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Research on human-techology systems
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Abstract The control situation framework presented by
Petersen (Cogn Technol Work 6(4):266-274, 2004) is
elaborated upon in the context of military high-speed
craft navigation. An observational study was done on a
military navigational exercise in Indre Folda, a stretch of
particularly demanding confined waters in Norway. The
concept of control strategies is presented as a term re-
lated to how navigators choose to take out the control
possibilities present in the system. Control actions are
vigwed as actions that fix the control demands and
control possibilities over longer time-scales. Control
strategies are different from control actions in that they
continuously alter the control demands and control
possibilities through its execution.

Keywords Control situations - Human-technology

svstems - High-speed crafts - Dynamic adaptation -
Navigation - Maneuvering

1 Introduction

High-speed craft (HSC) offers special challenges to
operation and service in maritime transport. This class
of ships has top speeds of minimum 25 knot, and the
construction is lightweight. The characteristic features of
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HSC are the combination of high spesds and their
operation in closed waters. These features are particu-
larly observable in HSCs in military settings. Military
fast patrol boats (FPB) have the same atiributes as
HSCs, but the military context further accentuates the
challenpes of safe and efficient operation. Military ves-
sels operate across a wide range of contexts and condi-
tions given the great variety of tasks. For example,
military vessels must be able to sail into unknown watets
and have the ability to quickly change the navigation
plans, and this is in contrast to commercial vessels sail-
ing fairly predefined routes and known regions. The is-
sues of maneuvering and navigation thus become key
areas of performance when considering operation of
HSCs in military service. Further, the flexibility and
expertise to fulfill the task of military naval presence in
designated regions calls for the ship and crew to perform
to the limits of their capabilities, thus constituting a rich
and informative field of study for the dynamics of
complex man-technology sysiems.

Generally, the issue of safety and efficiency in mari-
time transport depends on the maneuverability of the
ships. Maneuverability refers to the ahility o maintain
and change speed (e.g. accelerate, hold, and decelerate)
and course (e.g. keep and alter a straight line course).
These abilities are instantiated in physical components
for the production of longitudinal foree (e.2. propellers)
and rotational force (e.g. rudder). The reciprocal inter-
action of the shape of the hull together with the physical
components gives rise 1o the course stability and steering
qualities of a ship.

This article aims to investigate safety and efficiency in
design and modeling of complex human-technology
systems a5 observed in the maritime wansport domain,
and especially HSCs in military service. We will discuss
the control situation framework offered by Petersen
(2004) that addresses issues connected to the capacity of
physical components in relation to their interaction with
the immediate context. The control situation framework
will be discussed and applied to the HSC domain by
outlining how control situatons will differ from the




Fast patrol boat — Hauk class vessels

Length: 36,5 meters

Weight: 150 tonnes

Maximum speed: 32 knots

Effect: Two diesel engines of 3600 hp each

Capacity: 15 crewmembers




Navigation:
Knowing where you are

and where to go next

Manoeuvring:
Steering the ship in

accordance to navigation

and immediate surroundings
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1) Control situation In High Speed Crafts

e A ship class specifies formal capabilities that the
crew applies to solve the formal instructions of
safe and efficient operations.

e The technological constitution sets limits for what

the ship can do, setting up a space of possibilities
(capabilities and demands)

e The crew members apply control strategies to to find
the balance between optimizing efficiency (taking
risk) or i1dealizing safety (going slow).
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1) Control situation in High Speed Crafts

Formal maneuvering capabilities are specified
In standard hydrodynamics and fluidmechanics
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1) Control situation in High Speed Crafts

Turn rates at different speeds

13 degrees M5 degrees [ 110 degrees 120 degrees M 30 degrees

30 knots 25 knots 20 knots 15 knots 10 knots 5 knots

Vessel speed




Rudder angle during the 120 degree turn
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Indre Folla region,
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HTO performance:
Actual rudder angles
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degree turn
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Control situation iIn
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Skjold class

The Hawk class 1s
being phased out, and
the new Skjold class
will replace Hawk
vessels

“The bridge i1s equipped with
all modern electronic
navigation equipment”

“Everything i1s controllee
automation and advanced
networks”
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AgsTRACT

This study reports on the use of Activity Theory asa ive framework

i a design process. Crews on Fast Patrol Boats in the Roval Norwegt

wawereobsenredchmg high-speed navigation in coastal waters.
of analysis was the navigation team of five persons in their work.

Ach Was Iy a3 situated actions shaped by tools, objects and
couswhmts Ihemm:k M'Acmtyl'hemywasusedmfmma design

e that assed the t5 relevant to design and navi
I:Ba:g;%m ﬂ:.emﬁ.lﬂings, a pm(ntypemofa antomated shammggn syste;':tg::-s
bult. We suggest that in design process, Activity Theory moves the focus
from the qualities of artefacts towards how artefacts are used as
tools to mediate activity.

Krevworps
Activity theory, design, ships, navigation

1.- Intraduction

A team working on the ship’s bridge navigates the ship by cooperation and operation of advanced
equipment in order to proceed safely. A ship is a here considered a dynamic system as it is heavily
influenced by environmental factors such as weather, wind, and visibality conditions.

During the last 10 years automated systems has largely been utilized in operations of ships. Despite
the complexity of modem ships, the design of the bridge layout and navigation artefacts is tradition-
ally not subject to any explicit design process. Safe operations are established through the fulfilment
of techmical and functional demands stated by classification societies and mternational organiza-
tions.

Technology driven design narrows the desigmers’ focus to techmical features of the smgle artefact,
rather than focusing en its actual use. By using Activity Theory (AT), we wanted to expand focus to
describe how artefacts have more than techmeal and formal qualines. Ths study will investigate how
such an appreach ean shape design.

Design approaches commenly emphasize the need to understand the context in which products are
to be used. However, these approaches are primarily ways to identify and organize steps in a design
process, rather than research-based theoretical frameworks that gide m how to deseribe context
of use. Suppert from AT may augment design approaches by providing tools for understanding the
meaning and mpheation of the context.

In a design process, AT intends to bridge the gap between descriptions of work and the design of
artefacts. This 15 a large step that can be taken as two smaller steps. First, AT can be used to give a
description of work. Second, AT can contribute to a design language, which represent those aspects
of work that matter to design (Beyer, & Holzblatt, 1998). This paper primarily concems the latter as-
pect, but the formmg of a design language is based on a more comprehensive AT study of navigation

cictivites, 2007, volume £ mumera 1 e
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Redesign of maritime navigation equipment
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Cunenr in-car audio sysrems are porr of a demanding driver-vehicle interacrion thar iz responsible

for a high number of rraffic eccidents. This paper addresses rhis issue and describes some

common problems regarding current in-car gudio sysrems. A projecr is presenred which was indirigred ro

erglore alterngrive inrerfaces using rouch-based inreracrion, resulring in g working prorerype, resred on

25 pepple. The protorype demoxsrrares kow rthe focus on touch inreraction axd rhe change of posirion

and inrerface comrrols, wirthout rhe uce of any erpensive or adranced rechnology. can sigrificantiy alrer

the drivers” operation of rhe in-cor audio sysrem. The resulrs are encouraging.

INTRODUCTION
Since the introduction of radioz in carz in the early
1920z, the in-car audio syztem has evolved and been
supplemented with other sources of media, like the
cazzette and the compact dize. Today even other
sources like MP3-players, digital radio and memory
cards are added. In addition to the original en/off,
tuning and volume regulations, modern systems enable
the user 1o adjust the quality and physical balance of

the sound. They also present a vast amount of extra

functions for the radio az well as other media. The
developments in in-car audic systems: are part of &
general, subztantial increase in the complexity of the
driver-vehicle interface [Burneit, 2001). Even though it
iz shown that the in-car audio system iz an important
cauze of traffic accidents [Kobe. 2000; Stutts et al,
2001), it iz unlikely that consumers will welcome a
move towards less functionality, as the feature:z of the
audio system have become an expected part of modern

cars. In fact, as other audio media, like portable devices

FPAGE 24
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Redesigning audio systems

e Digitalization and streaming technology enables
immaterial access to audio In personal vehicles.

e Current designs are minor modifications of the first
models of car stereos, playing vinyl records and
radio.
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