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1 [bookmark: _heading=h.gjdgxs]
Introduction
This contribution proposes the revised root class example and data format for individual actuator commands. During the 9th meeting, we discussed the structure of the root class and decided that it is necessary to revise it. The general, syntax and semantics of the root class are not changed, but the example is changed in this contribution. So, we propose the updated version of the data format for individual actuator commands according to our consensus.
2 Data formats for interfacing actuator command
1.1 [bookmark: _Toc64531820]Root schema structure
1.1.1 General
This clause defines the root schema structure for interfacing actuator command. This root schema structure specifies tools for describing actions that each individual actuator is supposed to take.
1.1.2 Syntax
	{
  "$schema": "http://json-schema.org/draft-07/schema#",
  "title": "command data",
  "description": "Schema for command data",
  "type": "object",
  "properties": {
    "timeStamp": {
      "type": "string",
      "format": "date-time"
    },
    "commandInfoBaseAttributes": {
      "$ref": "#/definitions/commandInfoBaseAttributes"
    }, 
// This is where the properties of each type of co data are declared by reference. 
// For Example,
//     "lightCommandData": {
//      "$ref": "#/definitions/lightCommandData"
//     },
//     "flashCommandData": {
//      "$ref": "#/definitions/flashCommandData"
//     },
//     …
},
"additionalProperties": false,
"minProperties": 1,
"maxProperties": 2,
"definitions": {
"commandInfoBaseAttributes": {
      "additionalProperties": false,
      "type": "object",
      "properties": {
        "id": {
          "type": "string"
        },
        "actuatorIdRef": {
          "type": "string"
        },
        "activate": {
          "type": "boolean"
        }
      }
    },
// This is where the properties of each type of command data are defined. 
// For Example,
//     "lightCommandData": {
//      …
//     },
//     "flashCommandData": {
//      …
//     },
//     …
}
}


1.1.3 Semantics
The semantics of the root element. 
	Name
	Definition

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	timeStamp
	Provides information about the time the actuator data command.

	id
	Uniquely identifies individual command data.

	actuatorIdRef
	Provides a link to the actuator that generated the data contained in this particular instance.

	activate
	Provide to command to turn on and off the device or actuator. A value of "true" means the actuator is commanded to activate, and "false" means the actuator is commanded to deactivate. In binary representation, a value of "1" means the actuator is commanded to activate, and "0" means the actuator is commanded to deactivate.



1.1.4 Examples
In this example, a light actuator commands the intensity of 100 lux with the color “blue” with the timestamp that means the time when the actuator data command is made. This light actuator is active. The command ID of this example is “C00000001” and the actuatorIDRef is “DC-01”.
	{
 "timeStamp": "2018-11-13T20:20:39+00:00",
"lightCommandData": {
"commandInfoBaseAttributes": {
     "id": "C00000001",
     "actuatorIdRef": "DC-01",
     "activate": true
 },
   "color": "blue",
   "intensity": 100
 }
}



1.2 [bookmark: _Toc85710249]Data Formats for Individual Actuators
1.2.1 Light actuator
1.2.1.1 General
This sub-clause specifies the actuator command type which can generate a light effect.
1.2.1.2 Syntax
	"lightCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "color": {
        "$ref": "#/definitions/colorType"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false
  },



1.2.1.3 Semantics
The semantics of the lightCommandData:
	Name
	Definition

	lightCommandData
	Provide a structure for describing a command for a light actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	color
	Describes the color that the light actuator can provide either as a reference to a term that shall be using the colorType.

	intensity
	Describes the intensity value that a light actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.2.1.4 Examples
In this example, a light actuator commands the intensity of 120 lux with the color “blue” 
	[bookmark: _heading=h.30j0zll]{
  "lightCommandData": {
    "commandInfoBaseAttributes": {},
    "color": "blue",
    "intensity": {
      "unit": "lux",
      "value": 120
    }
  }
}



1.2.2 Flash actuator
1.2.2.1 General
This sub-clause specifies an actuator command type which can generate a flash effect.
1.2.2.2 Syntax
	"flashCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "color": {
        "$ref": "#/definitions/colorType"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      },
      "frequency": {
        "$ref": "#/definitions/genericCommandType/genericFrequencyType"
      }
    },
    "additionalProperties": false
  },



1.2.2.3 Semantics
Semantics of the flashCommandData:
	Name
	Definition

	flashCommandData
	Provide a structure for describing a command for a flash actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	color
	Describes the color that the flash actuator can provide either as a reference to a term that shall be using the colorType.

	intensity
	Describes the intensity value that a flash actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 

	frequency
	Describes the frequency value that a flash actuator can generate. The frequency value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericFrequencyType. If the frequency unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.2.2.4 Example
[bookmark: _heading=h.1fob9te]This example shows the description of the actuator command of flash effect with the following semantics. This flash actuator is commanded to perform the light intensity is 80 lux and frequency is 120 hz.
	{
  "flashCommandData": {
    "commandInfoBaseAttributes": {},
    "color": "blue",
    "intensity": {
      "unit": "lux",
      "value": 80
    },
    "frequency": {
      "unit": "hz",
      "value": 120
    }
  }
}



1.2.3 Scent actuator
1.2.3.1 General
This sub-clause specifies an actuator command type which can generate a scent effect.
1.2.3.2 Syntax
	"scentCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "scent": {
        "$ref": "#/definitions/scentType"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false,
    "required": [
      "scent"
    ]
  },



1.2.3.3 Semantics
Semantics of the scentCommandData:
	Name
	Definition

	scentCommandData
	Provide a structure for describing a command for a scent actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	scent
	Describes the scent that specific scent actuator can generate. The scent unit of the command value describes as a reference to a term that shall be using the scentType.

	intensity
	Describes the intensity value that a scent actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.2.3.4 Examples
This example shows the description of an actuator command of scent effect with the following semantics. This scent actuator is commanded to perform the intensity 5% of the maximum intensity with the scent “rose”.
	[bookmark: _Hlk74249957]{
  "scentCommandData": {
    "commandInfoBaseAttributes": {},
    "scent": "rose",
    "intensity": {
      "unit": "percentage",
      "value": 5
    }
  }
}



1.2.4 Heating actuator
1.2.4.1 General
This sub-clause specifies the actuator command type which can generate a heating effect.
1.2.4.2 Syntax
	"heatingCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false
  },



1.2.4.3 Semantics
Semantics of the heatingCommandData:
	Name
	Definition

	heatingCommandData
	Provide a structure for describing a command for a heating actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	intensity
	Describes the intensity value that a heating actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 


1.2.4.4 Examples
This example shows the description of an actuator command of heating effect with the following semantics. This heating actuator is commanded to perform the intensity of 42 celsius of the maximum intensity.
	{
  "heatingCommandData": {
    "commandInfoBaseAttributes": {},
    "intensity": {
      "unit": "celsius",
      "value": 42
    }
  }
}



1.2.5 Cooling actuator
1.2.5.1 General
This sub-clause specifies the actuator command type which can generate a cooling effect.
1.2.5.2 Syntax
	"coolingCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false
  },



1.2.5.3 Semantics
Semantics of the coolingCommandData:
	Name
	Definition

	coolingCommandData
	Provide a structure for describing a command for a cooling actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	intensity
	Describes the intensity value that a cooling actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.2.5.4 Example
[bookmark: _Hlk74259905]This example shows the description of an actuator command of cooling effect with the following semantics. This cooling actuator is commanded to perform the intensity of -2 celsius.
	{
  "coolingCommandData": {
    "commandInfoBaseAttributes": {},
    "intensity": {
      "unit": "celsius",
      "value": -2
    }
  }
}



1.2.6 Vibration actuator
1.2.6.1 General
This sub-clause specifies the actuator command type which can generate a vibration effect.
1.2.6.2 Syntax
	"vibrationCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      },
      "frequency": {
        "$ref": "#/definitions/genericCommandType/genericFrequencyType"
      }
    },
    "additionalProperties": false,
    "anyOf": [
      {
        "required": [
          "intensity"
        ]
      },
      {
        "required": [
          "frequency"
        ]
      }
    ]
  },



1.2.6.3 Semantics
Semantics of the vibrationCommandData:
	Name
	Definition

	vibrationCommandData
	Provide a structure for describing a command for a vibration actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	intensity
	Describes the intensity value that a vibration actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 

	frequency
	Describes the frequency value that a vibration actuator can generate. The frequency value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the frequency unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 


1.2.6.4 Example
This example shows the description of an actuator command of vibration effect with the following semantics. This vibration actuator is commanded to perform that the intensity is 40% of the maximum intensity and the frequency is 20% of the maximum frequency.
	{
  "vibrationCommandData": {
    "commandInfoBaseAttributes": {},
    "intensity": {
      "unit": "percentage",
      "value": 40
    },
    "frequency": {
      "unit": "percentage",
      "value": 20
    }
  }
}



1.2.7 Sprayer actuator
1.2.7.1 General
This sub-clause specifies an actuator command type which can generate a spraying effect.
1.2.7.2 Syntax
	"sprayerCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "sprayingType": {
        "$ref": "#/definitions/sprayingType"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false,
    "required": [
      "sprayingType"
    ]
  },



1.2.7.3 Semantics
Semantics of the sprayerCommandData:
	Name
	Definition

	sprayerCommandData
	Provide a structure for describing a command for a sprayer actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	sprayingType
	Describes the type of the sprayed material that shall be using the sprayingType.

	intensity
	Describes the intensity value that a vibration actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.2.7.4 Examples
This example shows the description of an actuator command of the sprayer effect with the following semantics. This sprayer actuator is commanded to perform the material to be sprayed pure water, and the intensity shall be 45% of the maximum intensity.
	{
  "sprayerCommandData": {
    "commandInfoBaseAttributes": {},
    "sprayingType": "water",
    "intensity": {
      "unit": "percentage",
      "value": 45
    }
  }
}



1.2.8 Fog actuator
1.2.8.1 General
This sub-clause specifies an actuator command type which can generate a fog effect.
1.2.8.2 Syntax
	"fogCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false
  },



1.2.1 Semantics
[bookmark: _Hlk74322336]Semantics of the fogCommandData:
	Name
	Definition

	fogCommandData
	Provide a structure for describing a command for a fog actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	intensity
	Describes the intensity value that a vibration actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.1.4 Example
This example shows the description of an actuator command of fog effect with the following semantics. This fog actuator is commanded to perform the intensity 50% of the maximum intensity.
	{
  "fogCommandData": {
    "commandInfoBaseAttributes": {},
    "intensity": {
      "unit": "percentage",
      "value": 50
    }
  }
}



1.2.9 Wind actuator
1.2.9.1 General
This sub-clause specifies an actuator command type which can generate a wind effect.
1.2.9.2 Syntax
	"windCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "intensity": {
        "$ref": "#/definitions/genericCommandType/genericIntensityType"
      }
    },
    "additionalProperties": false
  },



1.2.9.3 Semantics
Semantics of the windCommandData:
	Name
	Definition

	windCommandData
	Provide a structure for describing a command for a wind actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual device (actuator) is supposed to take.

	intensity
	Describes the intensity value that a vibration actuator can generate. The intensity value shall be set as either the percentage value with respect to the maximum value or the specific actuator value that the actuator can produce using genericIntensityType. If the intensity unit is "percentage", it is set to a percentage value and it is set to; otherwise, it is set to an absolute value. 



1.2.9.4 Example
This example shows the description of an actuator command of wind effect with the following semantics. This wind actuator is commanded to perform the intensity 60% of the maximum intensity.
	{
  "windCommandData": {
    "commandInfoBaseAttributes": {},
    "intensity": {
      "unit": "percentage",
      "value": 60
    }
  }
}



1.2.10 Bubble actuator
1.2.10.1 General
This sub-clause specifies the actuator command type which can generate a bubble effect.
1.2.10.2 Syntax
	"bubbleCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      }
    },
    "additionalProperties": false
  },



1.2.10.3 Semantics
Semantics of the bubbleCommandData:
	Name
	Definition

	bubbleCommandData
	Tool for describing a bubble actuator command.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.



1.2.10.4 Example
This example shows the description of an actuator command of bubble effect with the following semantics. This bubble actuator is commanded to turn on to activate this actuator.
	{
  "bubbleCommandData": {
    "commandInfoBaseAttributes": {}
  }
}



1.2.11 Step motor actuator
1.2.11.1 General
This sub-clause specifies the actuator command type which can control a step motor.
1.2.11.2 Syntax
	"stepMotorCommandData": {
    "type": "object",
    "properties": {
      "commandInfoBaseAttributes": {
        "$ref": "#/definitions/commandInfoBaseAttributes"
      },
      "speed": {
        "type": "integer",
        "minimum": 0
      },
      "steps": {
        "type": "integer",
        "minimum": 0
      },
      "orientation": {
        "type": "integer",
        "enum": [
          1,
          -1
        ]
      }
    },
    "additionalProperties": false
  },



1.2.11.3 Semantics
Semantics of the bubbleCommandData:
	Name
	Definition

	stepMotorCommandData
	Provide a structure for describing a command for a step motor actuator.

	commandInfoBaseAttributes
	Describes a group of attributes for the command data that each individual actuator is supposed to take.

	speed
	Describes the speed that the step motor actuator shall rotate in RPM (Rotations Per Minute) unit that the specific actuator can generate.

	steps
	Describes the number of steps that the step motor actuator shall rotate through a given angle.
e.g., when the fixed step angle of the step motor is 5.625 degrees and the fixed speed variation ratio is 0.015625(1/64), the number of steps for one revolution is .

For example, when the fixed step angle of the step motor is 5.625 degrees and the fixed speed variation ratio is 0.015625(1/64), setting steps to 2,048 means the stepper motor is commanded to perform the half revolution rotation.

	orientation
	Describes the orientation that the step motor actuator shall indicate the direction of rotation. If the orientation is 1, it means that the stepper motor rotates counterclockwise, and -1 means that it rotates clockwise.

	orientation
	Describes the orientation that the step motor actuator shall indicate the direction of rotation. If the orientation is 1, it means that the stepper motor rotates counterclockwise, and -1 means that it rotates clockwise.



1.2.11.4 Example
This example shows the description of the actuator command of step motor with the following semantics. This step motor actuator is commanded to perform the 32 steps to rotate clockwise with the speed of 10 rpm.
	{
  "stepMotorCommandData": {
    "commandInfoBaseAttributes": {},
    "speed": 10,
    "steps": 32,
    "orientation": -1
  }
}
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