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DIRECTIVES POUR LE TRAITEMENT D’IMPORTANTS VOLUMES
DE DONNEES BATHYMETRIQUES

Monsieur,

Avec l'avénement des systemes multifaisceaux et lasers aéroportés, les hydrographes sont
aujourd’hui souvent appelés a traiter d'importants volumes de données qui nécessitent de
nouvelles procédures, notamment & une période de restrictions budgétaires dans de nombreux
pays, afin de permettre a ces volumes de données d'étre gérés dans des conditions raisonnables en
terme d'effectifs et de délais, tout en maintenant lI'intégrité des données. Ces procédures doivent
étre conformes aux principes adoptés a l'échelle internationale et répondre aux exigences
minimales.

En 1999, le Bureau a donc entrepris la rédaction de directives pour le traitement d'importants
volumes de données bathymétriques visant a fournir des conseils pour [l'introduction et
I'exploitation de systemes de traitement concernant d'importants volumes de données.
L’observation de ces directives, dés lors qu’elles auront été adoptées, pourrait également apporter
une certaine protection en matiere de responsabilité, étant donné que les Services
hydrographigues conservent la responsabilité de leurs produits.

Le projet initial a été préparé et peaufiné en mettant a profit les compétences des membres du
groupe de travail de 'OHI sur la S-44. Tous les travaux ont été effectués par correspondance.

Vous trouverez joint en annexe un exemplaire du projet final des directives que nous soumettons
a votre examen. Nous vous serions reconnaissants de bien vouloir faire parvenir vos
commentaires au Bureau avant le 15 mars 2001, et de bien vouloir noter que les directives
concernent uniquement le traitement des données dans un cas spécifique, alors que la Publication
S-44 de I'OHI porte sur l'acquisition des données, et sur les régles générales en matiére de
traitement.

Le Bureau qui a l'intention de peaufiner encore davantage ce projet en tenant compte de tous les
commentaires recus, rediffusera ensuite ce document. Il est par ailleurs prévu d’'incorporer, sous
forme d’annexe, la version finale des directives, dans une future édition de la Publication S-44 de
I'OHI.

Veuillez agréer, Monsieur, I'assurance de ma haute considération,

Pour le Comité de direction,

Contre-amiral Giuseppe ANGRISANO
Président



Annexe A — Projet de directives (en anglais uniqguement)

Annexe A a la LC1/2001 du BHI

Final draft (November 2000)

GUIDELINES FOR THE
PROCESSING OF HIGH VOLUME BATHYMETRIC DATA

1. Introduction

With the advent of multibeam echosounders (MBES) and laser airborne systems, hydrographers
and oceanographers are nowadays confronted with the task of processing high data volumes
collected during surveys. The main advantages of MBES and laser airborne systems are
increased bottom coverage and potentially wider spacing of track lines, due to the greater swath,
when compared to single beam echosounder (SBES) surveys which may result in a reduction of
time required for a survey.

However, processing procedures used prior to the introduction of MBES and laser airborne
systems are inefficient, in terms of both manpower and time required to process the high volume
of data gathered by these systems. Therefore, new processing procedures are needed to allow the
reduction, processing and production of the final data set within acceptable manpower and time
constraints while maintaining data integrity.

As hydrographic offices continue to be responsible (liable) for their products, these processing
procedures should be well documented and fulfil, at least, certain requirements. The following
processing guidelines concentrate on principles and describe minimum requirements; they do
not specify details as, for example, computer hardware, operating system, use of screen colours
etc.

2. General Principles

2.1 Conservation of Data

It is strongly recommended that the original survey data (raw data) be conserved adequately
before commencing with the processing of data. The final processed data set should also be
conserved.

2.2 Statistics

Statistical algorithms employed for detecting erroneous and/or doubtful data should be
adequately tested to prove their suitability.

For the control of positions, a Kalman filter or comparable mechanism is deemed adequate.

The minimum control of depths should consist of defining areas where the number of, and
distance between, depths allow the calculation of meaningful statistics to ensure compliance with
the standards specified in IHO Publication S-44 (4" edition). Furthermore, cross checklines have
to be used for the quality control of depths.

In addition to statistics, threshold values for survey data can be used to facilitate the detection of
blunders.

2.3 Treatment of Doubtful Data



Data considered erroneous and/or doubtful, either by the statistical algorithms employed or by an
operator, shall be flagged (marked) accordingly and shall not be deleted. To classify errors in
accordance with their magnitude, use of error classes is recommended.

2.4 Data Reduction

The rules and mechanisms employed for data reduction have to be documented. When reducing
the data density, the selection of shoal biased depths must be possible.

3. Processing Stages
The processing of high volume bathymetric data can be divided into the following stages:

- Data Preparation

- Data Processing

- Automatic (Non-interactive) quality control
- Manual (Interactive) quality control

3.1 Data Preparation

Data preparation files contain either fixed values, e.g. system calibration factors and sensor
offsets, or variable values such as sound velocity profiles and tide values for the reduction of
soundings. Data files are either prepared by direct operator interaction or automatically. The
data in these files are needed for processing raw survey data.

All of these files should be subject to automatic or manual plausibility checks to avoid
contamination of the survey data during processing. If, for example, the athwartship offset
between the positioning antenna and the transducer is incorrect, a systematic error will be
introduced in the positions of all depths.

Files prepared manually by direct operator interaction should be subject to an independent check
by a second operator.

3.2 Data Processing

The processing steps outlined below are only to be interpreted as an indication, also with regard
to their sequence, and are not necessarily exhaustive. Adaptations may be required due to the
configuration of the survey as well as the processing system actually used. In general, processing
should strive to use all available sources of information to confirm the presence of navigationally
significant soundings.

3.2.1 Position

This step should comprise merging of positioning data from different sensors (if necessary),
qualifying positioning data, and eliminating position jumps. Doubtful data should be flagged and
not be deleted.

3.2.2 Depth corrections

Corrections should be applied for water level changes, measurements of attitude sensors, and
changes of the draught of the survey vessel (e. g. squat changing with speed; change over time
caused by fuel consumption).

3.2.3 Sound velocity

Corrections due to refraction should be calculated and applied during this step. If these
corrections have already been applied in real-time during the survey, it should be possible to

override them by using another sound velocity profile.

3.2.4 Merging positions and depths



For this operation the time offset (latency) and the geometric offset between sensors have to be
taken into consideration.

3.2.5 Analysis of Returning Acoustic signal

When a representation of the time series of the returning acoustic signal is available, the
processing methods should attempt to use this information to qualify soundings.

3.3 Automatic (Non-interactive) Quality Control

During this stage, the coordinates (i.e. positions and depths) obtained should be controlled
automatically by a programme using suitable statistical algorithms which have been documented,
tested and demonstrated to produce repeatable and accurate results.

Selecting an algorithm, robust estimation techniques should be taken into consideration as their
adequacy has been confirmed by extensive and independent research conducted by —inter alia-
China', France’ and Germany. Employing automated object detection tools using angle-
independent time-sampled backscatter from the acoustic signal might be considered as well as a
check on automated processing algorithms.

All blunders and erroneous and doubtful data should be flagged for subsequent operator control.
The type of flag used should indicate that it was set during the automatic stage.

3.4 Manual (Interactive) Quality Control

For this stage the use of 3-D visualisation tools is strongly recommended. These tools should
allow viewing the data using a zoom facility. The interactive processing system should also offer
different display modes for visualisation, e.g. depth plot, error plot, single profile, single beam,
backscatter imagery etc. and should allow for the visualisation of the survey data in conjunction
with other useful information as e.g. shoreline, wrecks, aids to navigation etc.; editing of data
should be possible in all modes and include an audit trail. If feasible, data displays should be geo-
referenced.

If feasible, these tools should include the reconciliation of normalised backscatter imagery with
bathymetry and, provided that automated object detection tools were used, display of flagged data
for both data modes should be possible.

All flags set during the automatic stage should require explicit operator action. If the operator
overrules flags set during the automatic stage, this should be documented. If a flag is set by the
operator, the type of flag used should indicate this.

It may be possible to exclude areas where depths are not relevant for the safety of navigation (cf.
IHO Publication S-44, Table 1).

4. Validation Procedures

The final data should be subject to independent in-house validation employing documented
quality control procedures.
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