000
 Height (n)
(30000
¥= = |2658000
|
Tw = |435000
I i
Left-below Scale 1: 1aao
MDisplay Work Lrea Brame

When you want to cover the Area Map with the Work
Area in maximum or you can not find your Work Area,
you can click VIEW-MAXIMIZE WORK AREA to tell
POWER NAV® to zoom to fit the Work Area into the
view window.

V. Planned Survey Lines

Planned survey lines are used to define where you want the
vessel to go.  Planned lines are most commonly created in
the programs, included in DESIGN-PLANNED LINE
PATTERNS, or in the CHANNEL DESIGN program. You
may also import Planned Lines from a DXF file.
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Planned Lines are saved with an SG extension and are
normally saved in the project directory. Planned lines can
be created in a few programs, each with its own advantages.
Use the program that best fits your needs for the project.

e The programs, included in DESIGN-PLANNED LINE
PATTERNS, create planned lines that contain only
position coordinate information in
Northing/Easting/Height format. These programs only
enable you to create 2-dimensional lines.

e The DESIGN-CHANNEL DESIGN program creates
planned lines only in a center line pattern.

e The PROJECT-IMPORT DXF option can be used to
create Planned Line from DXEF files that meet certain

requirements.

You also can create any planned line while underway.
Although it is possible to collect survey data without
planned lines, it will make the survey process more logical
if you have referenced some kind of survey lines in your

area.

A. Common Patterns for Planned Lines

The DESIGN-DRAW LINE program can create single
line and DESIGN-DRAW POLYLINE program can
create single polyline. When you click DESIGN-DRAW
LINE or DESIGN-DRAW POLYLINE, the Select
Drawing Mode dialog pops up, and you can select cursor
method or coordinates method. You also can do these by
clicking Draw Line icon or Draw Polyline icon in the
Icon Bar.

Select Drawing Mode
Dialog

Select Drawang Node

Select Drawing Method

(¥)Curzor Methaod

(O Coordinates Method

| OF, | [ Cancel
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Draw Line

nl

create a line by Line Hexet [ |
ine Name: |n
coordinates of Factore
start position to Start X: Start ¥:
end position End X: Bnd ¥: 410 Select
n1
Settings
Line Type: Line Wid‘th:
Color: _
[ ox | [ cancelr |
DraW POIyIIne b FPolyline Attribute g|
create a line by /
coordinates of / Line Name: (Pl |
R Factors
Wa‘yp0|nts / Serial Mumber MNorthing Eazting Up
1 1000. 50 1000, 60
2 1100. 00 1200. 70 Douy
3 210. 00 780. 50
\\.., 4 400. 00
< » Select
Settings
Line Type: Line Width:
Color: _
[ ok ] [ camcel |

B. Offset Patterns for Planned Lines

Planned lines can be created in any one of several patterns
included in the DESIGN-PLANNED LINE PATTERNS.

Parallel Line
Offsets create
parallel lines
on either side
of the initial
line.

Parallel Line Offsets 3

The Initial Line
Point 1: ¥: |1nnn | T ‘1200 ‘
Pz x| RC: |

Parameters Setting

Distance betwesn L e

Lines right of sontor:

Lines 162t of conters

[“IDraw the initial line [ o ] [ Cancel
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Parallel
Polyline
Offsets create
parallel
polylines on
either side of
the initial line.

Parallel Polyline Offsets X

Parallel Polyline Offsets

g Lines left of center:

Lines right of center:

[brav the initial line

Description
Enter the waypoint of the initial line (fccording to a seguence)

Poi... Forthing Easting Height “

1 100. 0000 100. 0000 10. 0000
2 150, 0000 140. 0000 10. 0000
3 180, 0000 190. 0000 10. 0000
4 200. 0000 210. 0000 10. 0000

Input Point Cosrdinates

Fame |4

x= 200 |7 =210 | n=0 | [ s |

Center Line
Offsets create
perpendicular
lines at
user-defined
spacing along
the initial line.

Center Line Offsets

Parameters Setting

Distance Port: 10 Line Spacing:

Distance Starhoard:|10

Description

Enter the waypoint of the initial line(iccording to a sequence)

Poi... Northing Easting Height Up

100. 0000 100. noon 10. 0000

120. 0000 130. noon 10. 0000

1

2

3 150. 0000 140. 0000 10. 0000
4 200, 0000 210, 0000 10. 0000

Input Point Coordinates

x = [200 | 7=210 ‘h:\lﬂ | l add ]

Fan-shaped
Line Offsets
pivot your
planned lines
about the
Center Point.

Ean—shaped Line Offsets &l

Center Point Coordinates

é xo (1000 | v: [1000 | [ select |

Paramstsrs Setting

Inside Radius:

ol rerommta ()

Outside Radius: T el Al td)
additional Lines: |10

Draw border arc
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Batch Lines Batch Lines &
Parameters Setting
Offsets create
% Directiom Angle: 90 @
planned lines e D (w  CIbzar boxderline
in a closed
Border Description
area. Enter the border waypoints position information(According to a sequence)
Poi... Horthing Easting Height
i 1033, 5922 BO6, 2384 0.0000
1 993, BEd8 B6d. 9534 0.0000
2 535. 6263 98, 0635 0. 0000
3
4

891. 0968

Name: &

x® = |1023. 046

Input Point Coordinates

¥ =

991, 1359

973. 6685

0. 0000

Clear

C. Creating Planned Lines

To create Planned Lines:

1. Select a pattern for planned lines.

2. Define your Planned Lines using the coordinates or

cursor method.

Input defined information.

4. Save your Planned Line file by selecting FILE-SAVE.
Your data will be saved with a .SG extension to your

project directory.

1) Create Single Line

To create single line, select DESIGN-DRAW LINE or click
on the Draw Line icon. The Select Drawing Mode dialog

will appear and you can select a method.

a) Cursor Method

To specify the start point and end point of planned line, left

click in the Area Map. And a single line is created. And then

you can create next line until you right click to exit the Create

Line program.

b) Coordinates Method

You can define a planned line via entering necessary

information in the Line Attribute Dialog.
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Line Attribute Dialog

Start X/Y: X/Y coordinate of
start point of the planned
line

End X/Y: X/Y coordinate of
end point of the planned line

Select: you can load a point
coordinate from the X/Y
Library

Line Attribute ﬁl
Line Hame:
Factors
Start X: Start ¥:
End ¥: End ¥:
Settinga
Line Type: +| Line Width: ! v

Color: _|

[ Tor | [ Cancel

2) Create Single Polyline

To create single polyline, select DESIGN-DRAW
POLYLINE or click on the Draw Polyline icon. The
Select Drawing Mode dialog will appear and you can select
a method.

a) Cursor Method

To specify the waypoints of a polyline, left click in series in
the Area Map. And right click to ensure to create the
polyline. And then you can create next polyline until you
right click to exit the Create Polyline program.

b) Coordinates Method

You can define a planned line via entering necessary
information in the Polyline Attribute Dialog.
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Polyline Attribute Dialog ST —T— X
Create a polyline: Lice Hames
1) Enter line name Factors
Serial Number = Northing Easting
2) Click [Add] to tell the program to
add an item into the listing.
3) Lef_t click on the |tem,_an<_Jl enter
coordinates of the waypoint into the
spreadsheet. < :
Settings
4) Returns to 2) until all waypoints L Tpmes v|  Line Width: [1 v
of polyline are entered. color: NN
5) Set the line type, line width, and Lo | [ cancel

color of polyline.

6) Click [OK] to insure your
decision.

Note: 2) to 4) can be replaced by
clicking [Select] to load point from X/Y
Library. And you can change the
sequence of the waypoints in the listing
by selecting an item and clicking [Up]
or [Down] to move it.

3) Create Batch Lines

To create a batch of parallel lines in a specified area, select
DESIGN-PLANNED LINE PATTERNS-BATCH LINES.
The Select Drawing Mode dialog will appear and you can

select a method.

a) Cursor Method

To specify the waypoints of the borderline of the specified
area, left click in series in the Area Map. And right click to

ensure the borderline and the Batch Lines dialog pops up. In
the dialog, you can modify the default value and edit the
coordinates with end of clicking [OK] to apply your
decision. And then you can create a batch of parallel lines

in next specified area until you right click to exit the Create
Batch Lines program.

b) Coordinates Method

You can define a borderline of the specified area via
entering necessary information in the Batch Lines Dialog.
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Batch Lines Dialog Bateh Lines

Parameters Setting

Direction Angle: the angle from the &
Grid North to any line of the parallel
lines in the specified area.

Line Spacing:

Border Description

Direction dngle: 90

10

(d}

(m) [Draw borderline

Line S aCin : the S acin Of the Enter the border waypoints position information(iccording to a sequence)
p ) g ; p _g. Poi... Northlr)\::' ; Easting Height ; q
parallel lines in the specified area. o 25747001526 4394256756 0.0000
1 2666066, 6466 438006, TBET 0. 0000
. . . 2 2662132, 3714 44T308. 7223 0. 0000 Dowm
Draw borderline: If this is selected, 3 2565710,9954  459742.0145  0.0000
R . i 2677611, 4868 451873, 4642 0. 0000
the borderline of the specified area 5 IBTI24.B085  444640.37TTL 00000
will be drawn.
-Insert
Up/Down: This is used to change .
nput Point Coordinates
sequence of items in the listing. one: [

Insert: This function can insert a

x = |25TT611.4868 |y = 451873.4642

x)

point as an item between the selected
item and its frontal item.

Steps:

1) Enter the value of the Direction Angle and the value of

the Line Spacing.

2) Enter point name and X/Y/H coordinates in the Input

Point Coordinates

3) Click [Add] to tell the program to add the point into the

listing as an item.

4) (Optional) Left click on the item, and modify
coordinates of the waypoint.

5) Return to 2) until all waypoint is entered.

6) Click [OK] to insure your decision.

Note: 2) to 4) can be replaced by clicking [Select] to load

point from X/Y Library.

4) Parallel Line Offsets

To create parallel lines on either side of the initial line,

select DESIGN-PLANNED LINE

PATTERNS-PARALLEL LINE OFFSETS. The Parallel
Line Offsets dialog will appear. And you can define an

initial line and offset values via entering necessary

information in the dialog.
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Parallel Line Offsets

Parallel Line Offsets _|

Point 1/Point 2: the node fhe Tnitial Line

of the initial line % Foint 1: %:  [107. 322 T: 96. 773
Point 2: ¥ [107.323 T: 96. 773

Select: you can load a et St

point from the X/Y Library Distance betwsen lipes: |2

Distance between lines: s ren of cemen -

the SpaCing Wlth metel’ Linez left of center: 15

unit between the parallel ok [ Cancel

lines

Lines right of center: the
number of lines at the
right side of the initial
line.

Lines left of center: the
number of lines at the left
side of the initial line.

Draw the initial line: If
this is selected, the initial
line is drawn.

Steps:

1) Enter the coordinates of the Point 1/Point2 or Select a
point from X/Y Library.

2) Enter the values in the Parameters Setting

3) Click [OK] to create parallel lines.

5) Parallel Polyline Offsets

To create parallel polylines on either side of the initial
polyline, select DESIGN-PLANNED LINE
PATTERNS-PARALLEL POLYLINE OFFSETS. The
Parallel Polyline Offsets dialog will appear. And you can
define an initial polyline and offset values via entering
necessary information in the dialog.
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Parallel Polyline Offsets

Line Spacing: the spacing with
meter unit between the parallel
polylines

Lines right of center: the number
of polylines at the right side of the
initial polyline.

Lines left of center: the number of
lines at the left side of the initial
polyline.

Draw the initial line: If this is
selected, the initial polyline is
drawn.

Select: you can load a point from
the X/Y Library

Parallel Polyline Offzets E|

Parazllel Polyline Offszets

El

é Linez left of center: 10 Line Spacing: &

Liwee: wight @? eemiere MDraw the initial line

Description
Enter the waypoint of the initial line (Lccording to a sequence)

Poi... Northing Eazting Height
3 107, 3220 96, 7730 45, 2080
2 107, 3220 96, 7730 45, 2080
1] 107, 3220 06, 7730 45, 2080

Clear

Inzert

Input Foint Coordinates

Fame |0 Select

=
AE

x = |107, 322 ¥ = |96.TT3 h = |46.209 Add

ok | [ Cancel |

Steps:

1) Enter the number of the polylines at right/left side of
the initial polyline and the value of the Line Spacing.

2) Enter point name and X/Y/H coordinates in the Input
Point Coordinates

3) Click [Add] to tell the program to add the point into the
listing as an item.

4) (Optional) Left click on the item, and modify
coordinates of the waypoint.

5) Return to 2) until all waypoint is entered.
6) Click [OK] to insure your decision.

Note: 2) to 4) can be replaced by clicking [Select] to load
point from X/Y Library.

6) Center Line Offsets

To create perpendicular lines at user-defined spacing along
the initial line, select DESIGN-PLANNED LINE
PATTERNS-CENTER LINE OFFSETS. The Center Line
Offsets dialog will appear. And you can define an initial
line and offset values via entering necessary information in
the dialog.
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Center Lll’le Offsets Center Line Offsets g'
Line Spacing: the spacing Farancters Setting
. . Di P 8 10 i ing:
with meter unit between the g3 vistence por Line Spacing: [D n
) Diztance Starboard: |10 s
parallel lines ;
H H Description
DIStance Port /DIStance Enter the waypoint of the initial line(iccording to a sequence)
Starboard: Imagine you are Poi...  Horthing Easting Height
. 1 107. 3220 6. TT30 45, 2090
Standlng at the Start Of the 2 4586, 4400 6. TT30 45, 2090
initial line looking toward 3 Ta1. 4240 45 4240 452090 Do
N i 4 121.4240 Th. 4240 45, 2090
the end to determine which
way is left or right (port or
starboard), the distance
nsert
with meter unit far away
from port/starboard_ Input Foint Coordinates
Draw the initial line: If this == [121.424 v = [15.424 h = [45. 209 add
is selected, the initial line is
[ ok ] [ cancel |
drawn.
Select: you can load a point
from the X/Y Library
Steps:

1) Enter values of the Distance Port and Distance
Starboard and the value of the Line Spacing.

2) Enter point name and X/Y/H coordinates in the Input
Point Coordinates

3) Click [Add] to tell the program to add the point into the
listing as an item.

4) (Optional) Left click on the item, and modify
coordinates of the waypoint.

5) Return to 2) until all waypoint is entered.
6) Click [OK] to insure your decision.

Note: 2) to 4) can be replaced by clicking [Select] to load
point from X/Y Library.

7) Fan-shaped Line Offsets

To pivot your planned lines about the Center Point, select
DESIGN-PLANNED LINE PATTERNS-FANSHAPED
LINE OFFSETS. The Fan-shaped Line Offsets dialog will
appear. And you can define inside and outside border arcs
and offset values via entering necessary information in the
dialog.
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Fan'shaped Lll’le OffsetS Fan-—shaped Line Offsets [g|
X/Y th d t f Center Point Coordinates
. the coordinates o
the center point S Rz
Select: you can load a Parameters Setting
point from the X/Y Inside Radius: i ingle Tncrement: (d)
Library Outside Radius: Interwal Angle: (d)
Additional Lines:
Draw Border Arc: If this
1s selected, the arcs are C o ] oot ]
drawn.
Center Point, Inside
Radius, Outside Radius,
Angle Increment,
Beginning Angle, and
Border Arc are shown in
the figure below.
Explanation Figure
Grid North
A
Planned Line
\ Beginning Angle
Center Point East
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Steps:

1) Enter the coordinates of the center point or Select a point
from X/Y Library.

2) Enter the values in the Parameters Setting

3) Click [OK] to create planned lines.

D. Creating Points and Text Remark

1) Creating Single Point

To create a point, select DESIGN-DRAW LINE or click on
the Draw Line icon. The Select Drawing Mode dialog will
appear and you can select a method.

a) Cursor Method

To specify the point, left click in the Area Map. And a
single point is labeled with red cross. And then you can
create next point until you right click to exit the Create
Point program.

b) Coordinates Method

You can define a point via entering necessary information
in the Point Attribute Dialog.

Point Attribute Dialog

Foint Attribute

XIYIH: X/Y/H coordinate of the point

Select from library: you can load a Point Name:|pl Select from library ]
point coordinate from the X/Y Library
i 1500. 36 T 1721.25
H: 3. 682 Code: DDDD'
0K | | Ccancel

2) Making Text Remark
To make a text remark, select DESIGN-TEXT REMARK

or click on the Text Remark icon. The Select Drawing

Mode dialog will appear and you can select a method.

a) Cursor Method
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To specify the position of the text remark, left click in the
Area Map. And the Input Text Note dialog appears, and you
can enter the content of the Text Remark and set the
attribute of the text, and then click [OK] to create a text
remark in the Area Map. And then you can create next text
remark until you right click to exit the Create Point

program.

Input Text Note Dialog

Input Text Note E'

Text Input

p< HNote Conternt: || |

Text Setting

Size: 12 % angle: |0
Color: _
[ o

II

E

1
&
Q
d
=

b) Coordinates Method

You can define a point via entering necessary information
in the Text Attribute Dialog.

Text Attribute Dialog

Text Attribute @

Content : |'t ext

Pozition

X 1aao T: 1

[ Select from librarw ]

=
=
[}
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E. Creating Arc

To create an arc, select DESIGN-DRAW ARC or click
on the Draw Arc icon. And you can enter necessary
information about the arc in the dialog which appears.

Arc Attribute Dialog

Center X/Y: the coordinates of
center point of the arc.

Select from library: you can load a

point from the X/Y Library

x|

Arc Attribute

Arc Name: |acl

Factors

Cemter X: |1456.89 Center ¥: |1890.89

Radius: 10 Select from library

Start Angle: 180 End ingle: |[240

Settings

Line Tvpe: | Line width: |1
Color: _

Argle format:dd. mmszzzzs I

0K

| |

Cancel

F. Creating Planned Lines in Channel Design

The CHANNEL DESIGN program can automatically create
a planned line. The channel information (channel width,
initial line, survey width, line spacing, etc.) is entered. Start
the program by clicking DESIGN-CHANNEL DESIGN.
Before the program run, the Select Drawing Mode dialog

will appear and you can select a method

All coordinates are XY grid coordinates. You cannot
enter Latitude-Longitude pairs in the CHANNEL DESIGN
program.

a) Cursor Method

To specify the waypoints of the initial line of the channel,
left click in series in the Area Map. And right click to
ensure the initial line and the Channel Design dialog pops
up. In the dialog, you can modify the default value and edit
the coordinates with end of clicking [OK] to apply your
decision. And then you can create planned lines in next
channel until you right click to exit the Channel Design
program.

b) Coordinates Method
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You can design a channel via entering necessary
information in the Channel Design dialog.

Channel Design Dialog Channel Design X
R ; ; Dezign Parameters
Channel Width, Line Spacing, ﬁ Charnel ¥idthe Live Spacine: i
Survey Width, and Initial Line are Survey Vidth: | M
shown in the figure below. Description
Enter the waypoint of the initial lineffccording to a sequence)
Note: When you enter value of the Poi... |  Northing Easting Esight 0
) y ) 1] 163. 6764 36. 3208 0. 0000 w
channel width and coordinates of 1 155, 3807 102. 4635 0, 0000
. W ey . 2 124, B183 15E. 3208 0. 0000 Down
the waypoints of the initial line, the 3 81. 9611 194. 1778 0. 0000
left/right toe line can be created : .2 2053208 | 000
Clear
automatically by the program.
Input Point Coordinates
R
x= [0 | v =] | n=o | [ w
[ ok ][ cancel |
Channel Design
L 5 -9 .9 .. .
dl L N 5 .. . '
‘ . Channel Width
Line Spacing
I
.
a
Planned Line
Initial Line
(Center Line)
Left Toe Line . .
n - n
" - - "]
i . . L]
Right Toe Line . \ ‘
" -
™ ]
-
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Steps:

1) Enter the value of the Channel Width, Line Spacing, and
Survey Width.

2) Enter point name and X/Y/H coordinates in the Input
Point Coordinates

3) Click [Add] to tell the program to add the point into the
listing as an item.

4) (Optional) Left click on the item, and modify coordinates
of the waypoint.

5)Return to 2) until all waypoint is entered.
6) Click [OK] to insure your decision.

Note: 2) to 4) can be replaced by clicking [Select] to load
point from X/Y Library.

G. Creating a Planned Line File from a DXF File

The PROJECT-IMPORT DXF program can create
planned Line from DXF Files that meet certain
requirements.

1) DXF File Structure Requirements

e All Planned Lines should be a standard AutoCAD 2000
Line file.

e All lines must be straight.

e All Planned Lines must occupy the same layer in the
DXF File and there is no limit to the number of lines in
the file.

2) Import DXF Files to POWER NAV®

1. Click PROJECT-IMPORT DXF to bring up the
Import “CAD2000 dxf” File dialog

2. Select a DXF file and then click [Open].

VI. Boat Shape Design

A. Boat Shape Editor

The Boat Shape Editor is used to create a custom boat
shape that matches your survey vessel. You can start
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from scratch or import a DGW file of your vessel to
convert it to the SHP format used in POWER NAV™.
There is a default boat shape appeared in the view
window when the program is started.

Boat Shape Editor Dialog

Boat Shape Data: describe the
exterior of your boat

Anchor Position Data: the X/Y
position information for each
anchor

Offset Position Data: In order to
locate the GPS antenna and the
Survey Point that are relative to
the origin point on your survey
boat, you must specify offset point
for each position. About the GPS
Offsets, please refer to the GPS
Offsets section.

Grid Snap: If this is selected, the
program can shap nodes of the
grid when drawing line by cursor.
Node Snap: If this is selected, the
program can snap points and
nodes of lines when drawing line
by cursor.

# Boat Shape Editor |E| I
* N 3, q} aoe, H5om X: 8.67 | T: -19.67 Units:imeter

24

iz DBoat
Head

-16
T—PStar'hoard
-0 3% 32 -8 -24 -2 -1 -12 & -4 @ 4 8 12 1B 20 M W/ 32 B W

Boat Shape Data | inchor Position Data | Offset Position Data

0.00
5.00
6,00
-5.00
-5.00
0.oo

20.00
10,00
-10.00
-10.00
0.oo
20.00

6. 00
5.00
-6.00
-5.00
B.00
0.00

i0. 00
-10.00
-10.00
10,00
0.00

-10.00
~

[J6rid Snap [Node Snap | Open :”Save As] Clear [ Add ]Delete[ UK ]Cam:el” Help ]

B. Creating a Boat Shape

1)
2)

3)
°

Establish an origin point on your survey boat.
Open the Boat Shape Editor by clicking
DESIGN-BOAT SHAPE EDITOR.

You can create boat shape by three methods:
Import SHP file

Click [Open] and then select the SHP File of your vessel.
The coordinates will be loaded into the Boat Shape
Editor.

By cursor

AN

Draw Boat Shape Tool

Click this icon, and

exterior of your vessel. After you use this tool to draw a line in view
window, an X/Y point pair is added into the Boat Shape Data list as
an item. You also can change the values of the item.

then you can draw lines that describe the
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3 Draw Anchor Point Tool

Click this icon, and then you can draw point located anchor. After
you use this tool to draw a point in view window, an X/Y point is
added into the Anchor Position Data list as an item. And you also
can change the values of the item.

@ Draw Offset Point Tool

Click this icon, and then you can draw points that describe offset
positions. After you use this tool to draw a point in view window, an
X/Y/H point is added into the Offset Position Data list as an item.
And you also can change the values of X/Y in the item. And you must
enter the value of the H for each point.

4)

(@)

(b)

(©)

By entering coordinates

Describe your Boat Shape. Click the Boat Shape
Data tab, and then click [Add], the program adds
an item in the list and you can begin to enter the
X/Y point pair for a line that describes the exterior
of your vessel. The XY units are meter and are
relative to the origin point. As you enter the Name
and the X/Y point pair for the next line, the
current boat shape will draw on the screen.

Enter your Anchor Position data. Click the
Anchor Position Data tab, and then click [Add],
the program adds an item in the list and you can
begin to enter the X/Y for an anchor.

Enter your Offset Position data. Click the Offset
Position Data tab, and then click [Add], the
program adds an item in the list and you can begin
to enter the Name and the X/Y/H for an offset
point.

Save your File. When you are finished, click on [Save

As] and name your Boat Shape file. It will be saved
with the .SHP extension.
5) Click [OK] to finish the boat design.

VIl. Hardware Setup in POWER NAV®

“Hardware” is the term we use for your survey equipment.
In order for POWER NAV™ to work properly we need to
know what kind of survey instruments you have, how they
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are connected, how often you want to read them, how often
you want to record them, etc.

Survey hardware is selected and configured in the
SETTINGS-PORT ADMEASUREMENT and
SETTINGS-DEVICES SETTING programs.

If your equipment does not change, and you are satisfied
with the communication between your equipment and the
SURVEY programs, you don’t have to select and configure
hardware again.

If you are constantly changing survey equipment, you will
have to reconfigure your hardware for each project.

1. Select SETTINGS-HARDWARE- PORT
ADMEASUREMENT. The Port Admeasurement
dialog will appear with configured communication
ports and which devices are used. The GPS1 is
specified to be requisite device. So if you use one GPS
receiver, you must specify it to be GPS1 device. And if
you use two GPS receivers, you can specify one of
them to be GPS1 device and the other to be GPS2
device.

Port Admeasurement Port Admeasurement ]
Dialog

P51 Paort: b Set
GPS2 Part: COM2 | [Juse Set

Echozounder Fort: |COM3 v | [Use et

Compass Port: COMd | [use Set

Fizbox Port: COMS w | [Juze Set

Cancal

2. Select communication port and [Use] selection for
each used device. Each device corresponds to a port. If
the [Use] selection is not selected, the device it
corresponds to will not be connected to POWER
NAV®.

3. For each device, click corresponding [Set] to
configure a scheme. POWER NAYV offers up to five
devices:
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GPSL1 is the first ship-based GPS which provides

the position information.

GPS2 is the second ship-based GPS which
provides the position information. Referring to the
positions information coming from GPS1 and
GPS2, POWER NAV® can compute the course of
your boat.

Echosounder provides depth.
Compass provides course of the boat.

Fixbox receives commands coming from POWER
NAV®.

4. For each device in your survey:
Click the tab named device in the scheme dialog,

select its device type and data format obtained
from the device. Make sure the [use] selection is
checked.

Click the Port Setting tab in the scheme dialog,
you can set the connection information (e.g. Port,
Baud Rate Parity, Data Bits, and Stop Bits), and
then click [Start] and begin testing the connection.
If the connection is good, the received data is
displayed in the Connection Test text box, and the
the numeral displayed in the RXD Byte becomes
bigger with the time lasted.

b. Click [OK] to make the scheme efficient.

Click [OK] to make all schemes for your devices
efficient. In this way, you only have to input a set of
information once for a project, and current settings will
automatically be saved and will be reloaded by default
when you reopen the project.

Note: You can quickly bring up the scheme dialog for each
device by the selections included in the
SETTINGS-DEVICES SETTING.

A. Connection Information in POWER NAV®

For each device, the connect information tells the SURVEY
program where this piece of equipment is located and what
its communication parameters are.

1) Connecting to a Serial Port

The Serial connections (Parity, Baud Rate, Data Bits, and
Stop Bits) are required to be set. It is enough to mention
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here that they must be set to match your equipment or
SURVEY will not read the device data.

Port Setting Dialog

Fort Setting

Fart Description

T

Commection Test

Order:

EXD Byte: I:l]'[ex DEnter;‘rNewline
DP&use Display DHex Display

Fart: CONZ| ¥ | Farity: Hone W
Band Rate: (3600 ¥ | Stop Bit: 1
Data Bit: |3 w

W

Computers used on multibeam and multi-transducer boats

require more communication ports (COM1 COM2, etc)
than are available on a standard PC. Expansion cards are
available from SOUTH and many other vendors. The only
requirement is that the vendor supplies a working,
Windows® 2000, or Windows® XP driver with the card.

2) Testing Serial Communication in POWER NAV®

1.

Make sure the equipment is turned on and actually
sending information. This can be confirmed by
attaching a serial LED line tester to the end of your
cable. The Receive Data light should be flashing
(changing state from red to green) at each measurement
transmission. If there are no lights flashing, your
equipment is not transmitting or your cable is grossly
wrong. A serial LED line tester is a great piece of
equipment that can be picked up at an electronics store.

If you have verified the equipment is transmitting, you
can click [Start] in the Port Setting dialog to test the
corresponding device.

You can suspend the display updates to allow you to
view the received data more easily by selecting Pause
Display. Repeat the same selection to resume scrolling.
You can view received data in Hex format by
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selecting Hex Display. Repeat the same selection to
resume displaying the received data in text format.
Clear the content in the text box of the Connecting
Test by clicking [Clear].
Save the content in the text box of the Connecting
Test by clicking [Save]. And a message box pops up to
tell you the saving path.
Terminate the test by clicking [Stop].
Note: If you are unsuccessful at this point, you probably
have the wrong scheme for the device. Contact us and
ask for Technical Support.

3. Repeat the test process for each device. When all
test correctly individually, go on to the next step.

If every device is being properly interfaced, you are ready
to enter the SURVEY program.

3) (If necessary) Sending command to device

You can send known command to device to order the

device to transmit what you want. About the commands for
device, you can find them in the Order drop-down list box.
And some commands may don’t exist in the list, and you
can enter command in the Order editable text box. If the
command you enter is of hex, you must select Hex selection,
and, if the command is end with the Newline, you must
select the Enter/Newline selection. Click [Send] to tell the
program to send the command to corresponding device.
Explication for each command can be offered if you need.

B. Disabling Devices in the POWER NAV®

At times, you may want to temporarily ignore one or more
devices in your setup. An easier way to accomplish the
thing is to disable the device in the Port Admeasurement
dialog (Shown in the head of this chapter). In the Port
Admeasurement dialog, you can disable the device by
making corresponding [Use] selection unchecked.

When the device is disabled, POWER NAV® will not read
data from that device. When you are ready to include that
data again, you just need to recheck the [Use] selection.
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.E

o

iting Device Settings in POWER NAV®

Hardware settings can be easily modified by changing the
entries in associated dialogs. The new settings will be
saved when you completing the modification.

VIIl. Hardware Notes

The following section provides additional details about
working with different types of hardware. You should
examine any section, which is pertinent to their survey

system.

A. GPS Positioning Equipment

This is a system of 24 satellites, which provides accurate
positioning services twenty-four hours per day. GPS
equipment can “trilaterate” a position for the GPS antenna
using the distances between four or more satellites, and the
exact position of each satellite at the time of measurement.
The accuracy of the position depends on several factors, the
most important being the mode of positioning.

1) GPS Positioning Modes

GPS can be operated in the following modes:

Mode Accuracy (Approximate)
Single (No Differential) 5m-10m
Difference 1m-5m

Fixed (Real Time Kinematic) 5cm-10cm

e Single is GPS at its most basic. All you need is a GPS
receiver on his boat. Since the general public was
given use of the “P-Code” (previously only available to
the U.S. Department of Defense), you can resolve a
position to within 10m. Stand-alone GPS should only
be used in hydrographic surveying if the errors
represent less than 0.1mm on your plotting sheet. For
example, if you are surveying at 1:100,000 a GPS
positioning error of 100m would represent 0.1mm on
your plotting sheet.

o Difference (DGPS) uses error corrections, generated by
a based station over a known point to improve accuracy

User’s Manual -53-



Chapter 2 - Preparation

A ITL)
AWV T

to less than 5 meters. By placing a GPS unit on a
known point, the receiver can compare what the
observed distances are to what the calculated distances
are for each satellite. The difference between these
two distances can be attributed to atmospheric
conditions, dithering, spoofing or pseudo-range
ambiguities. The based GPS unit can calculate
corrections for each satellite and transmit them to the
ship-based GPS unit via a radio telemetry link. These
corrections are called RTCM. The ship-based unit
then “corrects” the observed distances from each
satellite and computes an improved position. The U.S.
Government, and many other nations, have now
established government —run differential beacons that
provide differential correction service anywhere on the
nation’s waterways. Accuracy for GPS systems
depends on the quality of the set, the number of
satellites being tracked and the geometry of the
satellites being tracked.

Fixed (RTK) uses more information to determine the
exact wavelength count between each satellite. By
using an RTK-capable base station with an
RTK-capable ship station, you can position the GPS
antenna to within 5 to 10 cm. The main drawback to
RTK systems is that you must invest in and maintain
their own base station. The base station must also be
within several kilometers (say, 10km for argument’s
sake) of the ship and a “high end” radio telemetry link
must be used to transfer higher data rates than normal
GPS traffic.

2) GPS Positions

A GPS system provides constant updates from the ship’s

GPS antenna. This information is normally given as
Latitude, Longitude and Ellipsoid Height, and is based
upon WGS-84. There are a few systems that can be

programmed to provide Latitude, Longitude and Ellipsoid

Height on another datum. There are also a few GPS

systems which can be programmed to provide X-Y

coordinate information on a user specified projection.

If your GPS provides WGS-84 based information
and you are surveying on a datum other than
WGS-84 (or other than GRS-80 [NAD-83]), you need
to tell the SURVEY program it has to perform a datum
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transformation. (See the GEODSEY section of this
manual to learn all about Datum Transformations.)

e If your GPS provides a position based on the datum
you are surveying on, whether it is WGS-84 or any
other ellipsoid, you do not need to perform a datum
transformation. All of the Datum Conversion
parameters should be set to zero.

3) GPS Messages

Most GPS systems can be configured to output NMEA
messages. NMEA is a standard that defines how
information is to be exchanged by different types of
equipment. Although many manufacturers have “bent”
the standard, most NMEA devices can communicate with
POWER NAV". For all GPS applications, we prefer to
receive the GGA messages

The GGA message provides:

e UTC Time Information

e Latitude

e Longitude

e Ellipsoid Height

e PDOP\Number of Satellites

e GPS Mode (Differential vs. Stand-alone vs. Kinematic)

Some lower end equipment outputs the GLL message,
instead of the GGA. This provides only the UTC time,
latitude and longitude information. The main drawback is
that this equipment does not notify the SURVEY program
when the mode changes from Differential to
Non-Differential.

4) GPS Settings

(a) GPS Device Setup

You can click SETTINGS- DEVICES SETTING-GPS1 to
bring up the Set GPS1 dialog, and click the GPS tab to get
the GPS driver setting interface. In the Type of GPS
drop-down list, there are ready GPS drivers for some types.
In the Data Format drop-down list, there are output data
formats supported by the GPS type you have selected. Just
make sure the data format correspond to the data your GPS
receiver export.
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GPS Device
Setup Dialog

Set GPS1 X

GFS

GPS Description

& 333 T}'PE of GPS: |new 7

EXD Format

Uzer-defined Dew]@lL

Order List:

| Port Setting

Data Format:

feery

Hame:

Delete

Log zpzga ontime 1

Order: |Lng gpgsv ontime 1 | [ Hex

[ Add ] [I'u'lodifyl [Deletel ’ Save ]

[ m= [ m#E |

If you can’t find a right driver for your GPS receiver in the

driver list, you can create a driver.

1. Create Your Driver:

e Enter name for your driver in the User-defined
Device.

o Click the center [Add] to add your driver’s name into
the Type of GPS drop-down list as an item.

e In order to tell GPS receiver how to work, enter
communication command in the “Order” text box and
click the bottom [Add] to add the character string into the
Order List as an item. If you enter command in hex format,
you must select the “Hex”.

e Modify command: Select a row in the Order List
and the content is copied to “Order” text box. So you
can edit the content, and then click [Modify] to
change the content of the row.

e Delete command: select a row in the Order List
and click the bottom [Delete] to delete the row.
o Click [Save] to tell the program to save your driver into
the project file. And you can still select and use it when
restarting POWER NAV™.

2. Delete Your Driver:
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If you want to destroy your driver, you can select your
driver option in the Type of GPS drop-down list and then
click the center [Delete] to remove your driver.

After you create your diver and select your driver in the
Type of GPS drop-down list, you may find there are three
data formats in the “Data Format” drop-down list. And you
can select a data format corresponding to the data your
GPS receiver export.

Note: POWER NAV® only support common GPS data
format. If you can’t find a right data format in the program
to meet your require, and, if you can’t understand how to
get the driver’s command and how to create your driver or
other question, you can contact with us, we will do our best
for you.

(b) GPS Offsets

In order to locate the GPS antenna and the Survey Point that
are relative to the origin point on your survey boat, you may
specify offset point for each position in the Boat Shape
Design. So you can click SETTINGS-GPS OFFSETS to
bring up the Offset Setting dialog, and select offset point in
drop-down list for each.

Offset Setting Dialog

Antenna Offset: locate the
GPS antenna to the origin
point on your survey boat

Survey Point Offset: locate
the Survey Point to the
origin point on your survey

boat

Survey Point: the position
where you want to survey

Offzet Seting §|
= GP31 Offset
Anterna Offset Survey Point Offzet
opt |Offset 1 v opt |
x: |~5.000 o =3 0. 000 o
¥ 10. 000 o ¥ 20.000 o
Survey Dffset h: [0.000 m  h: |0.000 n
Antenna offset
GP32 Offset
(0,0 Antenna Offset Survey Foint Offset
Origin X opt Opt
b4 m b4 m
¥ m ¥ m
h m h m
Sketch MNaj
F [ ok | [ camcsr |

You also can select the “User-defined” option, and enter a
set of X/Y/H ignoring your specifying offset points in the
Boat Shape Design. If you use only GPS receiver and the
GPS2 is not available, GPS2 offsets settings is not accessed
to.
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(c) Antenna Height

Click SETTING-ANTENNA HEIGHT to bring up the
Antenna Height Setting dialog, and enter the antenna height
above the static water line.

Antenna Height Setting
Dialog

Antenna Height S5etting ﬁ

GP517 s dntenna Height

Anterma Height: |l

GPS2" = intenna Height

Anterma Height: |20

B. Echosounder

Echosounders are devices that measure depth. They come
in several varieties. These include single beam systems,
dual frequency systems, multiple transducer systems and
multibeam systems.

1) Echosounder Device Setup

You can click SETTINGS- DEVICES
SETTING-ECHOSOUNDER to bring up the Set
Echosounder dialog, and click the Echosounder tab to get
the echosounder driver setting interface. In the Echosounder
drop-down list, there are ready echosounder drivers for
some types.
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Echosounder Device
Setup Dialog

Set EchoSounder &l

Echosounder | Fort Setting

Echozounder Description

Echosounder SSNMMMMMNRMNNNNININNY | [Jus.

Eill Format

Type Hama: |new

Haad: @Character String OASCII
e Error Character:
Position: ]
Multiplier 100 i
[ #dd | [Delete | [Modify |
Ewent Marl
Event character: HEX 41 24 4D 41 52 4B 2C 24 0D |Hex
[ ®m= | [ =%

If you can’t find a right driver for your echosounder in the

driver list, you can create a driver.

1. Create Your Driver:

o Enter name for your driver in the Type Name.

¢ Define the data format.
e Head-it flags the start of data stream, and you can
enter its value in two ways with the selection of
Character String and ASCIL.
e Tail-it flags the end of data stream.
e Position-it points out the position of depth data in
data stream.
e Length-it points out the length of depth data.
e Multiplier-it points out that: received depth =
real depth x Multiplier.
e Error Character-it flags the data stream when
the depth data has error.
e Error Bit-it points the position of the Error
Character in data stream
e Code- it is used to compute with value of the
Error Bit by using AND arithmetic.
e Event character- it is used to order your
echosounder to make even marks by sending event
character to the echosounder. An event mark is a line
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drawn across the echosounder chart at your specified
intervals. In POWER NAV™ these intervals can be
based on Distance Increment (based on the track line)
or Time Increment. The event increment is
specified in the SETTINGS-COLLECTING BASIS
menu. If your echosounder has event mark
capability, the device driver will normally take care
of these functions. And event character is different
for various echosounders. So you must know of event

character of your echosounder.

o Click the [Add] to add your driver’s name into the
Echosounder drop-down list as an item.

2. Delete Your Driver:

If you want to destroy your driver, you can select your
driver option in the Echosounder drop-down list and then
click [Delete] to remove your driver.

Note: POWER NAV® only support common
echosounder data format. If you can’t find a right data
format in the program to meet your require, and, if you
can’t understand how to get the driver’s command and how
to create your driver or other question, you can contact
with us.

IX. Preparing for Collecting Data

A. Collecting Basis

You may remember you have done some settings about
collecting in the Guide. That only meets the requirement of
using one ship-based GPS receiver for collecting data. It is
enough to mention that, when using two ship-based GPS
receivers, one (i.e. GPS1) is collected and saved and the
other (i.e. GPS2) is used to compute the course of your boat
associating with GPS1. If you use Dredging Model (if you
have the requirement of Dredging Model, you can contact
with us) and in order to let both GPS1land GPS2 collect
position information, and, if you want to change your
collecting settings in the condition of using one ship-based
GPS or two ship-based GPS, collecting settings must be
reset. You can click SETTINGS-COLLECTING BASIC to
bring up the Collecting Data Setting dialog. About the RXD
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Basis and Event Basis, you can refer to the explication in

the New Project Guide section.

Collecting Data
Setting Dialog

Collecting Data Setting

P51 Data Collecting
R¥D Ba=zi=

@] Single
(O Difference (RID}
(®) Fized(RTE)

GPS32 Data Collecting

[*ICollect GPS2" = data
FEXD Basi=

Collecting Depth

() Inst ant aneous Depth

(O Min Depth

Ewent Ba=ziz
(#) Time Increment

(O Distance Increment

3

3 =3
E.00 | p

(' Manual (press space button)

Keep zame step with GPS1

Ewvernt Baszis

) Wax Depth

Oﬂverage Depth

About the settings in the dialog above, the next will give the

instruction of using Dredging Model for two ship-based GPS

units. About the GPS1, the settings are same as using

common model. Before you set GPS2, you must make sure

the GPS2 have been set to be usable in the Port

Admeasurement dialog (See to Hardware Setup in POWER

NAV™ section), or the settings about GPS2 are not accessed

to. Select the “Collect GPS2’s data” selection to tell program

to collect and save the data coming from GPS2. If you
require the GPS2 keeps same step with GPS1, that is GPS1
and GPS2 have the same settings on the RXD Basis and
Event Basis, you can select the “Keep same step with GPS1”,

or else, you make the selection unchecked, and the RXD

Basis and the Event Basis are accessed to, so you can give

your setting for each.

About collecting depth, you may remember you have set it in
the Guide. The settings the Collecting Data Setting dialog
show are same as the settings you give in the Guide. If you
find that you can’t access to the Collecting Depth, the reason
may be that you forget set the echosounder to be usable in the
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Admeasurement dialog. About the four types for depth, you
can refer to the instruction in the New Project Guide section.

B. Storage Settings

You may want to specify the name of event point, track
line or data file. You can click SETTINGS-STORAGE
SETTING to bring up the Storage Setting dialog.

Storage Setting
Dialog

Storage Setting ﬁl
Data file name
File MName Ln Line ID o

Sawe Path C:%South Free Go Survey Datahdata’,

Point Naming

(& Standard Mode O Series Mode {JLine ID + Paint ID

It is enough to mention that the Save Path can’t be changed
because the data files must be saved in the named data
folder in your project directory.

Line ID: this is that ID of the first track line. For example,
you enter number “0” into the Line ID text box, the first
track line ID is “0”, and the second track line ID is “1”, and
SO on.

File Name: this is the first name of data file for the
corresponding track line. What must be mentioned is that
each track line has an own data file for saving. And the last
name of data file is the corresponding track line ID. For
example, you enter “Ln” into the File Name text box, the
data file for the first track line with “0” ID is named with
“Ln0”, and the data file for the second line with “1” ID is
named with “Ln1”, and so on.

Point Naming: there are three modes for naming event
point.

® Standard Mode
The point is named with its ID. And the point ID is
renumbered when the point is on new track line.

[ Series Mode
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The point is named with its ID. And the point ID is
numbered in series even if the point is on new track line.

] Line ID +Point ID
The point is named with its ID added the ID of the track
line which the point is on. And the point ID is renumbered
when the point is on new track line.

X. RTK

For RTK, there are RTK-capable base station (base station
for short) and an RTK-capable ship station.

A. Base Station GPS Settings

In order to tell the base station GPS how to transmit the
difference via a radio telemetry link, you must specify the
coordinates of the base station, transmission interval and
the code name of base station (i.e. base station ID).

1) Satellitic Information

After you complete the device connection, and especially
the connection is good between GPS receiver (Here is the
GPS unit on the base station) and POWER NAV, you may
want to see the satellitic information before set the GPS
unit on the base station. You can click
SETTINGS-SATELLITIC INFORMATION to bring the
Satellitic Information dialog.
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Satellitic Information
Dialog

Satellitic Display__
e N Sa. ..

A e i o1
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S5atellitic Information
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Orientation Information

B

Latitude: 023:07: 256, 8665

Longitude: 113:21:56. 6634
Ellip=soid Height: 30.000

Status: Fixed

He...

X
T:

Time:

T6
68
449
44
24
22
17
05
0z
04

cnil
SISV
Az...  Si.
058 48
258 47
013 47
124 48
295 a2
058 41
188 38
318 39
164 0D
08s 00

27018412, 523

17560214, 176

30. 000

06:09:25. 00

Click [Start] to tell the program to read the position

information and the satellitic information from the
connected GPS receiver (i.e. GPS1). The area at the
left-top corner shows how the satellites are distributed in

outer space. For each received satellite, the spreadsheet

shows satellitic ID, height angle, azimuth angle, and

signal-to-noise.

In the Orientation Information, it shows the position

information of the antenna of the connected GPS unit.

If you think it is time to set the GPS unit on the base

station. You can click [Stop] and then click [Set

Basestation] (it is accessed to at this time) to bring up the

Base Station Setting dialog.

2) About Base Station GPS
You can get the Base Station Setting dialog like the

instruction above, and also can quickly bring up the dialog

by clicking SETTINGS-BASESTATION SETTINGS.
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Base Station Setting §|

Current Equipment South Heaconing Receiwver

Coordinates Twpe

(O ¥-T Coordinates (*)Geographic Coordinate:

Base Station ID: Qoon

Baze Station Position Baze Station Parameters

i, 00000000| Difference Format: RICA v
L: |0. 00000000 Interval(s): 1
H: |0.000 Antenna Height (m): 0

The input format of long. and lat. :dd. mmzzsz=z==

[ Get Current Position ] l Set ] [ Cancel ]

The text label at the up-top shows the type of GPS unit you
are using. And the selection in the Coordinates Type tells
the program shows the position information in the format
XYH or BLH. Base Station ID shows the code name of the
base station. And the code name is used to differentiate the
different base station, so it is transmitted to tell ship-based
GPS receiver which base station the difference is coming

from.

(a) Set Basestation GPS:

®  Click [Get Current Position] to tell the program
to read the position information. And [Get Current
Position] is changed to [Stop].

®  Click [Stop] and set the base station
parameters. In the Base Station Parameters, you can
select the format of the transmitted difference in the
Difference Format drop-down list; the transmission
interval of the GPS unit can be entered in the Interval,
the Antenna Height is the height above the static water
line.

®  Click [Set] to tell the program to write the setting
information into the GPS unit.

Note: If you want to set your base station on the
known point, you can enter the position information
of the known point in the Base Station Position to
replace clicking [Get Current Position].
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B. Ship-based GPS settings

1) Set Difference Format

When you set the difference format for ship-based GPS
format, you must insure the ship-based GPS and correlative
base station GPS are set to same in the difference format.
After the connection between your GPS unit and POWER
NAYV is good, you can click the SURVEY-CONNECT
EQUIPMENT or Connect Equipment icon, and then click
SETTINGS-DIFFERENCE DATA FORMAT to bring up
the Rover Difference Format Setting dialog.

Rover Difference Format
Setting Dialog

Eover Difference Format Setting §|

P51 Difference Format

Difference Format:

GP52 Difference Format

Difference Format:

2) Adjustment Wizard

You may remember the instruction of Calculating
Conversion Parameters in the Geodesy section. And in that
section, you are told how to obtain a set of parameters by
using Calculate Conversion Parameter program. Here offers
another method to obtain adjustment parameters or four
parameters by using adjustment wizard. After the
connection between your GPS unit and POWER NAYV is
good, you can click the SURVEY-CONNECT
EQUIPMENT or Connect Equipment icon, and then click
ADJUSTMENT WIZARD to start the program.
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Adjustment Wizard

S5elect Adjustment Node

Adjuztment mode

{(*)Basestation on the unknowm point

If not receiwing available coordinate
of basestation,the mode of =zetting 1t on
krnown point can’t be used , and adwvise
uzing the mode of =zetting it on unknown
point or exiting program to run again.
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3. Survey

|. Boat Shape

SOUTH

When you have completed prepared work, you can click
SURVEY-CONNECT EQUIPMENT or Connect Equipment
icon to tell program to found relationship with connected
devices. At this time, if GPS1 is connected all right, the boat
shape which you have designed in the Boat Shape Editor will
be shown in the Area Map.

Boat Designed in
Boat Shape Editor

-10

712 Boat
Head

# Boat Shape Editor

NN I E A ae

T—'Starboard

—45_ 4D

EoX

X -24.66 | ¥: -24.83 Units:meter

Offzet Position Data

EBoat Shape Data | fnchor Position Data
Hame X T H
GP52 —-2.00 10. 00 0.00
GPS1 —-2.00 -T. 87 0.00
Point2 -6, 83 10. 00 0.00
Cerid Snap [Onade Snap [ Open ][Save As[ Clear [ Add [Deletel 014 lCancel][ Help ]

About the introduction of Boat Shape Editor, you can see the
Boat Shape Design section in the Preparation chapter. In the
example above, there are four anchors indicated with cake

figure and four offset points indicated with cross figure.
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GPS Offsets Settings

Offzet Seting §|
= GPS1 Offset
Antenna Offset Survey Point Offset
%: |—2.000 o x: |—B.330 o
i 1. 670 o y: |8 160 o
Survey Offset h: _D' oao m h: _D- ooa m
hntenna offset
GP52 Offzet
(0,0 Antenna Offset Survey Point Offzet
Origin X opt | GPS2 v
. |—2.000 o x: |~H.830 o
7 10, 000 ~ ¥ 10, 000 n
h: 0.000 m h: 0. 000 m
Sketch Maj
i [ ok | [ Cancel |

You can see the GPS Position Equipment section in the
Preparation chapter and find introduction about GPS offset
settings. In the Offset Setting dialog above, both Antenna
Offset and Survey Point Offset use the offset points in the Boat
Shape Editor.

Boat Displayed in
the Area Map

. Anchor
Survey Pointl

\ G/-_.1 | Survey Point2
n/
o
f

Ciy

Planned Line

GPS2 Antenna

GPS1 Antennal

Anchor

After you click the Connect Equipment icon, the figure above
shows your boat shape which you design in the Boat Shape
Editor and set offset of antenna and survey point in GPS Offset
Setting.
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Information Displayed in the
Information List

Foint Station Quality
molution |Fized

mtatus |Eecelved

FDOF 2.00

oats 4

Time 14:24:14
HdglkESpeed

Hdg 270, Q0200
Speed |0, 197m/s

Navigation Info.

Line Lnt
Foint ID
mpacing
FPosition&Depth
Depth

Northing |4500117. 669
Fasting |[499740. 292
Height |30. 000
Latitude | 40:38:6. 0822
Longitude|113:59:48. 927
Ellip. H |30. 000

The Information List shows the position information of the
survey point and correlative information. About the
Information List, you can see POWER NAV® Interface section
in the Instruction chapter.

ll. Recording Survey Data

A. Description

When you have clicked Connect Equipment icon and your
boat shape is moving on screen, the position information only
tells you where your vessel is and is not recorded as survey
data. Clicking SURVEY-START LOGGING or Start Logging
icon can tell the program to start recording survey data. At this
time, the track points of your vessel will be displayed on

screen.
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Event Point

Track Point

The track point is recorded basing the settings in the
Collecting Data Setting dialog (Introduced in Preparing for
Collecting Data section in Preparation chapter). The event
point is the track point with event and marked with circle. If an
echosounder is connected, the program will sent the Even
Mark command to the echosounder at an event point. You may
find that track point represents the track of the GPS1 Survey
Point, and that is right because of your GPS offsets.

B. Questions

Where you can see the conversion parameters you are
using?

You can click UTILITIES-WATCH CONVERSION to bring
up a dialog. And you can see your conversion parameters in
the dialog by clicking associated tab.
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Conversion Parameters
View Dialog

Seven Parameters Fitting Parameters
Projection Parameters | Correction Parameters
Ellipsoid

Hame: Beijinz54

al B3T8245. 000000
1/£: 295, 3000000000

Frojection Farameters
Central Meridian: 114. 00000000

False Horthing: 0. 000
Fal=ze Easting: 500000, 0o
Scale Factor: 1. 000000

Beference Latitude: 0O.00000000

Projection Height: 0.000

How to enter the value of your compass into POWER
NAV?

If your compass is electronic, you can found connection
between POWER NAV and your compass according to the
introduction of the Hardware Notes section in the Preparation
chapter. If your compass is mechanical or can’t be connected
to POWER NAY, you can enter the value of your compass into
POWER NAV by hand. Click SURVEY-INPUT COMPASS
VALUE to bring up the Input Compass Angle dialog, select the
Input Compass Angle selection and enter value with
“dd.mmss” angle format. And then click [OK] to tell program

the current direction of your vessel.

Input Compass Angle Dialog

Input Compass Angle @

Inpu‘t Compazs Angle

Compass Angle (dd. mm=s): |9EI. oooooo

| 0F, | [ Cancel

How to swap track line?

You may have known that each track line has itself file.
Swapping track line means using another file to record the
survey data of new track line. While you launch survey, you
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can click SURVEY-SWAP LINE to tell program to use another
file to record the survey data. You may be hazed why to do this.
In deed, it can decrease the venture when serious errors occur
in a track line. And you only wipe off the track lines with
errors and other track lines are not infected. In order to avoid
using data of track line files with errors, you are advised to
find them in the folder named “Data” in your project directory

and remove them from your computer.

How to display the event points only?
Make VIEW-DISPLAY TRACK unchecked, and then zoom in

or zoom out to refresh the view window via correlative tools.

How to display the track lines you require?
Click VIEW-TRACK LIST to the Track Display dialog.

Track Display Dialog

A” Selected Make a” ItemS |n the |IStIng Original Survey File Name

checked.

None Selected Make a“ |tems in the [# C:uSouth Free Go Survey Data\G6\Data‘Lnd. org

listing unchecked

Load: Import track line files from other

folder.

Track Display E

C:wSouth Free Go Survey Data\66\Datarlnl.org
C:4South Free Go Survey DatahB8\Data‘\Ln2.org

[J C:%South Free Go Survey Data‘861\Datatlnd. org

L1l Selectec] [Ione Selectec] [ Load ] [ 0K ] [Cancel]

Only make required track lines checked, and click [OK]. And
the advantage to do this is that it can decrease the unwanted
track lines to save memory of your computer while increasing

the capability of the display program.

How do you know the program is recording survey data?

There are two ways as follows:

1) Watch the track of your vessel, and if recorded track
point appears naturally basing your settings in the
Collecting Data Setting dialog, that says the program is
recording survey data all right.

2) Click UTILITIES-WATCH RECORD to bring up the
Watch Survey Coordinates dialog
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Watch Survey Coordinates
Dialog

Watch Survey Coordinates

Point Name Time Horthing Easting Height Depth ol
'Ff 1} 16:20:51 28,334 489740. 497 0. 000

1 16:20:54 28,334 480743, 503 0.000

2 16:20: 57 28, 334 488745, 507 0. 000

'i" 3 16:21:00 28. 334 489748, 512 0. 000

'Ff 4 16:21:03 28,334 480760, 497 0.000

g 16:21:08 28,334 480763, 503 0.000

g 16:21:09 28, 334 488755, 507 0. 000

'i" 7 16:21:12 28,334 489768, 513 0. 000

'Ff g 16:21: 15 28,334 480760, 408 0.000

o 16:21:18 28,334 480763, 504 0.000

# 10 16:21: 21 28, 334 499765, 507 0.000

'i" 11 16:21:24 28,334 489768, 513 0. 000

'Ff 12 16:21:27 28,334 480770, 408 0.000

3 16:21:30 28. 334 488773, 504 0.000 B
£ s
,ﬁ.t Fixed ﬁ-? Floating 4 Difference 4 Single

lll. Survey Line

While you launch survey, recorded points are added into the
listing of the Watch Survey Coordinates dialog real time. So
the program is recording survey data all right if the points in

the listing are becoming more and more.

How can you view recorded survey data?

Whether the program is surveying or not, click [Import] in the
Watch Survey Coordinates dialog, and select a survey line file
for loading into the listing via the pop-up Open File dialog.

A. Selecting Line

You can click SURVEY-LOCK PLANNED LINE to bring up
the Lockup Line Setting dialog.

Lockup Line Setting Dialog

Lockup Line Setting &

Lockup Line Method

(O dutomatic (% Marmal Control

Gate(m) |5.000

I oR | | Cancel

1) Manual Method

Click the Manual Control option, and then click [OK] to enter
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VIV I
manual mode. At this time, your cursor becomes a pane shape
and you can select a planned line which is required to lock up,
and a named Select Line dialog pops up and you click [OK] to
make sure your decision. You may find the locked line is
displayed in high light.

Select Line Dialog Select Line (X

Start.X/Y: the X/Y coordinate of
start point of the selected line
End.X/Y: the X/Y coordinate of

Are vou sure to lock up thiz line?

Name: (014
end point of the selected line
. Start.%: |27.408 Start,¥: 499744, 556
Azimuth: the angle of the selected = =
line direction from the Grid North End.¥: |27.405 End. ¥: |B0O0231.775
Length: the length of the selected Azimgth: |90° 00° 00° Length: 487218
line

P By B o By By BB B SR BRge Bap B8y fgn o pn By ¢ BBy e By By
14
/ O O

Locked Line

If you want to lock up another line, you can click
SURVEY-SELECT PLANNED LINE or Select Line icon to
enter line selection model. And you can select another line. It
is enough to mention that the program only lock up the current
line which you select.

2) Automatic Method

Click the Automatic option, enter value into the Gate with
meter unit, and then click [OK]. Automatically the program
locks up the line when survey point on the boat breaks a circle
of radius which equals to the Gate.

B. Lofting Information for Selected Line

Click the Lofting Information tab in the interface of POWER
NAV. And the spreadsheet displays the information of selected
line to your vessel. You can control the course and speed of
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SOUTH

your vessel referring to the information. The detail has been
introduced in the “POWER NAV® Information Tab with
Information Window” section in Introduce chapter. If you have

some questions about these, you can contact with us.

GPS1 Survey Position

Del
(Soul

GPS1Antenna__—

Vertical Foot 1

annTenr

snnTonr

annTTA—

Line XTE L&. 662m faw Angle| 497 13" 17" XTE2 RE. 963m aw AngleZ 49° 137 17”7
16 DTSF 14, 44%m DTEF 34. 575m DTEP2 14, 181m DTEFPZ2 34, d0dm
Delta ¥ Sh. 0dbm Delta ¥ E4. 351lm Delta X2 4. 516m Delta Y2 W3. 895m

C. Changing Line Direction

Sometimes you may find the direction of the line you select is
opposite  to  the you require.  Click
SURVEY-ALTERNATE LINE DIRECTION or Alternate Line

Direction icon to swap the direction of the selected line for its

direction

opposite direction, and resume its direction by re-click
SURVEY-ALTERNATE LINE DIRECTION or Alternate Line

Direction icon.

V. Point Selection

You can click SURVEY-POINT LOFTING to bring up the
Point Lofting dialog.
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Point Lofting Dialog

Point Lofting r5__<|

Lofting Foint
(#Left click on the area map

O Input lofting point information

Name: | |
X: | | T: | |
H: | | Code: | |

Alarm Setting

Min Distance (m) : [¥]Sound Alarm
Max Distance(m): I:I

[ Start Lofting | [ End Lofting ]

Start Lofting tells program to enter Point Lofting mode.
End Lofting tells program to exit Point Lofting mode.

A. Selecting Point

1) Using Cursor

Select “Left click on the area map” option, and click [Start
Lofting]. At this time, your cursor becomes a pane shape and
you can select a single point which is required to lock up as a
target, and then a named Lofting Point dialog pops up and you
click [OK] to make sure your decision. You may find there is a
red broken line between the selected target point and the GPS1
survey point, and that means the target point is locked.

Lofting Point Dialog

X/Y/H: the X/Y/H coordinate of selected

point

Lofting Point E|

Are wou sure the lofting point?

Name: |0 |
7. 26. 6715 |
T 499731, 7977 |
H: 0. 0000 |
Code: | |

[ ok | [ cancel
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Locked Point

-
——
""""

® %@;@@'5@5@-7@@@-@“ LLCELECR LR R ERL bl bl
C C

2) Entering Coordinates

Select “Input lofting point information” option, enter the
information of the point you want to select and click [Start
Lofting]. At this time, the program locks the point and there is
a red broken line between the point and the GPS1 survey point,

and that means the point is locked.

B. Alarm Settings

When your vessel lays aboard the selected point, the program
will give you alarm of sound and red circle according to the
settings you give in the Alarm Setting of Point Lofting dialog.

® [ncrement: the increment of the radius of the alarm
circles

® Gate: when the distance between the GPS1 survey
point and selected point is less than value of the Gate,
the program will give alarm.

If the Increment is 5 meter and Gate is 16 meter, the alarm

circles are displayed like the figure below when the distance

between the GPS1 survey point and selected point is 11.06

meter (less than value of the Gate).
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.

V. Pausing and Resuming

Pausing:

You can click SURVEY-PAUSE LOGGING or Pause
Surveying icon to tell program to stop recording survey data,
and the program still keeps connection with devices. So the
boat shape still moves without track points. If you resume
survey, the track line is not changed and still on current track
line.

Stopping:

You can click SURVEY-STOP LOGGING or Stop Surveying
icon to tell program to stop recording survey data and cut the
connection between devices and POWER NAV. And the
current track line is end. And if you resume survey, the
following survey data will be record into another file as a new
track line.

Resume:

You can click SURVEY-START LOGGING or Start Surveying
icon to tell program to restart to record survey data and found
connection between devices and POWER NAV.
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4. Processing

|. Previewing Your Data in the Main Window

There is nothing worse than thinking your planned lines are
finished with a survey, packing up the boat and gear,
driving 1,000 miles back to the home office only to
discover that line 13 was not surveyed. To see if there are
any problems, it is usually a good practice to check your
track data files and preview the track lines in the main view

window.

The Main view window always displays files that are
selected in the listing of Track Display dialog (pops up by
clicking VIEW-TRACKS LIST).

Track DISpIay Dlalog Irack Display E|

Original Surwey File Name

C:\South Free Go Survey Datah66\Data‘Lnl0. org
C:\South Free Go Survey Datah66'Data‘lnll.org
C:3South Free Go Survew Data‘\B6'\Data‘lnl2. org
C:%South Free Go Survey Data\G6\Data‘\Lnl3d. org

111 Selec‘tecl ’IUne Selecte[l ’ Load l [ ok | [Cancel]
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Previewing in the Main
View Window

100N

435800E 455B00E B00000E 500100E 500200E 500200E

Il. Sounding Editor

A. Instruction

You can edit your soundings in the Sounding Editor and
bring up it by clicking PROCESSING-SOUNDING
SELECTION. For each track line, you can specify which
survey points (i.e. the track points said in Survey) are
adopted and which survey points are not adopted and
saved into resulting file, and also can modify depth at
each survey point. When opening a track line file, the
instruction of the Sounding Editor interface is shown as
the figure below.

User’s Manual -81-




Chapter 4 - Processing SOUTH

Sounding Editor Dialog

File(F) Tools(I) View(¥) About(a)
@70 ARGQQR

o § e ETO{)Ibér } } 5 -

Primal Depth Graph

o9 V2 eii A

\ Resulting Depth Graph ' EventPoint

Sort Linfe

Depth:Scale

Information Bar,

- N / il B N NS S N .

2006-11-26 11:47:55 15.40m Max Depth:8. 44m, Min Depth:1. C:\South Free Go Survey Data'B8\Data‘\Ln2 org

1) Toolbar

You can use shortcut icons in the Toolbar to go on your
sorting. For each icon function, you can find a
corresponding menu in the menu bar. This section give
introduce for each icon.

=& 7 B a R & & ¢

Open File icon Clicking this icon can bring up the Open File dialog, and you
can open a file (i.e. track line file) with ORG extension or a
file (i.e. resulting file for sorting survey data of a track line )
with DEP extension. The default of the Open Path is your
survey data saving path in current project.

&

Save as icon Clicking this icon tell program to save your sorted survey data
as a result. For example, if you have opened a file named
“Ln0” with ORG extension and click this icon, the program
saves the sort result as a file named “Ln0” with DEP
extension or overlays the file with the sort result when it has
existed, and, if you have opened a file with DEP extension and
click this icon, the program overlays the file with sort result.
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Selection Methods icon

Clicking this icon can bring up the Selection Setting dialog.
And you can select selection method and specify an area to
apply the method.

O | Selection Area icon Clicking this icon can tell program to specify an area by
cursor. And you can specify the start and end point of the area
by cursor on the Depth Graph and also can specify a method
to apply to the area.

A | Automatism icon Clicking this icon can tell program to deal with the soundings
automatically. It is enough to mention that the Automatism
function maybe can’t forecast uncertain cases. So you had
better to view and check the graph carefully but not rely on the
Automatism function.

R Refresh icon Clicking this icon can tell program to refresh the display of
graph.

@, | Zoom Inicon Clicking this icon can tell program to zoom in the graph in
vertical.

Zoom Out icon Clicking this icon can tell program to zoom out the graph in
vertical.

® | Helpicon Clicking this icon can bring up the Help dialog. Maybe the

instruction of the Help dialog is not identical to this Manual,

you had better to rely on the Manual.

2) View Window

When a track line file is imported, your cursor becomes
cross in the View Window. The soundings are shown in
depth vs time mode, the earliest sounding is always on
the left.

Depth Scale is displayed along left-hand side of the
View Window and its unit is meter.

Primal Depth Graph shows the profile of a track line
file (i.e. original survey data) with ORG extension. At
modified positions, the Primal Depth Graph is displayed
with yellow broken lines and cannot be edited because it
is only used as a reference for comparing ORG file to
DEP file of the same track line. This preserves the raw
survey data so you may begin with the original data set at
any time.

Resulting Depth Graph shows the profile of a track line
file with DEP extension. At unchanged positions, the
Resulting Depth Graph is superposed with the Primal
Depth Graph. It can be edited and indicated with green
polyline
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Event Point is corresponded to the event point in track
line shown in the Area Map and is indicated with circle.

Course Point is corresponded to the track point in the
track line shown in the Area Map. You can find course
points on the Primal Depth Graph or the Resulting Depth
Graph, and they are indicated with green small cross.

Sort Line is displayed basing on the method you select
and indicated with blue broken line. And the intersection
points of Sort Lines and Resulting Depth Graph are
sorted to display in Mapper Software (e.g. SOUTH
CASS or SOUTH SCASS made by our company).

3) Information Bar

Survey Time

|2IJEIE|-11-2E\ 11:48:37 18.36m

Max depth in the Resulting Depth Graph Path of opened file

\

Max Depth:8. 44m, Min Depth:1. C:'\South Free Go Survey Data'BB'\Data\lnZ? org

Survey Date  Depth at cursor position Min depth in the Resulting Depth Graph

When you are moving cursor in the View Window, you
may find that the Survey Time and the depth at cursor
position are changing. From the Information Bar, you
also can know when the current track line is surveyed,
max or min depth and which file is opened.

B. Editing Data in the Editor

Open an ORG file by clicking FILE-OPEN or Open icon
and choosing a file with ORG extension. And the View
Window displays profile of the file. You may find some
Event Points or Course Points are at wrong place when
you compare the Primal Depth Graph to the Graphical
Indication of graph data file which is created by the
software of echosounder. You can lay them at right place
via correcting them one after another by cursor or using
the Automatism function.

1) Manual Editing Data

This section gives you an example for editing data by
cursor while using SDE-28 echosounder. About the
SDE-28 echosounder, you can refer to its manual.

In deed, it is easy to find those Event Points or Course
Points at wrong place via viewing the trend of the Primal
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Depth Graph because they are always protrudent and not

congruent to the change of real landform. The follows
give you a example, and you can learn by imitating.

When you view the Primal Depth Graph,
you may are doubtful of the section
shown in the right-hand figure because
there are some very protrudent points.
And then you can get the end survey
time of this section from the Information
Bar via moving your cursor on the
number 13 Event Point, and the time is
“11:48:19”.

View Window

Z006-11-26

11:45:19 4. 60m

In order to prove your guess, you must
find the graph data file the system of
your echosounder has saved. Maybe you
name the graph data file according to
survey data. So you can find the file in
your computer via the date “2006-11-26”

shown in the Information Bar.

Graph Data File in Your Computer

cument

0611262, pl1
Echode Dacunent
8,178 18
Y, ‘ 01129_1. 311
Echelo Dacunent
“ 16,840 KE

w, 061126-3. L1
EchsSs Document
“ 32, 756 KB
w‘ 061130_1030. 11
EchoSs Document
‘L 25, 024 KB

611271511
kol Dacument
53,904 IB
Y, ‘ 061130_1302. pl1
Echolo Dacunent
“ 12,757 KB

Dblclick the file icon and the SDE-28
software will be started while opening
the file. Click [Replay] icon in the user
interface of SDE-28 software and there is
a wave moving from right to left. In
order to view static wave, you can click
[Pause] to stop the wave moving. Click
[Jump] icon to bring up the Index dialog.
You can find named“000013,2006-11-26,
11:48:20” item in the listing. Dblclick on
the item or click [OK] while selecting
the item. And the program shows you the
section of the graphical indication at
“11:48:20” time before.

th:4. 35

Meter, Replaying. . .

[UODSO0.Z006 1126 114726 ~
000501.2006-11-26 11:47:30
000001,2006-11-26 11:47:34

000003,2006-11-26 113
00B004,2006-11-26 11
0OD0OS,2D06-11-26 11:
0ODOOE,ZD0E-11-26 11
0ap0O7,2006-11-26 11:

¢

[000013,2005-11-25 11:45:20 [
>

% Include mark line
 Include ruler line
% Include settings

E
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Area Points Edit Method: In the View

Graphical Indication

Window, click-and-drag your cursor
from the Event Point 6 to 13 like the
white line while comparing to the
Graphical Indication. And you will get
the edited result, so the previous graph is
sorted as the Primal Depth Graph and
shown with yellow broken line, and your

draggy line (i.e. the white line) is sorted

Click-and-drag in View Window

as the Resulting Depth Graph and shown
with green polyline.

The advantage for using the Area Points
Edit Method is that it can help you to
edit a batch of data quickly. And the
disadvantage for using the Area Points
Edit Method is that it only helps you to
edit data inaccurately. In order to repair
the disadvantage for using the Area

Points Edit Method, you can use the

following Single Point Edit Method.

\
}

Single Point Edit Method:
Editing a Course Point (Indicated with red
circle in right figure) between the Event
Point 12 and 13 for example.

1. Dblclick on the Course Point to bring up
the Input Depth Value dialog. You can get the
depth on the point is 4.59 meter and the
survey time on the point is “11:48:18”.

2. Switch to the SDE-28 software interface,
and check whether the depth 4.59 meter at
time “11-48-18" is right.

1-4'}"' i 1_1 )
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3. Read information from Event Mark.
For example,

“000013,2006-11-26 11:48:20,LF,0.00,
HF,4.35,3163981.423,594313.573”
“000013” is the ID of the Event Mark
“2006-11-26” is survey date
“11:48:20” is the survey time
“LF,0.00” shows the depth with meter unit at
low frequency (SDE-28 echosounder is high
frequency, so it is zero)

“LH,4.35” shows the depth with meter unit
at high frequency
“3163981.423,594313.573” is the XY
coordinates at the point.

Note: You can get the depth “4.35” at time
“11:48:20”. But the depth “4.35” maybe is
not accurate, and you had better to read the
depth from the Depth Scale along the
right-hand side. The unit of Depth Scale is set
to meter in the right figure, so you can read
the depth 4.5 meter.

4., Read the depth at time “11:48:18”.
Because the time “11:48:18” is between the
mark time “11:48:16” and “11:48:20”, you
can estimate the place of the time “11:48:18”
is at the red line station (Shown in the right
figure). And you may read 4.81 meter from
the Depth Scale. If you think it is accepted
error while comparing 4.59 meter to 4.81
meter, it doesn’t need to modify the depth at
“11:48:18”. Or else, you must modify the
depth from 4.59 to 4.81 in the Input Depth
Value.

5. Switch to the View Window. Enter new
value of depth in the Input Depth Value
dialog and then click [Modify] to apply your
decision.

6. For each Course Point or Event Point,
repeat the steps 1 to 5.

[ I —
T | 1 | -
R 5=
| [
H -
1 | |
A
| 4
— &
= = = = = =1| .
= = = = = =
=1 =1 =1 ol o =1 =1 o[
- = i) = | = =) E— ™| [
— - {2 ] = ] b [ L (=] -
= =} = Bl = @ 13 = ==
= o i) = =| = = 13 furl |
S = = ] [ ) - = - - E
= = = = = =L E = == =
= = = S| D Sl & = =
I_-: 2 I L 2 Ly I-: v o —
B e e = (=) B |
= [Ty (= (== [Fr ] - [ra) = e )
wly = = m| = o™ = = ==
— = ] =] ma| = —_ = ==
= v = L3 = = =2 = = =1 |
(=] (=2 (=2 (=2 (=] L= (=2 (=] {=2}
= = = o] ] - = = = =
= th =l m| m| m = =l = 1w
=) = =1 g = = = od| ==
= = = = =| @ = = | ol
g 13 = a| =+ L2 o+ =
v v o L B - L o |
=1 =1 = o| 2 = =1 =1 =
= = = = = & = = =] | .
=1 =1 = =1 =1 =] =1 =1 =] =
= o N I I I = o | - 12
= = By = =] oy = = =
= o og| od| 5| o od| =) ==
) 151 L3 === = = -
= - - [=a) [ra) [ra) [ra) [ra) oo —
= & & = = = o= o+ =
o =] o ca| cal m 0 o |
= = = = = S = = =l
[ =] = [ =] L= =] =] ol
=] =] ™ ma| M| m =] 0 =1 |
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[y ] (== - oo (=] L= — {2 ] l=e0 |
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Input Depth ¥Yalue E

Time: 11:48:18

X: J163980
T Rd4314
Depth: |4.5%9
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2) Automatic Editing Data

Select TOOLS-AUTOMATISM or Automatism icon and
wait the program automatically deals with all points’ depth
in the opened data file.

Note: It’s fast! It’s easy! It’s DANGEROUS!!! No
computer program can replace human intelligence and
common sense when it comes to editing data. Use this
feature with caution!

C. Setting Selection Method

1) Description

In order to specify which points you want to adopt, you
can neatly use the Selection Method to control the Sort
Line. When you click TOOLS-SELECTION METHODS
or Selection Methods, a Selection Setting dialog pops up.

Selection Setting Dialo :
g g Selection S5etting §|

Selection Area
(%ia11 Start Point:

(O irea End Point:

Gelection Methods
(®) Time O Distance ) Marl:

Irterval (=) : g

Selection Area
® All: If you choose this option, the Selection
Method is applied to all points in the opened file.
®  Area: If you choose this option, the Start Point
drop-down list and the End Point drop-down list are
accessed to. And you can specify the area to apply the
Selection Method by specifying the number of the start
point or the end point of the area. It is enough to
mention that the numbers in the Start Point (or the End
Point) drop-down list are in time sequence. In deed, the
area you specify is time slice because each point
corresponds to one second. For example, you specify
the Start Point at 15™ point and the End Point at 100"
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point, accordingly you specify a time area from 15"
second to 100" second in fact.

(a) Selection Methods

2) Useful Ways

®  Time: If you choose this option, you can enter
value of the Interval with second unit. For example,
you enter 5 in the Interval, and the program will draw a
Sort Line every 5 second.

o Distance: If you choose this option, you can
enter value of the Spacing with meter unit. For
example, you enter 5 in the Spacing, and the program
will draw a Sort Line every 5 meter.

° Mark: If you choose this option, you can enter
value of the Marks. For example, you enter 5 in the
Marks, and the program will draw a Sort Line every
five Event Points.

The follows will give you useful ways. For each way,

there is an example introduced to you.

(&) No Point is adopted in an area

You find there are too many errors
between Event Point 248 and 255.
So the data in the area is not
credible and no point in the area is
required to adopt. That means that
no Sort Line is required to draw in
this area.

1. Click TOOLS-SELECTION
AREA or Selection Area icon. And
your cursor becomes a small red
pane.

2. Left click on the Event Point
248 and then left click on the Event
Point 255. At this time, the

Previous Sort Line

Selection Setting dialog pops up.

Selection Setting Dialog
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3. Enter a very larger value than
the difference of Event Point 248
and 255 and then click [OK]. For
example, choose Time method and
enter 500 in the Interval.

Selection Setting

Selection drea
Start Point:

End Point:

Selection Methods

®ifime  ODistance O Mark
Intervaliz): 5

4. You may find there no Sort Line

Result Sort Line

between Event Point 248 and 255.
That means the program is told all
points in the area will not be
adopted. And the program flags
these points in the DEP file.

(b) More Points are adopted in an area

You find the depth change is very
evident between Event Point 118 and
131. So more points in the area are
required to adopt for representing the
bottom under water properly. That
means that more Sort Lines are
required to draw.

1. Click TOOLS-SELECTION
AREA or Selection Area icon. And
your cursor becomes a small red pane.
2. Left click on the Event Point
118 and then left click on the Event
Point 131. At this time, the Selection
Setting dialog pops up.

Previous Sort Line

Selection Setting Dialog
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3. Enter a smaller value than the | pessmm I
previous value and then click [OK]. T —

For example, choose Distance method Start Point:

and enter 2 in the Spacing. Because End Point:

GPS  receiver sends  position celectinn Methods

information to POWER NAV every 1 OTine  Ohastance  OMark
second, the interval is 1 second Spacing (n) 2

between a point and its following

point in track line. It is enough to
mention that the value you enter is no

available if it is too small.

4. You may find there more Sort Lines Result Sort Line
between Event Point 118 and 131. S
That means the program is told more

points in the area will be adopted. And
the program flags these points in the
DEP file.

(c) Fewer Points are adopted in an area

You find the depth change is very Previous Sort Line

inconspicuous between Event
Point 408 and 422. So fewer
points in the area are required to
adopt for reducing the survey
data. That means that fewer Sort
Lines are required to draw.

1. Click TOOLS-SELECTION
AREA or Selection Area icon.

And your cursor becomes a small Selection Setting Dialog
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red pane.

2. Left click on the Event
Point 408 and then left click on
the Event Point 422. At this time,
the Selection Setting dialog pops
up.

3. Enter a larger value than the
previous value and then click
[OK]. For example, choose Mark
method and enter 1 in the Marks.
It is enough to mention that the

value you enter must be integer.

Selection Setting @

Selection Area
Start Point:

End Foint:

Selection Methods

) Time O Distance () Mark

Marks= 1|

4. You may find there is a Sort
Line at each Event Point in the
area. That means the program is
told all Event Points in the area
will be adopted. And the program
flags these points in the DEP file.

3 414 45 4
e als o

a7

6
c SN

D. Saving Edited Data

When you have finished editing your data, you must save
your edited data by selecting FILE-SAVE or the Save
icon. Your data will be saved to a DEP file of the same

name in the project’s Data directory.

E. Questions

This section provides solutions for some prevalent

questions, and you can tell us what problems you meet

by e-mail or other ways.
How to begin with the original data?

Click FILE-OPEN or Open icon to bring up the Open File
dialog, and then select the”*.org” in the extension list box
to open an ORG file.

How to continue the previous result?

Click FILE-OPEN or Open icon to bring up the Open File
dialog, and then select the”*.dep” extension list box to open
a DEP file.
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How to exit the Select Area tool when you are using it?

When you click TOOLS-SELECTION AREA or Selection
Area icon, your cursor becoming a small red pane is limited
and only can move in the View Window. You can right
click anywhere in the View Window to exit the tool and

your cursor becomes free.

1. Tide File

The following sections will deal with creating Tide files
from tide observations. You can click
PROCESSING-TIDES to launch the TIDES program.

The important thing to remember is that the Tide
Correction is going to be added to the sounding. Tide
Corrections relate soundings to the chart datum. You
only have to enter water level for each time slice in the
TIDES program. And the TIDES program can compute
tide corrections for each sounding. The time slice of each
* TDD file must contain the time slice of all sounding
collected.

Tide Correction= - Water Level

Tide Staff

LIS ; Depth Datum Plane Height

Corrected Depth

[T T T T ITTTTTTITTT

Water Bottom Height

Water Bottom

The resulting Tide files can be displayed by clicking on
the Tide in the list of Tides Information dialog.
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Tides Information Dialog
Starting Time is the starting time
of tide observation

Ending Time is the ending time
of tide observation.

Time Increment is the interval of
two sequential observation times.

The Ligt of Tides

iE | ELATWANG DOCE Tide Name: HATWANG DOCE]
";E"'“' HATWANG DOCE2
= |HATWANG DOCK3 X 3163910, 689
R 594337, 6

[ Wew | [Delete |[ Save |[Load |

Tip:
In “Adjust” folder, each tide has a "#.tdd" file with
itz name zame az the tide =

Tide Data

Date Time Wat. ..
2006-11-26 11:48 502. 00
2006-11-26 11:50 502. 00
2006-11-26 12:00 502. 00

Date | 2007- 1-30 #
Starting Time (H:m) |08:00
Ending Time (H:m) |18:00
Water Lewel (cm) 538

Time Increment |30 minutes

[Edd] [Insert] [Delete] [Clear]

® Create a Tide File:

You’d better to create only tide file for each tide for
preventing the confusion of same tide for different
time slices and different tides for same time slice.

1. Enter a name for new tide file in Tide Name.

2. Enter the position information of the Tide in the
X/Y text box.

3. Click [New] to tell program to create a tide file
according to the information you enter. The
important thing to remember is that the program
only creates a head for the tide file at this time and
the body of the tide file is empty.

4. Add tide observation information in the Tide
Data list. You can only use one of following
methods, or use them in turn.

a) Add observation information one by one

1) Select tide observation date, i.e. the tide
observation date.

2) Enter values of starting time, ending
time, water level and time increment.

3) You can click [Add] to tell program to
add an item in the list, or click [Insert] to
add an item between selected item and
its previous item. You may find the Date
of the item is the date you have selected.
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4) Left click on the item, and you can
modify Date, Time and Water Level
with centimeter.

5) You can delete the selected item by
clicking [Delete] and it can’t be
resumed.

b) Add batch observation information

1) Select tide observation date

2) Enter values of starting time, ending
time, water level and time increment.

3) Click [Auto Adding] to tell program to
add batch items of observation
information during the starting time and
ending time you enter.

4) For each item, left click on it and modify
its content.

5) You can delete all items in the list by
clicking [Clear] and they can’t be
resumed..

5. Click [Save] to save your tide observation

information into Tide File.

® [ oad a Tide File:

You can load an existed tide file into the List of
Tides by clicking [Load] to bring up an Open File
dialog and selecting a tide file to open it. The load
program supports SOUTH tide file with TDD
extension and EZHYDRO tide file with TXT
extension. The Correction program only uses the tide
file which exists in the List of Tides, so you must
load the tide files those are required but do not exist
in the List of Tide.

®  Modify a Tide File:

If the tide file you want to modify does not exist in
the List of Tides, you must load it first. For each tide
item in the List of Tides, you can select it and view
the information it contain. And you can modify the
position information and the observation information
of the tide according to your requirement. The
important thing to remember is that you can’t modify
the name of tide file. Until you click [Save], the
program will save modified data into tide file.

(] Delete a Tide File:
You can delete a tide file by selecting it in List of
Tides and clicking [Delete]. Not only the tide file is
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removed form the list, but also it is removed form
your computer. So you must be careful when you
delete a tide file.

V. Merging Corrections

Correction Dialog

This section introduces how to correct the DEP files
which you have edited in Sounding Editor as result
and how to export the corrected result to the files
according to the format you require.

The merging corrections contain Echosounder
Correction, Dynamic Sea Gauge Correction,
Reference Frame Error Correction, Depth System
Error Correction and Tide Correction. These
corrections can be chose according to your
requirement.

You can bring up the Correction dialog by clicking
PROCESSING-CORRECTION.

Correction &l

Tip:

% Firzt choose the format of result file, and then open
file which iz needed to deal with and select correction
itemz, finally start to correct it.

zorth zea map 5.0 format (., z=d) hd
[Edit Format ] [Delete Fnrmat] [User—defined Format]
Input Fil... Status Result Fi#
Lnl. dep It haz not been deal with
LnZ. dep It haz not been deal with
Lnb. dep It haz not been deal with
Lnl&. dep It haz not been deal with
Ln22. dep It haz not been deal with b
< >

C:vSouth Free Go Survey Data’\66\Data

Select Correction Items Select Tide
[JEchosounder Correction [] HATWANG DOCE3
[Jrvnamic Sea Gauge Correctiom (] HATWANG DOCK4
[IReference Frame Error Correction

[Jpepth Svstem Error Correction

[“ITide Correction

Depth Datum Planeim): |0
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. Setting Data Format of Exported Files

1) User-defined Format

Click [User-defined Format] to bring up the
User-defined Output File Data Format dialog. In the
dialog, you can create a driver. For the driver, you
can specify the driver name, file extensions and
contents. You also can specify different extensions
and contents for two file formats at the same time.
For example, you can define an X/Y file format with
XYH extension which contains Point Name, Survey
Date, Easting, Northing and Bottom Height, and
synchronously define a Depth file format with DPT
extension which contains Point Name, Easting,
Northing and Depth. And you also can define only
file format to contain all contents you require. For
example, you can define the X/Y file format with
TXT extension which contains not only position
information but also depth.

User-defined Output File
Data Format Dialog

Oser—defined Output File Data Format E|
Name: Liwei List Separator: |,
Desgcription: |zovh
#/Y File Extension: TKT [4dd | [Delete] [Clear| TItem List:
Foint Name,Date, Northing, Easting, Bottom Height, Depth, Eoint Name A
ate
Time
Latitude
Longitude
Ellip. H
An‘tem_la Heig
[IDepth File Northing
Easting
Height
Depth
FDOP

Satellite Nu™

Tip:

Select an item in the list first, and then add it to X/T file through
pressing “A4dd" button.

If the result includes depth file,please zelect “Depth File” check box, and
then edit the data format of depth file.

(a) Explanation for each item in the Item List

Point Name: the survey point ID

Date: the survey date

Time: the survey time

Latitude/Longitude: the geodetic coordinates of survey
point
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Ellip.H: the ellipsoid height
Antenna Height: the GPS antenna height above the
static water

Northing/Easting: the grid coordinates of the survey
point

Height: the collected water surface height
Bottom Height: the height of the water bottom

Depth: the corrected water depth being relative to
the Depth Datum Plane

PDOP: position dilution of precision

Satellite Number: the number of satellite

Grid Accuracy: the accuracy for XY coordinates
Height Accuracy: the accuracy for height
HDOP: horizontal dilution of precision

VDOP: vertical dilution of precision
Solution: Single/Difference/Floating/Fixed

Original Depth: the depth without merging
corrections

Enter: newline

(b) Design your file format

Enter driver name in the Name text box. The name

will be added to the File Format drop-down list in the

Correction dialog as an option.

(Optional) Enter description for the driver in the

Description.

Enter separator in the List Separator. The separator

will be added to file format list with the content when

you click [Add] to add selected item in the Item List to

the file format list as content.

Specify contents and extension for X/Y File format or

Depth File format.

® If you want to specify only file format to contain
all information you require, you can make the
Depth File selection unchecked.

For example, you select the Point Name in the Item
List and click [Add], and add Date, Nothing, Easting,
Bottom Height and Depth like this. So the file format
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list shows “Point Name,Date,Nothing,Easting, Bottom
Height,Depth,” when the Separator is “, ”. And you
specify TXT extension for it. The TXT file data format
is like the following figure. For each Ln, there is a set
of survey information of a survey point.

0,2006-11-26,3163919.783,594338.129,-39.210,42.798
1,2006-11-26,3163925.671,594334.547,-39.330,42.670

4,2006-11-26,3163937.958,594328.254,-39.480,42.520
5,2006-11-26,3163944_423,594325 .758,-38.780,43.220
6,2006-11-26,3163951.052,594323 .551,-37.280,44.720
8,20086-11-26,3163957.861,594321.526,-36.840,45.160
9,2006-11-26,3163964.869,594319.613,-38.160,43.840
11,2006-11-26,3163971.689,594317.559,-39.040,42 968
12,2006-11-26,3163977.886,594315.188,-38.800,43.200
13,2006-11-26,3163983.730,594312.462,-39.160,42 848
14,2006-11-26,3163989.194,594309.392,-38.520,43 488
16,2006-11-26,3163994.073,594305.888,-37.180,44.828

Point Name Date Northing Easting Bottom Height Depth

The depth is relative to your Depth Datum Plane.
About the relation between Depth Datum Plane and
depth, you can refer to the Corrections section below.
You must be clear at the Depth Datum Plane, or the
value of depth may be not you want.

® If you want to export your files according to two
different file formats, you can select the Depth File
selection and define the file format as the instruction
above.

5. Click [OK] to make sure your decision for your driver.
At this time, you can find your driver in the File
Format drop-down list of the Correction dialog.

(c) Editing User-defined Format

You only be allowed to edit user-defined format, and
you can’t edit the *.SSD and *.DAT format.

File

clrop-clown st | | |

Format

[Edit Format ] [Dele‘te Fl:urma't] [T.Tser—defined Fl:nrma't]

1. Select your driver item from the File Format
drop-down list.

User’s Manual -99 -



Chapter 4 - Processing

A ITL)
AWV T

2. Click [Edit Format] and then click [OK] for the
brought message box to bring up the User-defined Output
File Data Format dialog.

3. Modify the driver’s name or extension or contents.
4. Click [OK] to make sure you’re the changes.

(d) Delete User-defined Format

You only be allowed to delete user-defined format, and
you can’t delete the *.SSD and *.DAT format.

1. Select your driver item from the File Format
drop-down list.
2. Click [Delete Format] to remove it from the list.

B. Importing DEP files

You can click [Open File] to bring up the Open File
dialog and then select a set of files with *.dep
extension those you want to correct. About selecting a
set of files, you can click-and-drag an area to select the
files in the area or left click on file while pressing
“Shift” key or “Ctrl” key. At last, click [Open] to tell
program to add those files to the file list.

File List

Input Fil... Status Feszult File Name ™
Lnl. dep It haz not been...

LnZ. dep It hasz not been...

Lnh. dep It hasz not been...

Lnl8. dep It hasz not been...

Ln?Z. dep It haz not been... b
< >

CihSouth Free Go Surwvey Datah\664Data

Note: You can’t add file to the file list one by one,
because the file list is cleared automatically before
each time you add file via the Open File dialog. And
then you must select all files you require to correct via
the Open File dialog at a time. If the files are in
different folders, you must move them to the same
folder in advance.
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C. Corrections

The program will correct the files in the File List
according to your selections in the Correction Items.
You’d better to give right settings although incorrect
settings can’t destroy the previous data (DEP file data

or ORG file data).
Correction Items Select Correction Items Select Tide
[]Echosounder Correction [] HATWANG DOCE3
[Dvnamic Sea Gauge Correction [] HATWANG DOCE4

[ |Reference Frame Error Correction
[JDepth Svstem Error Correction
[“]Tide Correction

Depth Datum Plane (m): III

When you use the Tide Correction, the expression of
merging corrections:

Corrected Depth = Depth Datum Plane Height + Tide
Correction + (Raw Depth + Transducer Depth Offset +
Echosounder Correction + Draft Correction)

Corrected Water Bottom Height = -Tide Correction -
(Raw Depth +Transducer Depth Offset + Echosounder
Correction + Draft Correction)

Corrected Coordinates = Raw Coordinates +
Reference Frame Correction

Using Tides

Tide Staff

Water Surface

IWater el ; Depth Datum Plane Height

Corrected Depth

I Y O I O B

Depth

Water Bottom Height

Water Bottom
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When you correct your survey data without the Tide
Correction, the expression of merging corrections:

Corrected Depth = Depth Datum Plane Height —
Water Surface Height + (Raw Depth + Transducer
Depth Offset + Echosounder Correction + Draft
Correction)

Corrected Water Bottom Height = Water Surface
Height - (Raw Depth +Transducer Depth Offset +
Echosounder Correction + Draft Correction)

Corrected Position Coordinates = Raw Position
Coordinates + Reference Frame Correction

No Tides

Water.Surface

} i\/ater Surface Height

Water Bottom

Corrected Depth

1) Echosounder Correction

For some echo sounders, the factory may offer a set
of correction parameters for surveying different
depth. And you can click [>>] to bring up the
Integrated System Error Parameter dialog and input
these correction parameters into the spreadsheet.
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Integrated System Error Parameter

Integrated System Error Parameter Ab. .. [5_(|

Dialog
Depth (m) Correction data(m)
1 0.0z
10 0. 65

[ £d4d ][Inser't] [Dele‘te] [Clear] [Help] [ 0K ]

Echoszounder Integrated Error : the depth walue
error at different depth

2) Dynamic Sea Gauge Correction

The draft may change along with different velocity of
your vessel. And the change of the draft causes depth
errors. If your echosounder doesn’t contain dynamic
draft correction system and the change of vessel
velocity is great, you’d better to use the Dynamic Sea
Gauge Correction (i.e. Draft Correction) to correct

your survey data.

You can click the [>>] to bring up the Dynamic Sea
Gauge System Error Parameters dialog and enter the
correction for each velocity.

Dynamic Sea Gauge System
. Dynamic 5ea Gange S5ystem Error Param. .. E
Error Parameters Dialog

Welocity (kts) Sea gauge correction dataim)
2 0. 03

< |

[ Add ] [Inser't] [Delete] [Clear] [ 8):4 l

In the procezz of survewing, the zea gauge 1=
different along with the change of boat =zpeed,
and usger can get error parameter through
surwveying depth on the spot or lockuping

tahle.
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3) Reference Frame Error Correction

When you have finished survey, you discover that
there are errors with your reference frame. You can
use the Reference Frame Error Correction.

Corrected X = Raw X + dx
Corrected Y =Raw Y +dy

Corrected Water Surface Height = Raw Water
Surface Height + dh

Reference Frame Error
Parameter Dialog

Eeference Frame Error Parameter ﬁg]
o (m) : |EI |d}f':m]': |IZI |
dh (m : |EI |
Expreszions: =¥+ dx T = T+ dw
H = H"+ dH

dz:¥ (Northing)System Error
dy:¥ (Easting)Svstem Error

dh:Height Swatem Error

4) Depth System Error Correction

The transducer you are using may have depth offset.
So you can enter the offset parameters in the Depth
System Error Parameter dialog.

Corrected Depth = Raw Depth * dMs + ds

Depth  System Error Parameter

Dialog

Depth 5ystem Error Parameter §|

Exprezzion: 5 = 3% d= 3= 5%« dM=

dz: Sounder Depth Addition Error
dMz: Sounder Depth Multiplicator Error
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5) Tide Correction

When you correct your survey data with tide
correction, you can use multiple tide gauges. You
just need to select the Tide Correction selection. And
the tides list at right-hand side will show all tide files
which you have created or loaded in the Tide
Information dialog (See to Tide File section above )
for every tide gauges. The tides in the list are
optional and you can select them according to your
need. But you must select one at least when you
select the Tide Correction selection to use tides.

Tide Correction Select Correction Items select Tide

[IEchasmnder. Correction HATWANG DOCES
[IIvnanic Sea Gauge Correction (] HATWANG DOCE4
[“|Reference Frame Error Correction

[IDepth Svstem Error Correction

[“| Tide Correction

6) Depth Datum Plane

You may survey at a high altitude area. And the water
bottom is above the Geoid, the corrected depth may is
negative according to the expression “Corrected Depth
= Tide Correction + (Raw Depth + Transducer Depth
Offset + Echosounder Correction + Draft Correction)”.

That is because the corrected depth is relative to the
geoid. You can specify a Depth Datum Plane to let the
corrected depth is relative to. And you just need to enter
the height of your Depth Datum Plane in the Depth
Datum Plane text box.

User’s Manual - 105 -




Chapter 4 - Processing SOUTH

Depth Datum Plane

Correct Stop Correcting  Depth Datum Plane (m):

Special Condition

Tide Staff
25 Water Surface
..... T
207 35
] Corrected Depth
15— |Water Level Water Bottom
Depth Datum Plane Heighty

D. Correcting DEP Files

Click [Correction] to tell the Correction program to
perform all corrections you have selected in the
Correction Items and to export corrected files
according to your settings in the Data Format. When
all DEP files are dealt with, a message box pops up
to remember you.
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