ACE (Adaptive Cockpit Environment)

The following components can be identified:

Components
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The a/c sensors, mission data and the visual scanning behaviour components are part of the ITEMS simulation environment used at NLR for providing the NSF with data. The data from the ITEMS environment is processed by the input processing component. The logic component derives pilot support from the data of the input processing component and reference data from the reference module. The data derived by the logic component is presented on the HMI to the pilot.

Use Case View:
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This use case model represents the functionality that the adaptive system (ACE) provides. This use case model relates to the component view as follows: The actors Avionica, Visual Scanning Behaviour and Aircraft Status Sensors are part of the ITEMS environment together with the use case Enter Mission Scenario. The use cases Assess Cognitive State and Assess Situation are part of the Input Processing component. The use cases Determine Strategy, Determine Priority and Derive Support are part of the logic component. The use case Display Information is part of the HMI component.

First, before flight, the mission data is entered in the flight database In flight the adaptive system uses the physiological measures, sensor data and the mission data to assess the cognitive state and the current situation. This information is used to determine the pilot’s strategy and the priority of the possible support. The strategy and priority are combined to derive possible support to the pilot, which will be displayed.

The following diagrams explain the working of the use cases in more detail:

Assess Cognitive State:
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The Assess Cognitive State module has to check the physiological measures and the mission plan to determine the behaviour of the pilot. The system starts with checking the physiological measures and the current mission in parallel. The derived information is brought together to determine the pilot’s current behaviour.

Assess Situation:
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The Assess Situation use case checks the mission plan and the aircraft status sensors to determine the current situation the aircraft is in. The system check the mission plan and the status of the aircraft sensor in parallel. This data is combined to determine the current situation the aircraft is in.

Determine Strategy:
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The determine strategy use case uses the data derived by AIR and AS to derive the strategy that the pilot is using.

Derive Priority:
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The Derive Priority use case the data from AIR and AS to derive the priority with which support to the pilot has to be provided.

Derive Support:
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Derive Support uses the derived strategy and priority to decide if the pilot should be given support by the system or that the system should do nothing.

Logical View

The Assess Information Requirements, Assess Situation, Determine Strategy, Determine Priority and Derive Support use cases are partly implemented using the following classes:
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These classes directly relate to the modules identified by the Military Academy in Brno.

Glossary
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: entities that interact with the system but are not a part of the system

Use Case
: functional entitie of the system

Processor
: A node that processing capability, meaning that it can execute a component.


Device
: A node that has no processing capability and, in general, represents something that interfaces to the real world.


Class
: A description of a set of objects that share the same attributes, operations, relationships, and semantics.
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