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1 Introduction
According to the proposal "The Human Factor Common Meta-Model (HF-CMM) will be defined and implemented as an extension of the CESAR CMM with new concepts for AdCoS processes, techniques and tools." 
So far in the previous deliverable of WP1 the development workflows have been defined, so that common concepts can be identified for a meta-model. 
As a starting point section 1.1.1 explains why meta-models are useful and how they can help to set a common basis for data exchange and tool interoperability. Afterwards the meta-models concepts that are under current discussion in HoliDes are presented. The overall meta-model will develop over the next few deliverables and the current state can only be considered as intermediate. The next steps are presented in the following section.
2 Common Meta-Model definition 

“If tools want to communicate, they need to understand the data they exchange. […] The RTP provides an interoperability platform which enables communication between tools. The [Common Meta Model] enables common understanding of exchanged data among tools. “  
CESAR Deliverable D_SP1_R3.2_A_M2
This aspect is visualized exemplarily in Fig. 1, showing an example for work to be done to achieve the HF Common Meta Model (HF-CMM) specification: During the development process of an AdCoS, different Tools and Techniques can be applied. These tools and techniques have different underlying models. To allow data exchange between different tools, these aspects need to be synchronized. Therefore equal concepts – which have the same semantic in different models but using a different wording – have to be identified and a common element in the HF Common Meta Model has to be created. 
As presented in deliverable D1.3 the HF-CMM needs to only be a minimum set of data that is exchanged between each stage. There will inevitably be huge amounts of data types that are used at each stage which will only be interesting to the tool or specialist concerned at that particular stage. The Common Meta Model will always comprise concepts that are exchanged between tools during the design process. There is no point in spending work effort to define information types that are simply not interesting to other tool in the tool chain.
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Figure 1 - Example for work to achieve HF Common Meta Model – synchronizing in- and output of different tools and techniques in development processes for AdCoS.
So far in the deliverable 1.4 the development workflows have been defined, so that common concepts can be identified for a meta-model.
As next steps the data that can be exchanged via tools in a tool chain has been identified and formalized as part of the HF Common Meta Model in deliverable 1.5. 
3 Common Meta-Model – Initial version (May 2015)
The initial version of the common meta-model has been delivered in presented in deliverable 1.5. It is presented in Figure 2 and shows the initial version of common concepts which have been identified:

The common concepts which could be identified and which are exchanged by tools are Simulations – which can have a name, a description and a domain, the HMI – which has a name and a url (where a picture or similar can be found), Scenarios – which are used in simulations and Sensor Data. Sensor Data has as attributes a name, a description and a url (where concrete values can be found). Furthermore it can be specified if sensor data is real time and/or simulated or real. The sensor data can be further subdivided into environmental data e.g. other cars in a traffic simulation, system data e.g. data concerning the steering wheel or acceleration in a traffic simulation and human data. Human data can for instance be data about the physiology, about the perception (having then a perceived element as attribute), about sensorimotor actions (having then an action (e.g. push), a resource (e.g. left hand), a string defining the object on which the action is performed and a value (e.g. if something is adjusted to a specific value)). Moreover human sensor data can also be speech with the attributes text and target. 

All sensor data have a sensor source. This source defines the data format for the sensor data and can be an eye tracking device, a camera, a physiological measuring device or an in system sensor.
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Figure 2 – Initial version of the HF-CMM as Ecore Model (also in separate file HFCMMv1.svg)
4 Common Meta-Model – Second version (October 2015)

To further specify the CMM, the common modelling framework provided by WP2 has been included into the HF-CMM. Thereby the task model, the resource model, the communication model, the cooperation model, the human operator model, the HMI interaction model and the training model have become part of the HF-CMM presented in Figure 3. 
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Figure 3 – Second version of the HF-CMM as Ecore Model (see in separate file HFCMMv2.svg for high resolution version)

Element description

In the following table the elements of the HF-CMM shown in Figure 3, their attributes and origin are described.

	Element
	Description
	Origin

	Simulation
	A Simulation can have a name, a description and a domain as attributes. Name and description are strings while the domain can be set either to crossDomain, aeronautics, automotive, healthcare or controlRooms.
	HF-CMM v1

Identified for data exchange between e.g. ProSIVIC and RT-MAPS; CASCaS and BAD MoB.

	Sensor Data
	SensorData can be collected during a simulation. Via attributes it is possible to declare if the data is simulated, if it is realTime and what measuring Conditions have been used. Furthermore a name and a description can be used to describe the sensor data. Moreover the data has a storage location (url).

As sensor data is abstract it can be either EnvironmentalData (e.g. other cars), SystemData (e.g. acceleration, steering wheel) or Human Data. Human Data can be either PhysiologyData (e.g. heart rate), PerceptionData, SensorimotorData or SpeechData. 
	HF-CMM v1

Identified for data exchange between e.g. ProSIVIC and RT-MAPS

	SensorSource
	For measuring the sensor data a Sensors
Source is needed. This sensor source can be defined via the dataFormat and the name. As the sensor data it is an abstract class. Thus a sensor source can be either EyeTracking, a Camera, a PhysiologicalMeasuringDevice, an InSystemSensor (e.g. for for vehicle CAN data as wheel speed) or a Microphone. 
	HF-CMM v1
Identified for data exchange between e.g. ProSIVIC and RT-MAPS

	Subject
	For collecting sensor data, Subjects can be used. Therefore it can be set as attribute if subjects have been used for measuring data and the subject information as string.
	Needed by WP7 (Zdenek)

	Prediction
	The simulation can deliver a Prediction. Furthermore the prediction has an HFIssue (see also HF Ontology) which can be either Workload, Fatigue, Safety, Intention, Distraction, Attention or Situational Awareness.
	HF-CMM v1
Identified for data exchange of e.g. Driver intention recognition or Bad MoB to HF Filer.

	Human Operator Model
	For getting a certain prediction a human operator model can be used and such models can be exchanged. As attributes the HumanOperatorModel has executable (e.g. in realTime or fasterThanRealTime); an application domain, a prediction type (qualitative or quantitative) and the definition what is predicted (e.g taskExecutionTimes or workload).
The HumanOperatorModel can be further subdivided into BlackBoxModel, GrayBoxModel or WhiteBoxModel.
	Common Human Operator Model WP2

	HMI
	An HMI can be used for instance in a simulation or in an HF experiment. It can have a name and a url (storage location of the HMI as e.g. picture or html etc.). The HMI is a Software Artefact.
	HF-CMM v1

Identified for data exchange between e.g. DJNN and HEE

	EvaluationReport
	For each HMI an EvaluationReport can be generated in an experiment with a certain HMI. The EvaluationReport consists of an arbitrary number of Evaluations. A Human Factor Evaluation can have an evaluationType (e.g. questionnaire) and an evaluationResult.
	Identified for data exchange of Tools with HF Filer 

	Scenario
	A Scenario can be used in a simulation and can have a name and a description.
	HF-CMM v1
Identified for data exchange e.g. between ProSIVIC and RT-MAPS

	Task Model
	A Task Model has an arbitrary number of agents (specified by a name and a role) and an arbitrary number of tasks. 

A Task has an id, a name, a description, a context of use and an execution type. The execution type of the task can be either iterative, optional or mandatory. 

Between tasks there can be Relations which have a certain type (e.g. parallelism or choice).

A certain type of task is a SystemTask. 
A task can be used to achieve a certain Goal.
	Common Task Model WP2

Identified also for data exchange between e.g. MagicPED and HEE

	Rule
	Tasks can be further specified by Rules. A rule has an id and a description. Furthermore it has a right hand side (Rhs) describing the action to be made when a certain Condition (Lhs, left hand side of rule) becomes true. As actions for Rhs, the following classes are possible: LookAt, Memorize, Motor, Speak.
	Common Task Model WP2


Not yet included in version 2 of the HF-CMM are the Common Cooperation Model and the Common HMI Interaction Model. As future steps it should be analysed if Cooperations or HMI Interaction Data is exchanged between tools. If it is the case, these concepts will be integrated into the third version of the HF-CMM. If it is not, they will not become part of the HF-CMM as it only covers a minimum and concentrates on the data that is really exchanged between tools.

5 Common Meta-Model – Integration

According to the proposal "The Human Factor Common Meta-Model (HF-CMM) will be defined and implemented as an extension of the CESAR CMM with new concepts for AdCoS processes, techniques and tools." The integration into the CESAR/CRYSTAL MM is covered in an upcoming project called CPSETIS (www.cp-setis.eu) and thus can be neglected in HoliDes.
� Copy types: E=Email, C=Controlled copy (paper), D=electronic copy on Disk or other medium, T=Team site (Sharepoint)
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