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 ADVANCE \y 737 (24 pages in total)
1 Scope

1.1 Identification 

ACE – Adaptive Cockpit Environment

1.2 System overview 

The role of the pilot in future air combat is expected to remain essential. However, technological advances are required to provide a ‘competitive edge’ and involve increasingly sophisticated tools for executing the mission. The challenge will be to create an environment that: a) allows humans to adequately deploy their unique qualities, and b) fully exploit the power of the technical resources available to support the mission. Advances in information assessment, artificial intelligence, psycho-physiological processing, and human-interface technology create opportunities for an efficient sharing or exchange of human and machine functions. This human-machine ‘partnership’ will relieve pilots of the burden of managing tasks that are not directly or momentary essential for mission accomplishment while allowing them to keep or acquire full awareness of the essential task and mission information context(s). 

The new generation of aircraft will be equipped with adaptive cockpit interfaces. This kind of human-interface technology will dynamically adapt or be reconfigured in-flight according to a number of options: 

1. flight status, aircraft parameters and mission phase, 

2. actual performance and momentary work(over)load of the individual pilot, his/her

    psycho-physiological state, and control mode,

3. training and experience level(s) of the pilot(s). 

The ‘adapted interface’ will modify the presentation of data, depending on the state and capacity of the pilot. It only presents information the pilot really needs for performing and survival and will present it in the most effective mode and/or location. The general idea behind this interactive technology is to ensure that the pilot is able to guide and use his attention in the most optimal way to prevent overload. Hence, an optimal ‘supportive’ adaptable cockpit environment (ACE) that acts as a so-called ‘team player’ is provided. The following main information and data elements should be ‘researched’ to enable dynamic adaptation and reconfiguration in the future: 

· dynamic assessment of the goals and sub-goals of a flight mission because information about the mission should be assessed on line (aircraft mission phase data and tactical situation), 

· real-time monitoring and determination of the pilot’s state (control mode, intent, possible errors, workload levels) and estimated human processing capabilities (on line experience level, fatigue, etc.), 

· interpretation of the pilot’s state data and the use of rules of thumb to determine the most likely opportunities for adaptation.  

Earlier research has concentrated on assessing (deriving) vehicle-state in the mission but with varying levels of success, mainly due to ineffective means of communicating between man and machines. The goal of the present study is the definition and evaluation of a prototype adaptable interface technique to identify the specific automation requirements and practical utility of this innovation in military cockpits.

1.3 Document overview 

This document describes the overall software development plan for the ACE system.

This paragraph shall summarise the purpose and contents of this document and shall describe any security or privacy considerations associated with its use. 

1.4 Relationship to other plans 

N/A

2 Referenced documents

This section shall list the number, title, revision, and date of all documents referenced in this plan. This section shall also identify the source for all documents not available through normal Government stocking activities.

Projectplan Adaptive Cockpit Environment ‘ACE’ version 1.1 - MEMORANDUM VE-2000-002
3 Overview of required work

This is described in the projectplan : Adaptive Cockpit Environment ‘ACE’ version 1.1 - MEMORANDUM VE-2000-002

Definition and design of input module

After defining effective measures for performance and their logic, on-line assessment and technologies will be developed and implemented.

The input module will supply the system with three types of external data:

1. External-environmental indicators: Weather, terrain, enemies, aircraft status,

2. Internal-Physiological indicators:
EPOG, skin resistance,

3. Behavioural indicators: 
Continuous and discrete pilot inputs, reaction time on system output.

Definition and design of logic module


The development of a Workload Assessment Module (WAM) will consist of defining a kind of comparison engine, which continuously compares the actual behaviour with the behaviour as pre-defined in the SAR. Rules should be set to determine the difference between the actual and pre-defined behaviour and the causes of the actual behaviour. An Adaptive Logic Module (ALM) has to be developed to determine in which conceptual way the adaptive automation will react on dissimilarities between the two behaviours.

The logic module will compare the predicted and actual behaviour and will generate an output.  Goals will be set. Assessed will be too whether current behaviour is dissimilar of the planned behaviour or not appropriate to fulfil the goals. In case of sequential or parallel processing the order and priorities of the goals/tasks to fulfil has to be taken into account. 

The logic module consists of two sub-modules:

1. The Workload Assessment Module (WAM) will consist of a kind of comparison engine, which continuously compares the actual behaviour with the expected behaviour. Dissimilarity between these two parameters will be quantified and fed to the Adaptive Logic Module (ALM). 

2. The ALM will determine on which level the adaptive automation will intervene, and the output module will implement this in the mock-up avionics software.
Definition and design of output and adaptation module

The output of the ALM has to be translated into the actual HMI status. In other words, the ALM will determine on which level the adaptive automation will intervene, and the output module will implement this in situation-dependent ways in the aircraft avionics. The output module will act as an interface module between conceptual solutions and concrete aircraft avionics. Actual display adaptations will be implemented with the help of a rapid display prototyping tool called NADDES.

The reference module will compare the pre-defined mission goals, associated functions and pilot tasks (MFT) with the actual mission situation. Expected situation-dependent pilot behaviour will be determined. The Situation Assessor & Recogniser (SAR) will use parameters from the input module to determine the actual situation of pilot and mock-up software. Static data can be used to modulate the output of the reference module. This static data could consist of information about pre-set pilot experience or mission characteristics. During the progress of the project, adding of on-line the learning models will be considered. 

4 Plans for performing general software development activities

This section shall be divided into the following paragraphs. Provisions corresponding to non-required activities may be satisfied by the words "Not applicable." If different builds or different software on the project require different planning, these differences shall be noted in the paragraphs. In addition to the content specified below, each paragraph shall identify applicable risks/uncertainties and plans for dealing with them.

4.1 Software development process




The following work packages are applicable to the Software Development Plan:

· WP3 and WP4 (MA Brno)

· WP7 (NLR)

· WP8, WP9, WP10 and WP11 ( DUT)

· WP12 (NLR)

Description of the work packages can be found in the ACE projectplan

4.2 General plans for software development

4.2.1 Software development methods

This paragraph shall describe or reference the software development methods to be used. Included shall be descriptions of the manual and automated tools and procedures to be used in support of these methods. The methods shall cover all contractual clauses concerning this topic. Reference may be made to other paragraphs in this plan if the methods are better described in context with the activities to which they will be applied. 

NLR : software development op ITEMS (Simulation Environment) and interfacing with ITEMS.

MAB : ?

DUT : ?

4.2.2 Standards for software products

This paragraph shall describe or reference the standards to be followed for representing requirements, design, code, test cases, test procedures, and test results. The standards shall cover all contractual clauses concerning this topic. Reference may be made to other paragraphs in this plan if the standards are better described in context with the activities to which they will be applied. Standards for code shall be provided for each programming language to be used. They shall include at a minimum: 

a. Standards for format (such as indentation, spacing, capitalisation, and order of information)

b. Standards for header comments (requiring, for example, name/identifier of the code; version identification; modification history; purpose; requirements and design decisions implemented; notes on the processing (such as algorithms used, assumptions, constraints, limitations, and side effects); and notes on the data (inputs, outputs, variables, data structures, etc.)

c. Standards for other comments (such as required number and content expectations)

d. Naming conventions for variables, parameters, packages, procedures, files, etc.

e. Restrictions, if any, on the use of programming language constructs or features

f. Restrictions, if any, on the complexity of code aggregates 

The requirements, design and testing shall be done according to the MIL-STD-498 for software development.

4.2.3 Reusable software products

4.2.3.1 Incorporating reusable software products

This paragraph shall describe the approach to be followed for identifying, evaluating, and incorporating reusable software products, including the scope of the search for such products and the criteria to be used for their evaluation. It shall cover all contractual clauses concerning this topic. Candidate or selected reusable software products known at the time this plan is prepared or updated shall be identified and described, together with benefits, drawbacks, and restrictions, as applicable, associated with their use.

4.2.3.2 Developing reusable software products

This paragraph shall describe the approach to be followed for identifying, evaluating, and reporting opportunities for developing reusable software products. It shall cover all contractual clauses concerning this topic.

4.2.4 Computer hardware resource utilisation

This paragraph shall describe the approach to be followed for allocating computer hardware resources and monitoring their utilisation. It shall cover all contractual clauses concerning this topic.

4.2.5 Recording rationale

This paragraph shall describe the approach to be followed for recording rationale that will be useful to the support agency for key decisions made on the project. It shall interpret the term "key decisions" for the project and state where the rationale are to be recorded. It shall cover all contractual clauses concerning this topic.

5 Plans for performing detailed software development activities

This section shall be divided into the following paragraphs. Provisions corresponding to non-required activities may be satisfied by the words "Not applicable." If different builds or different software on the project require different planning, these differences shall be noted in the paragraphs. The discussion of each activity shall include the approach (methods/procedures/tools) to be applied to: 1) the analysis or other technical tasks involved, 2) the recording of results, and 3) the preparation of associated deliverables, if applicable. The discussion shall also identify applicable risks/uncertainties and plans for dealing with them. Reference may be made to 4.2.1 if applicable methods are described there.

5.1 Project planning and oversight

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for project planning and oversight. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.1.1 Software development planning (covering updates to this plan)

5.1.2 CSCI test planning

5.1.3 System test planning

5.2 Establishing a software development environment

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for establishing, controlling, and maintaining a software development environment. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.2.1 Software engineering environment

5.2.2 Software test environment

5.2.3 Software development library

5.3 System requirements analysis

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for participating in system requirements analysis. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.3.1 Analysis of user input

5.3.2 Operational concept

5.3.3 System requirements

5.4 System design

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for participating in system design. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.4.1 System-wide design decisions

5.4.2 System architectural design

5.5 Software requirements analysis 

This paragraph shall describe the approach to be followed for software requirements analysis. The approach shall cover all contractual clauses concerning this topic.

5.6 Software design

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for software design. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.6.1 CSCI-wide design decisions

5.6.2 CSCI architectural design

5.6.3 CSCI detailed design

5.7 Software implementation and unit testing

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for software implementation and unit testing. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.7.1 Software implementation

5.7.2 Performing unit testing

5.7.3 Revision and retesting

5.7.4 Analysing and recording unit test results

5.8 Unit integration and testing

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for unit integration and testing. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.8.1 Performing unit integration and testing

5.8.2 Revision and retesting

5.8.3 Analysing and recording unit integration and test results

5.9 CSCI/HWCI integration and testing

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for participating in CSCI/HWCI integration and testing. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.9.1 Performing CSCI/HWCI integration and testing

5.9.2 Revision and retesting

5.9.3 Analysing and recording CSCI/HWCI integration and test results

5.10 Software configuration management

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for software configuration management. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.10.1 Configuration identification

5.10.2 Configuration control

5.11 Other software development activities

This paragraph shall be divided into the following subparagraphs to describe the approach to be followed for other software development activities. The planning in each subparagraph shall cover all contractual clauses regarding the identified topic.

5.11.1 Risk management, including known risks and corresponding strategies

5.11.2 Software management indicators, including indicators to be used

5.11.3 Other activities not covered elsewhere in the plan

6 Schedules and activity network

This section shall present: 

a. Schedule(s) identifying the activities in each build and showing initiation of each activity, availability of draft and final deliverables and other milestones, and completion of each activity 

b. An activity network, depicting sequential relationships and dependencies among activities and identifying those activities that impose the greatest time restrictions on the project

7 Notes

This section shall contain any general information that aids in understanding this document (e.g., background information, glossary, rationale). This section shall include an alphabetical listing of all acronyms, abbreviations, and their meanings as used in this document and a list of any terms and definitions needed to understand this document.

Appendixes

Appendixes may be used to provide information published separately for convenience in document maintenance (e.g., charts, classified data). As applicable, each appendix shall be referenced in the main body of the document where the data would normally have been provided. Appendixes may be bound as separate documents for ease in handling. Appendixes shall be lettered alphabetically (A, B, etc.).
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