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M A I N  C O M P O N E N T S  O F  H Y D R O p r o

Navigation is the real-time navigation and data acquisi-
tion software. It provides the facilities for configuring
all the elements required for real-time navigation/
guidance and data logging in the field. This includes:
configuring vessel shape and offsets, equipment,
coordinate systems, data logging, Events and Guid-
ance Objects, which can all be overlaid on a raster or
vector image of the survey site. More information on
this particular product can be found in the
HYDROpro Navigation Software Technical Notes.

NavEdit is the graphical data visualization and cleaning
tool that allows you to edit depth-related data such as
recorded depth, heave, and tide. It is also the link
between the Navigation and Processing software
components.

Processing is the data presentation and analysis tool.
This  provides standard editing as well as specialized

data processing, reporting, and plotting. Processing
software is comprised of several modular elements
that seamlessly integrate around one common
database and graphical interface. Processing modules
include:

• Edit
• Profile
• Load DXF
• Volume
• Contour/DTM
• Digitize

W H A T  I S  H Y D R O p r o  S O F T W A R E ?  The HYDROpro software suite is Trimble’s Windows-

based hydrographic software. It includes a complete range of data processing components that

complement its real-time navigation and data acquisition software. Built on over a decade of

development and industry based experience, HYDROpro software offers a total field-to-finish

solution and represents a powerful new generation in hydrographic survey software.

NavEdit Module

Processing Module

 Data Editing Profiles

Contouring Volume calcsData Editing Tide Editing

HYDROpro PC Project Database

Digitizing Pad

AutoCAD
DXF File

Tide File (ASCII)
Plotter

Printer

3rd party Processing
Package on Windows NT

HYDROpro OVERVIEW

N A V E D I T  S O F T W A R E

HYDROpro’s data acquisition system is extremely
comprehensive. At the heart of the data acquisition
system is a relational database structure that records
all observed data, timing offsets, vessel dynamics,
vessel offset relationships, equipment configurations,
guidance information, geodetic information, and
general system parameters. Each item within the
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• Tide export to ASCII file
• Spline curving fitting or linear graphical display
• Apply delta time and tide shifts
• Tide data interpolation

Data Editor

At the core of NavEdit is the Data Editing function.
Its mixture of graphical and textual displays allows
you to view and edit data collected in the Navigation
project database. A Batch Processing tool is available
that can be used to identify erroneous depth and
heave data such as spikes. The identified data can be
later investigated in the Graphical Editor.

Batch Processing: The Batch Processing tool is used to
identify data outliers based on user-defined criteria.
You can define a series of minimum/maximum ranges
that can be applied to all depth-related data recorded
in a survey as well as enter parameters for the detec-
tion of data spikes. Any depth or heave points that fail
the range criteria are automatically flagged in a
separate database. The flagged points can be later
viewed and edited within the Graphical Editor.

Batch Processing allows you to apply various constant
adjustments to the depth data. User-defined adjust-
ments include:

• Latency
• Scale factor (incorrect speed of sound)
• Draft correction

database has been accurately time stamped for future
reference.

NavEdit is the link between Navigation and Process-
ing. It allows you to examine and edit, via textual and
graphical interfaces, depth and heave data collected in
the Navigation project. You can easily examine and
analyze this data, then identify problem data so it is
not passed into the Processing database. The all-in-
one graph allows you to view the raw depth, heave,
and tide data, as well as the corresponding reduced
depth in one graphical display to see the effect of both
the heave and tide corrections on the depth data.
Recorded depth and heave data can be edited textu-
ally and the effects can be seen immediately on the
graphical display. The NavEdit module contains many
functions, including:

• Tide Editing
• Data Editing
• Batch Processing
• Export

Tide Editor

The Tide Editor is a graphical tool for entering and
analyzing tidal data. This data can be read directly
from the Navigation project or from ASCII files.

Tide data can be recorded to the Navigation project
database by one of these methods:

• Real-time input of tidal data from a tide gauge
transmitted via a radio link

• Manually entered during the survey
• When using Trimble’s RTK GPS surveying systems,

tide can be computed from GPS height and the
known datum level separation

If tide data is not available in real-time, you can use
the Tide Editor to manually input the data into a
user-defined tide file or import data from an ASCII
file. Input features include:

• Manual data entry with interactive graphical display
• Edit existing tide data files
• Tide input from ASCII file
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A reporting function also provides statistics on how
many data values were flagged during Batch Process-
ing and for what reason.

Graphical Editing: The Graphical Editor displays all the
related depth data on a Guidance Object (GO) by
Guidance Object basis. This editor consists of three
major displays that allow you to control what data is
viewed or edited and indicates what data has been
previously viewed or edited. Each display is interactive
and can be maximized, minimized, and resized,
allowing you to configure the workspace environ-
ment. The features of each display are:

• Display or hide flagged depth and heave data
values

• Interactive editing (single and multiple points)

• Grid Display: The Grid Display contains a list for
each data type loaded in the Graph Display. You are
able to edit depth and heave data and see the effect
of the change on the Graph Display. Each list
contains the time stamp and value for each observed
data type. Features include:
• Tab lists containing the date, time, and value for

each data record
• Interpolated heave and tide values shown with each

depth value
• Full textual editing of recorded depth and heave

values
• Interactive point selection between Grid Display

and Graph Display
• Color identification of flagged and edited values

• Thumbnail: The Thumbnail is a graphical represen-
tation of the currently selected Guidance Object.
The line represents the start time and duration of
the Guidance Object. Using the mouse, you can
select a region or subset along the Guidance Object
that you want to examine. If changes are made in
this region, you can mark this as having been
examined. Features include:
• Mouse can be used to select a section of the

Guidance Object to be examined
• Each selected region is detailed on the display

• Graph Display: This is used to display the re-
corded depth and heave data on a common time
axis graph. Tide data can also be loaded and the
resultant reduced depth is calculated and displayed.
Using a common axis time graph allows all the
depth-related data to be viewed at the same time,
allowing you to see and make decisions on the
effect of heave and tide on the reduced depth. It
also allows you to see immediately the effect of
editing heave and depth data. Features include:
• Displays all depth-related data and event

information
• Interactive point selection between the Graph

Display and Grid Display
• Allows editing of recorded depth and heave data
• Individual graphs can be turned on/off
• Interactive zoom controls
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• A differential shading system indicates which areas
of the Guidance Object have been selected or
examined

Edit

The Edit module within the Processing software
provides you with the ability to define single or
multiple jobs for your survey projects. Each job has its
own database and for each of these you can enter
details and define a survey projection.

• Plan View Map: The Grid Display shows a plot of
selected Event and Guidance Object information
overlaid on vector (e.g. DXF) or raster (e.g. TIF)
images for easy visualization of the data that is being
edited. Selected, edited, and flagged information is
displayed in different colors that can be changed to
emphasize important information.

P R O C E S S I N G  S O F T W A R E

The Processing software is based on Trimble’s highly
successful HYDRO™ Version 6 Processing software.
With newly added features, the software has been
updated to run under the Windows 95/98 and
Windows NT operating environments. Once you
have created the Export file in NavEdit, this file is
loaded directly into the Processing database.

Edit is a graphical database editor that enables fast
and precise manipulation of coordinate data. Features
include:

• Datum transformations
• New point generation
• Point position interpolation
• Rotation, scaling, and translation routines
• Data comparison for sounding selection
• Data comparison from database to database for

quality control and pre and post operation surveys
• Customizable read/write ASCII translator

Projections supported include:

• Plane
• Mercator/Transverse Mercator
• Lambert Conformal (1 and 2 parallel)
• Cassini
• Rectified Skew Orthomorphic

Comprehensive job reports ensure that archived jobs
can be easily identified and reviewed. Processing also
provides customized country-specific options includ-
ing language, units of measure, and coordinate
display.

Export

Once all the recorded depth and heave data has been
examined and edited as required via either the Batch
Processor, Graphical Editor or both, the Export
facility is used to create the Processing file. During the
Export process you can set up parameters for selecting
and filtering the data to be loaded into the Processing
database. It is during this process that each depth
value is corrected for heave and tide, and the position
is interpolated based on Event data that occurred on
either side of the recorded depth.
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Edit’s CAD (Computer Aided Drafting) features

provide you with a powerful set of tools for database

handling and plot preparation.
Features include:
• Generation or removal of selected points, lines,

curves, text, and hatching
• Point annotation
• Symbol and line type selection or alteration
• Color selection or alteration
• Text and symbol rotation and sizing
• Scaling to ground, paper or screen
• CAD layer handling
• Color banding

Edit’s CAD module includes many features not
available in general purpose CAD systems, including:

• Browsing of any graphical entity to display associ-
ated database information

• The ability to use the same attributes (color, symbol,
line type, etc.) of an existing entity (point, line, etc.)
for new entities

• Multi-layer support
• Full text manipulation, automatic line and curve

annotation

Plotting and Reporting

The flexibility of the Processing software enables you
to fully customize reports and plots to your client’s
specification. Some of the plotting and reporting
features include:

Graphical Plot Editor: The software’s Graphical Plot Editor
makes plot creation and editing very easy. You can
create or load plots on the screen and zoom in to
check on detail. You can rescale, rotate, or reset the
origin of your plot using graphical tools or by
manually entering the parameters. Planform and grid
types are simply selected from your libraries. Plot
detail can be displayed, so that you can identify and
rectify overplotting by moving, rotating, or rescaling.
The graphical interface allows you to easily generate
and locate multiple plots to cover large areas or river
and route surveys.

Planforms: Extensive libraries of planforms are provided.
You are able to edit these planforms or add new
planforms and libraries. The graphical Planform
Editor allows you to define or edit margins, plot
windows and plot window types. Text, macro values,
symbols and lines can also be added.

Grids: You can choose a grid type for your plots from a
library containing a full range of grid types, or you
can define your own. The Grid Editor allows you to
define type (full or grid cut length), grid label format
(Lat/Long or East/North), label position, and label
sides. Other features include border definition,
annotation character set, size and color, grid cross size,
and label origin.
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Plotting Formats: When defining your planforms you can
set your plot window type to be plan, long section, or
cross section. You can define multiple plot windows
to a plot allowing several formats on a single plot—
for example, plan and long sections.

Symbols and Line Types: The Processing software provides
an extensive library of symbols and line types for you
to choose from. New types can be generated using the
graphical Symbol or Line Type Editors.

Plotting: When you have finished defining your plot
you can display it on the computer screen to check
the final product before sending it to the plotter—
saving time, effort, and materials. This software not
only supports a wide variety of plotters, but also
supports plot output to printers. Standard DXF and
plot files can be generated from your plots for transfer
to AutoCAD, other CAD systems, or for transfer to
disk.

The software comes with a set of definitions that can
be used to read and write many common ASCII
formats. You can also modify these definitions, or
create new definitions, so that virtually any ASCII file
can be processed.

Reports: A wide variety of reports can be output from
the database, depending on the Processing modules
utilized. These include database point and coordinate
listings, sorted database listings, coordinate conver-
sion listings, point selection reports, statistical reports,
and various design channel and volumes reports.

Fix #, Line Name, N, E, Depth <cr><lf>
1,  LINE002, 6908854.1, 543567.0, 18.32
2,  LINE002, 6908855.2, 543566.8, 18.31
3,  LINE002, 6908856.0, 543566.9, 18.30
4,  LINE002, 6908857.1, 543566.7, 18.25
5,  LINE002, 6908858.1, 543566.1, 18.23
6,  LINE002, 6908859.0, 543566.5, 18.28
7,  LINE002, 6908860.2, 543567.4, 18.31
8,  LINE002, 6908861.1, 543567.5, 18.30
9,  LINE002, 6908862.2, 543567.3, 18.27
10, LINE002, 6908863.0, 543566.9, 18.25
11, LINE002, 6908864.1, 543566.4, 18.22

Quick Plots: Often, plots are required immediately after
a survey. Using the Processing software’s Quick Plot
options, you can produce track and bathymetric plots
on request.

ASCII Data Transfer: The database editor provides a
powerful facility for reading and writing ASCII files
for data transfer. Data can be accepted from other
software systems, or created for processing by existing
CAD systems such as CARIS, AutoCAD, and
Terramodel.

Data Comparison: This functionality is standard with Edit
and provides the ability to compare data within your
current database or with data from another database.
This can be useful for quality control, accretion and
erosion studies, and overplotting control. Data
comparison allows you to carry out sounding selec-
tion biased to maximum, minimum or most recent
depths, ensuring no overplotting in your bathymetric
plots. With the Contour module, you can use Data
Comparison to compare two surfaces or a surface
with points from another survey.

Load DXF Interface

AutoCAD DXF files have become the industry
standard in transferring drawing information. The
Processing software includes DXF interface function-
ality that allows the import and export of DXF files.
The DXF interface feature is very flexible, enabling a
high degree of user input into the import and export
of DXF files.
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It allows complete control over mapping between
AutoCAD and the Processing software for:

• Layers, line types and colors
• Control of point symbols as AutoCAD blocks,

points or separate vectors
• Automated removal of duplicate points
• Customizable DXF header information
• Creation of AutoSketch compatible files and

AutoCAD DXF files in ASCII or Binary format

Contour

Contour is the complete surface modeling software
module providing you with final presentations of your
bathymetric survey. Using the proven Triangular
Irregular Network (TIN) calculation method,
Contour produces a digital terrain model from XYZ
database coordinates. The terrain model can be used
for:

• Depth interpolation for points created throughout
the Processing software

• Continuous plotting when passing from land to
seabed contours

• Longitudinal and cross section interpolation in
Profile

• Surface-to-surface volume calculation in Volume
Contour provides you with the various tools for
control over terrain model creation, including:

• Point selection:
• For each surface you can choose the points to be

used based on layer, code, point number, or other
database attributes

• Boundary and breakline definition:
• Include Boundaries allows you to define the outer

limits for contour generation
• Omit Boundaries allows you to exclude contour

generation in areas within your include bound-
aries—useful for surveys around obstructions

• Breaklines stop contouring across seafloor features
such as wrecks or cliffs

• Individual triangle editing directly on the formed
model. This allows you to:
• Delete triangles within the model
• Exclude/include points from an existing model,

without the need to regenerate the surface model
• Merge surfaces to create a single combined

surface—useful when comparing pre-dredge
surfaces with post-dredge surfaces

• Smooth contour by triangle swapping, allowing
you to change the geometric relationship of

  adjacent triangles



TECH NOTES     9

..............

Contour provides full plot functionality with control
over:
• Contour intervals, label sizes, and smoothing
• Surface subset plotting specified by contour range
• Pen color or thickness, and line type for major and

minor contours
• Differentiation between contours above and below a

chosen datum

profile. Multiple long and cross sections can be drawn
and labeled providing comparison plots (e.g. beach
profile changes).

Profile

Profile is designed for the creation and plotting of
natural surface long and cross sections. This module is
particularly useful for channel cross sectioning and
beach or seabed profiling. You can generate profiles
along lines or complex routes with curves. Cross
sections can be interpolated at any interval along the

Plotting Options include:
• The ability to produce composite drawings of

contours and plan detail
• Plotting of multiple surfaces simultaneously through

the Edit Commands option
• Perspective view plotting
• 3D model plotting to AutoCAD DXF files with:

• Contours as 3D polylines
• Surveyed points as 3D points
• Terrain model as 3D faces for shading and perspec-

tive viewing in AutoCAD

This enables attributes from AutoCAD to be carried
through to the Processing software, after the import
process.

Profile’s graphical interface enables you to view your
setting changes and zoom in on detail to ensure you
obtain the desired results. You have full control over
your profile plot styles that can be saved for later use,
when you are finished. Plot style controls include:

• Planform definition
• Sheet annotation and annotation grouping
• Horizontal and vertical scale definition
• Definition of row and column numbers per sheet
• Section labeling and positions, text and color and

size, margin, and origin definition
• Multiple sheet selection
• Grid or boxed display formats for sections
• Manual or automatic section datum control

Volume

Volume is the general purpose volume calculation
module suitable for a wide range of computation tasks
such as:

• Dredging quantities for ports and harbors
• Spoil dumping
• Coastal and river erosion and sedimentation studies
• Progress payment computations on large projects
• Lake and dam volumes
• Seafloor surface areas for distribution studies
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This module provides a very systematic approach to
volume computations with clear reporting and good
provision for independent calculation checks, giving a
high degree of integrity. Volumes are calculated using
either digital terrain models or field cross section data.
A range of computational methods are available to
suit individual needs and provide cross checking on
results. All methods allow you to apply shrink or
bulking factors to the volume result, and include:

• End area sectioning
• Prismoidal sectioning
• Volumes above a specified level surface
• Volumes above an irregular or sloping base
• Volumes between two contours
• Void volume between two surfaces

C O N C L U S I O N

NavEdit and Processing are an integral part of the
HYDROpro software suite. Backed by over a decade
of research and development, this software has been
designed to meet the requirements of many different
hydrographic survey applications.

NavEdit provides you with a fast, efficient means of
viewing depth-related data in a single display. This
easy-to-use Windows software comes with all standard
Windows features. Batch processing tools provide an
automated method of detecting data outliers that can
be later viewed graphically. Processing provides you
with specialized data processing, reporting and
plotting tools in an easy-to-use graphical interface.

T E C H N I C A L  S P E C I F I C AT I O N S

Software Requirements

• Windows 95/98 or Windows NT Version 4.0 or
later.

• HYDROpro software uses the ODBC driver
manager and Microsoft Access ODBC driver. For
version compatibility with Microsoft products check
with your local Trimble dealer or see our web site:
http://www.trimble.com/marine/survey

Hardware Requirements

Recommended Configuration
CPU Pentium 200 MHz
RAM 128MB
Hard drive 5 GB
Monitor SVGA (1024 x 768)
Ports 1 x RS232 port 16550 UART

1 x parallel port
Input devices Keyboard with mouse or trackball

CD ROM
Operating system Windows NT

The technical specifications are recommended at time of
printing and are subject to change without notice.

Volume provides functionality for the generation of
design channels along existing routes. To define your
simple design channel, you enter the depth and width
left and right of the channel centerline (route) and the
grade to natural surface cross sections before comput-
ing the volumes.

Volumes can be computed between a complex design
surface, such as a turning basin and the existing
seabed. First, produce a digital terrain model of the
design surface, then use Data Comparison to compare
this with the surveyed surface to derive volumes.

Digitize

Digitize interfaces directly to a wide range of digitizers
including ADI format, to provide a quick and
practical method of data entry from existing plans and
charts. The graphical interface provides an instant
visual check on digitized elements and also the
facilities to edit as you go. Functionality includes:

• Point digitizing and linework construction as you
digitize

• Tracing of curves and lines
• Area calculations
• Line and point editing features
• Full CAD functionality
• Automatic and manual zooming and panning




