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The benefits of using \irtual environments for training are
widely acceted, but challenges remain: to provide
persondlized embedded instruction in addition to pue
pradice, to provide alevel of fidelity adeguate to suppat
the instructional goals of the trainer, and to deliver these
capabiliti es cost-effedively in order to encourage their
wide-spread adoption. The COVE (Conning Officer
Virtual Environment) projed is addresing these
challenges in the mntext of shiphandling training for the
US Navy; in particular, it focuses onthe olledion d skill s
known as Seaman's Eye

COVE combines two techndogies—a virtual environment
and atutoring system.

e The COVE virtual environment replicates the visual
and aural cues relied on by a Conning Officer. It
simulates ship hydodyramics, ship interadion forces,
seakeeping motions, and the look d the sea It
suppats natural voice interadion between the
Conning Officer and a simulated helmsman who
controls the ship.

* The COVE tutoring system manages a varied
curriculum of scenarios and measures ead student’s
performance aainst expert levels of ability in the
scenarios. It provides instruction duing ead pradice
sesson and dfers oppatunities for review and
remediation afterwards. It assesss individua
competenciesin the skill s composing Seaman’s Eye.

COVE will have been und development for 18 months
and is being evaluated by instructors and students at the
Surface Warfare Officers Schod in Newport, Rhode
Idand. The airrent prototype suppats underway
replenishment (UNREP), an exercise in which the Conning
Officer, the ship' s driver, approaches and maintainshis
"ownship" (currently, a DDG-51 classdestroyer) alongside
an "oiler" (currently, an AOE-6 class sippy ship) while
refueling at sea This takes placewhile underway at 12-15
knots with a separation d less than 100 fed. The
cgpabiliti es developed for this exercise will be extended to
other challenging shiphandiing situations; for example,
man owerboard, plane guard, harbor transit, berthing, and
anchoring.

These ships are big and heavy, and athoughthey move
slowly (relative to an aircraft, for example), they move
inexorably. Training in Seanan' s Eye ad the focus of
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instruction in COVE is to understand the intrinsic
dynamics of the ship, the perceptual cues available for
tradking its movements, and the dfeds of commands on
the control of the ship.

Training a Conning Officer also includes experience in
commanding and interading with the aew, which is dore
entirely through speeti. COVE must tead the student
appropriate orders to be given under different situations. It
must also train the student to isaue orders that obey the
discourse mnventions expeded by the aew. Finaly, the
system must help the student lean the proper timing, type,
and magnitude of orders; for example, when to slow down
or to speed up and by hav much.

The key dialogue dalenge for COVE is suppating a
natura interadion with the simulated helmsman to control
the ship, while & the same time carying on a tutorial
interadion abou perceptual events, planned adions, or the
results of past adions. The tutor has to knonv when to
spek and what to say; to be helpful but unokrusive,
timely but not distrading. We take advantage of the speed
conventions inherent in the domain to constrain the
discourse and romote recogrition.

COVE' s tutoring model is based on thorough apriori
analysis of the task: its intrinsic physicd constraints and
conventional ways of anticipating and respondng to
situations that arise during UNREP. An expert instructor
model deteds stuations in which an acomplished driver
would take adion and uses this to gude instruction and
interpret user adions (or inadions). The instruction is
designed to coerce student behavior to be more like that of
an expert.

Interventions are structuring arounda theory of perceptual-
motor behavior that presupposes a olledion d parallel
tasks and treds ead task as a reaurring process of
detedion, interpretation, adion, and monitoring. The tutor
is fadored into a wlledion d coacdes correspondng to
these tasks. For example, while dongside another ship
maintaining separation (side-to-side) and alignment (fore-
and-aft) are the two primary tasks. Each coaching
intervention focuses on some aped of a task, starting by
cdling attention to the relevant perceptual cues. A pdlicy
for managing multiple ®@ades—and the ongdng
conversation letween the nnng dfice and the
helmsman—imposes order on the output.



