L
10™ INTERNATIONAL COMMAND AND CONTROL

RESEARCH AND TECHNOLOGY SYMPOSIUM
>»>THE FUTURE OF C2 <<
13-16 June 2005 — McLean/VA

Realization and Evaluation of a User

Support System for the Optical
Classification of Naval Vessels

Dipl.-Wirt. Inf. Oliver Mooshage
Dr.-Ing. Jorg Schweingruber

FG q N RESEARCH INSTITUTE FOR COMMUNICATION, INFORMATION PROCESSING, AND ERGONOMICS
Ergonomics and Information Systems ' KI E



Overview

* |[ntroduction

 Algorithms for investigation of silhouette and visible
marks

* Overall design of the user support system
* Realization

« Evaluation and testing

« Conclusion

* Qutlook

FG q N RESEARCH INSTITUTE FOR COMMUNICATION, INFORMATION PROCESSING, AND ERGONOMICS
Ergonomics and Information Systems ' KI E



Introduction

« Optical reconnaissance is important, especially on
deployments like Operation Active Endeavor

« Task is not trivial
— Many different classes / frequently modified
— Image material varies concerning its quality

« Manning ships optimally means less staff operating
more (complex) systems

« Easy-to-use and easy-to-lean user support system for
optical classification desirable

« Two highly tested algorithms for investigation of
silhouette and visible marks exist
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« Contour classifier « Marks classifier
— Input — Input
» Silhouette of OTBC  Visible marks with position
» Spatial orientation « Position independent
— Processing marks
. Standardized OTBC is * Spatial orientation
compared with reference — Processing
silhouettes of all known  Distances between OTBC
ship classes in the and DB mark positions are
database calculated
— Output — Output
* Result list, sorted by the + Result list, sorted by
correlation coefficients accumulated distance
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Overall design

» Clear process states « Concise screen layout

— Surveillance — Sensor
— Orientation — Database
— Contour — Overall controls
— Marks — Specific controls
— Supplements | Snslan =" it
— Result e T:
— Store — =
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Screen layout (Surveillance)
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Realization

* Modern programming language JAVA

« Rapid prototyping with graphical development
environment

« Subject matter experts were frequently asked to
examine the system and give feedback

— Expert talks with officers and sailors took place at the Naval
C2 Systems Command (KdoMFuSys) in Wilhelmshaven

— Nearly finished system tested on naval vessels
« System optimized and enhanced based on advice
* Fine tuning
— Discussed details with representatives of the Federal Office

of Defense Technology and Procurement (BWB) and
KdoMFUSys
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Evaluation and testing

« Usability * Accuracy

— Nearly finished system — Team members and
tested on naval vessels colleagues

— Standardized personal — Students
introduction with — Bundeswehr Technical
exemplary classification Centre for Sh|ps and

— Operators worked on Naval Weapons (WTD
realistic scenarios on /1), Eckernforde
their own — University of the Federal

— ISO 9241-10 qualities Armed Forces, Hamburg
rated with ZEIS scale — Naval C2 Systems

— Questionnaire on what Command (KdoMFUSys),
displeases and what Wilhelmshaven
appeals to operators — Sailors
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Two level rating scale (ZEIS)

( [ Rating of ”Suitability for the Task”] \

Please use the following scale to rate the system’s “Suitability for the
Task*“. On the first level you are to choose roughly among poor,
medium or good by marking the appropriate box with a cross. Then
follow the arrow below the chosen box to the second level.

\ _|POOR _IMEDIUM _lsoop /

L

Now consider carefully, whether
the “Suitability for the Task"“ is
exactly medium or slightly in the
direction towards poor or good.

Now rate carefully, exactly
how poor the “Suitability
for the Task“ was.

Now rate carefully, exactly
how good the “Suitability
for the Task“ was.

Record your rating by marking
anywhere on the line, on or
between the scale marks.

Record your rating by marking
anywhere on the line, on or
between the scale marks.

Record your rating by marking
anywhere on the line, on or
between the scale marks.

very rather somewhat barely neither poor barel somewhat  rather very

poor poor poor poor nor good goo good good good
. - !t - r . ¢+ - ¢+ .+ . . ;. ; . | ., |
T T 7ttt
0 1 2 3 4 5 6 7 8 9 10
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Quality Rating| Low  Adequate  High
Suitability for the task 0 11 11
Self-descriptiveness 0 10 12
Controllability 0 8 14
Conform!ty with user 1 7 14
expectations

Error tolerance 3 12 /
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Freguent comments

 |tis easy and uncomplicated to operate the System
* The structure is clear without ambiguity

« Because of the process states, no more information
than needed is shown

« The availability of two color models, daylight and
dark-room mode, helps reduce distraction

« The ability to switch between different languages
supports learning international terms

* |t should be possible to have the contour of the OTBC
automatically generated

* The ship information should be reachable from
process state Results
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Conclusion

* A user support system for classification based on
optical sensor imagery is necessary

« Two algorithms capable of supporting operators exist

* The newly developed GUI provides functionality to
feed the algorithms with the necessary input

« The GUI also provides functionality to analyze and
interpret algorithms’ results

« Experimentation under realistic service conditions
has proved that the user support system is efficient
and highly accepted and appreciated

* The optimized system is ready for deployment
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* More tests onboard several different seagoing
vessels

 Final preparation for deployment
— Find and remove bugs
— Write necessary documents for accreditation

 Potential enhancements for future versions

— Include classification applications broader than naval
vessels

— Include automatic / semi-automatic mechanism to deduce
object’s contour

* Further optimization of the user support system
based on experience on deployment
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