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Training the Next Generation of ENHD |4
Hydrographers with HYPACK s

Learn how the Arab Academy and Egyptian Naval Hydrographic Department
use HYPACK® to deliver industry-aligned training, enabling students to plan,
execute, and deliver hydrographic surveys to international standards.

Project Summary

) Prepares students to execute complete hydro graphic survey workflows
) Improves accuracy with integrated data processing and QA/QC

) Produces job-ready graduates aligned with industry standards

The Contribution of HYPACK Software to the Successful
Delivery of the Hydrographic Survey Category B Programme
Conducted by the Arab Academy for Science, Technology
and Maritime Transport in Collaboration with the Egyptian
Naval Hydrographic Department.

Introduction

The Hydrographic Survey Category B Programme, accredited
under the standards of the International Hydrographic

Organization and the International Federation of Surveyors,
aims to provide students with the practical competencies
required to conduct hydrographic surveys, process survey
data, and produce hydrographic deliverables that meet
international standards. A critical component of achieving
these learning outcomes is the integration of industry
standard software into the curriculum.

Among the most widely adopted hydrographic software
packages worldwide, HYPACK plays a significant role in
bridging theoretical knowledge and practical hydrographic
operations. The software supports students throughout the
Cat-B program, from geodetic preparation and survey
planning to data acquisition, processing, quality control,
and final chart production.



https://iho.int/en/category-b
https://iho.int/
https://iho.int/
https://www.fig.net/

HYPACK and Geodesy Education

Geodesy forms the foundation of hydrographic surveying because all hydrographic data must be
accurately referenced to a horizontal and vertical datum.

Within the Cat-B program, HYPACK assists students in understanding and implementing:

+ Geodetic datums and coordinate reference systems

+ Horizontal and vertical reference frameworks

+ Coordinate transformations

+ Projection systems used in hydrographic surveys

« Datum transformations between local and global reference systems

Students learn how survey data collected in one coordinate system can be transformed into
another while maintaining positional integrity. Through practical exercises, HYPACK allows students
to configure survey projects using various coordinate systems and apply transformation parameters
necessary for real-world hydrographic operations.

Survey Planning and Data Acquisition

Survey planning is one of the most important competencies required of hydrographic surveyors.
The Hydrographic Practice module emphasizes the preparation of an efficient survey plan that sat-
isfies project specifications while maximizing survey efficiency. HYPACK provides several tools that
support this process.

Survey Line Planning

Students learn to:

+ Design survey lines based on survey objectives

+ Determine optimal line spacing

+ Calculate sounding coverage requirements

+ Develop crossline strategies for quality control

+ Plan survey extents according to project specifications

Using the Line Planning module, students create survey lines that satisfy the required survey order
and achieve full coverage where multibeam systems are employed.

Boat Shape Editor

+ The Boat Shape Editor allows students to:

+ Define vessel geometry

« Configure sensor locations

+ Establish offsets and lever-arm measurements

« Understand the relationship between sensors and vessel reference frames

This practical exercise develops an understanding of sensor integration and positioning accuracy.

Data Acquisition and Logging Students learn how to:

A key element of Cat-B training is field data + Create survey projects

acquisition. HYPACK serves as the primary + Load planned survey lines

platform for: + Configure survey equipment

+ Real-time navigation + Monitor vessel movement

+ Positioning + Assess coverage during acquisition

+ Echo sounder integration + Log raw hydrographic data

+ Multibeam acquisition During field exercises, students gain

+ Side scan sonar acquisition experience operating professional survey
+  Survey monitoring systems in an environment similar to

+ Data logging commercial hydrographic projects.



Data Processing and Analysis

The processing and analysis phase
transforms raw survey observations into
reliable hydrographic information.

HYPACK provides a comprehensive
environment for this stage of the workflow.

Data Cleaning Techniques
Students learn both manual and automated
cleaning procedures.

Manual Cleaning

Students inspect:

+ Individual soundings

«  Survey profiles

+ Cross sections

*  Multibeam swaths

Manual review develops the ability to recognize
errors that automated systems may overlook.

Automated Cleaning

Students apply automated filters to remove:

* Noise

« Outlier soundings

+ Positioning errors

*  Motion-induced artifacts

This introduces students to modern
quality-control workflows used in professional
hydrographic organizations.

Identification of Outliers

Outlier detection is a critical skill in
hydrographic data processing.

Using HYPACK, students learn to identify:
+ Isolated depth anomalies

+ Navigation errors

+ Sensor malfunctions

+ Motion compensation errors

+ Refraction-related discrepancies

The software provides statistical and graphical
tools that facilitate efficient identification and
removal of invalid measurements.

Identification of Real Features

A major challenge in hydrographic surveying
is distinguishing actual seabed features from
erroneous measurements.

Students learn to recognize:

+  Wrecks

*  Rocks

+  Obstructions

+ Dredged channels

+ Pipelines

+ Scour features

+ Natural seabed morphology

Through side scan sonar interpretation and
multibeam visualization, students develop
the ability to differentiate genuine seabed
features from survey artifacts.

Multibeam and Side Scan Sonar Processing
Modern hydrographic surveys increasingly rely
on multibeam echo sounders and side scan
sonar systems. HYPACK enables students to
process:

Multibeam Data

Students learn to:

« Import raw multibeam files

« Apply sound velocity corrections
* Review coverage

+ Generate bathymetric surfaces

+ Analyze uncertainty

+ Evaluate coverage quality

Matrix Display

The Matrix Display functionality provides:

+ Coverage assessment

+ Density evaluation

+ Quality control visualization

« Surface verification

Students use matrix analysis to verify whether
survey specifications have been achieved.

Side - Scan Sonar Mosaics
Students create:

+ Side scan sonar mosaics

+ Seabed imagery products

« Feature interpretation layers

The mosaic generation process
demonstrates how acoustic imagery
can be integrated into hydrographic
deliverables.



Quality Control and Statistical Assessment
Quality assurance and quality control are
essential elements of hydrographic surveying.
Students learn to conduct:

Cross Check Statistics

Crossline analysis enables comparison between:

Main survey lines

Cross lines

Repeated survey tracks
This process allows verification of survey
consistency and compliance with project
specifications.

TIN Surface Modelling
Using Triangulated Irregular Network (TIN)
models, students learn to:

Generate bathymetric surfaces

Assess seabed morphology

Detect anomalies

Validate survey completeness
Surface modelling supports both visualization
and quantitative quality assessment.

Final Hydrographic Field Project
The culmination of the Cat-B program is a
comprehensive field project in which students
apply all competencies acquired throughout the
course. HYPACK supports every phase of the
project.
Students are required to:
Project Preparation
+ Establish project coordinate systems
Configure geodetic parameters
Create survey plans
Design survey lines
Configure vessel geometry using the Boat
Shape Editor
F|eId Data Collection
Execute planned survey lines
Collect navigation data
Acquire bathymetric data
Acquire side scan sonar data
Log all survey observations

Data Processing
Clean survey data
Remove outliers
Validate measurements
Generate processed datasets

Quallty Control
Conduct statistical analysis
Perform cross-line checks.
Evaluate survey uncertainty
Verify compliance with project
specifications.

Final Deliverables
Students produce professional hydrographic
outputs including:
+ Bathymetric charts
Plotting sheets
Survey reports
Side scan sonar mosaics
TIN surface models
Feature investigation records
Quality-control documentation
These deliverables replicate those required in
real hydrographic contracts and government
hydrographic offices.

Conclusion

The integration of HYPACK into the
Hydrographic Survey Category B Program
significantly enhances student learning by
providing a complete professional workflow
that mirrors industry practice. From geodesy
and datum transformation to survey planning,
data acquisition, processing, quality control,
and final chart production, HYPACK serves as
a comprehensive educational and operational
platform. Its use enables students to develop
the technical competence, analytical skills, and
practical experience required to become
effective hydrographic surveyors capable of
meeting international hydrographic standards
and supporting the growing demands of the
hydrographic profession.
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