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Team Situation Awareness in VTS
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A go] : VTS, co-Navigation, Cognitive Tasks, Situation Awareness, Team Situation Awareness, Distributed Decision Making, Common
Operative Picture, co—episodic Simulation, Proactive Decision Making, VTS Resource Management

em Level Cognitive Tasks in Target Evaluation:
Team adopted from “Operator Function model (Lee & Sanguist,2000)™
Situation Awareness
invTsS Target Evaluation
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VTS symmstum

VTS as a Cognitive System From SA to DM

= Mavigators perform the multiple cognitive works: SA1, Percenving
- knowing/ understanding/ information processi nning/ decidi o
prnblﬁnl?rscwmg.f alﬂ'gngf s',rnthesmgngf asse%% uﬁ 1 - S

» The characterizationofthe VIS asa nitive system expands the view M
of what is cognitive beyond of individual mind aking
to encompass coordination between nawgators and their use of
resources and artifacts

®» Cognitivetasks for VTS MNavigation are distributed spamauyaxﬂ
temporally across navigators and artifacts :

= VTS systemn-level oognmvecapamhh%a.reessermmrws sﬁ’e‘ty and
efficiency

= VTS is primarily a cognition-guided cooperative activity
; = 3 . -
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Recognition-primed DM Model (Klein,1997):

= Naturalistic DM is an attempt to understand how people make
decisions in real-world contexts

* Key Features of RPD Model :
- first option is usually workable (not random generation)
- serial generation/ evaluation of options (not con
- satisficing (not optimizing)

- evaluating through mental simulation (not decision analysis)
-focus on elaborating and improving options (not choosing

between options)
- focus on situation assessment (not decision events)

. -TSA and DDM in Recognition-primed DM Model
(Klein,1997)

That affect the

Cognitive Cooperation: Team SA

=  Coopeative warks in cognitive navigationa tasks:
- collaborath, toring! ion sharing and crosscheckng/
joint attention/ transactive memory! understanding of other's intention/
forming shared goals! cooperative communicationd distibutive DM

» Various members have their own understanding of situation based on
their own information available

= TS5A is morethan the sum of individual SA; Interaction-related SA
- Agreed interpretation of situation and co-simulation for future action

—
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= TSA is core factors for cooperative works in VTSNWK?%! ““E‘;"\q
F ==

= TS5A consists of shared SA and distributed SA 1

= most of accidents in VTS are attributed toTSA failure
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Case of TSA Failure
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Case of TSA Failure
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Case of TSA Failure
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TSA and co-episodic Simulation

& VTS emerges from cognitively cooperative interactions of autonomous
navigators, not by regulative authorities

= Owr capacity to empathize with others is mediated by embodied simulation mechanism;
- humans are capable of understanding inanimate objects by placing oursehves into
them(e.g. moving Bght-dot displays of pecple’s behaviors)

= Simulating possible future events based on common ground and common mental
model is essential o co-Navigation system
- shifting the perspective form the immediate mmmmm
- simulating other navigators’ perspectives are required )
- common ground is the sum of mutual knowledge, m.%r' -

- intentional attunement is required for “we-ness’

= The value of VTS is

VHF communication in co-Navigation Era

= Degradation of TSAis generally attributed to lack of communication

= Makes navigators' actions visible

* Nake maneuvering intention of navigators publically manifest;
therefore their intentions readable toall navigators

* |nducetrust among navigators and help achieve ompelamon ar'r'nm;na\rlgaus
through voice communication

= Combinedwith COP, it facilitates negotiation about nay
decision making;

- overheard infermation can be easily personalized and contextualized,
leadingto TSA

Charts in co-Navigation Era

» Functionas toolsfor thoughtin the domain of spatial cognition

»  Augment navigators' cognitive competence through presenting
dynamic spatial relationships of ship movements

= Function as tools for cooperative works through enhancing
communication capabilities

= Give rise to allocentric perspective bypruv'rdingb{q
- bird's eye viewand third person point of view

= Function as a predictive display for aiding SA3 and TSA
Functionas a plaﬂ;;mkxaﬁﬁqa—sknulation
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Core Tools for co-Navigation:
the Concept of COP

= Collaboration among navigators is possible
when navigators have commaon ground forthe situation

= Forthis, jointly viewing the same concerned eventsin real time is essential

= Common Operative Picture (COP) can provide
a “what-you-see-is-what-l-see” capability (Smallman etal., 2005)

The Conceptual Diagram of COP

Functions of COP

* Cognition-enhancing: for SA-TSA

»  Co-simulation-enabling: forTSA &DDM
»  Communication-encouraging: for trust building
* Coordination-facilitation: for DDM

= Action-prompting: for proactive attitude

=  Morm-enforcing: for safety culture

= Cooperation-fostering for safety and psychol

= Sharing of the same VTS display enables navigators to
cooperate cognitively and socially.






