8.4.20. Approach
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Figure 8.30: Approach

Table 8.58: Approach
	Description: This component is to be used to move a specified part close to the target pose. This component performs autonomous movement to a specified pose.
Approach function is essential for typical robot services to move a hand or arm to a target pose. This component allows Service Application to command robots to perform approach without considering the actual arm configuration or degrees of freedom. The target pose shall be specified as a spatial pose based on a coordinate system appropriate to the specified part to be moved. The actual motion trajectory to the target pose, and strategies such as trajectory generation and obstacle avoidance are left to the the component implementation.

	Command Method

	set_parameter
	Specifies parameters for approach.

	argument
	action_target
	UnlimitedNatural
	M
	Part of the robot structure which the action is performed.
Specify the entire robot, hand position, arm posture, etc.

	argument
	target_pose
	Data [RLS]
	M
	Target pose of the action.
It is defined in a coordinate system according to the part of the action.

	Query Method

	get_parameter
	Obtains parameters for approach.

	result
	action_target
	UnlimitedNatural
	M
	Part of the robot structure which the action is performed.
The entire robot, hand position, arm posture, etc. are specified.

	result
	target_pose
	Data [RLS]
	M
	Target pose of the action.
It is defined in a coordinate system according to the part of the action.



8.4.21. Leave
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Figure 8.31: Leave

Table 8.59: Leave
	Description: This component is used to move a specified part away to a pose from the target. This component is used in conjunction with Approach. This component performs autonomous return of  a specified part to a specified pose, such as to its initial pose.
Similar to the approach function, the leave function is essential for typical robot services to move  a hand or arm away to a target pose. This component allows Service Application to command robots to perform leave without considering the actual arm configuration or degrees of freedom. The target pose shall be specified as a spatial pose based on a coordinate system appropriate to the specified part being moved. The actual motion trajectory to the target pose, and strategies such as trajectory generation and obstacle avoidance are left to the the component implementation.

	Command Method

	set_parameter
	Specifies parameters for leave.

	argument
	action_target
	UnlimitedNatural
	M
	The part on which the action is performed.
Specify the entire robot, hand position, arm posture, etc.

	argument
	target_pose
	Data [RLS]
	M
	Target pose of the action.
It is defined in a coordinate system according to the part of the action.

	Query Method

	get_parameter
	Obtains parameters for leave.

	result
	action_target
	UnlimitedNatural
	M
	The part on which the action is performed.
The entire robot, hand position, arm posture, etc. are specified.

	result
	target_pose
	Data [RLS]
	M
	Target pose of the action.
It is defined in a coordinate system according to the part of the action.



8.4.22. Touch
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Figure 8.32: Touch

Table 8.60: Touch
	Description: This component performs make contact with a human using the specified pose or force.
Touch function is essential for robots to perform services that involve human contact. This component is solely responsible for contacting with humans. To move the robot close to the contact point, robot services need to use the approach component in advance.
Ensuring safety in the event of contact depends on the component's implementation.

	Command Method

	set_parameter
	Specifies parameters for touch.

	argument
	distance_threshold
	Real
	C
	Distance threshold to contact location.
Used when contact force threshold is not specified.

	argument
	force_threshold
	Real
	C
	Contact Force Threshold．
Used when distance threshold is not specified.

	get_parameter
	Obtains parameters for touch.

	result
	distance_threshold
	Real
	C
	Distance threshold to contact location.
Setted when force threshold is not specified.

	result
	force_threshold
	Real
	C
	Contact Force Threshold．
Setted when distance threshold is not specified.





8.4.23. Touch Detection
[image: ]
Figure 8.33: Touch Detection

Table 8.61: Touch Detection
	Description: This component is used for detecting number of touch points. This component notifies a list of identifiers of detected contact parts when the number of contact parts changes. The body part is defined according to the service to be performed, such as the right upper arm, the left lower arm, or the hand.
Touch Detection function is essential for typical robotic services that involve contact with some objects. Additionally, for services that do not intend for contact to occur, Touch Detection can also be used to stop the service when contact is detected in order to prevent harm to those around. This component also detects changes in the number of contact points, and can also notify when contact is lost.
The method of contact detection, the detectable parts, etc. are left to the component implementation.

	Command Method

	set_parameter
	Specifies parameters for touch detection.

	argument
	force_threshold
	Real
	M
	The force threshold for determining contact.

	Query Method

	get_parameter
	Obtains parameters for touch detection.

	result
	force_threshold
	Real
	M
	The force threshold for determining contact.

	Event Method

	touch_detected
	Notifies touch detected.

	argument
	timestamp
	DateTime [ISO8601]
	O
	Measurement time.

	argument
	parts_data
	List<UnlimitedNatural>
	M
	A list of identifiers of the parts where contact was detected.





8.4.24. Object Localization
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Figure 8.34: Object Localization

Table 8.62: Object Localization
	Description: This component detects the position of a specific type of object. Specifically, it detects the position of a specified type of object. If the RoIS engine (typically a robot) can handle objects in the real world, then this component can be included. Person and sound localization work passively because they transmit information about an object as an event when a sensor detects it. However, this component actively detects the location of a specified type of object.


	Command Method

	set_parameter
	Specifies parameters for object localization.

	argument
	target_kind
	String
	M
	Specific type of object whose position is to be detected

	argument
	accuracy
	Real
	O
	Accuracy of position localization of the object. Unit:%

	argument
	recognition_time
	UnlimitedNatural
	O
	Minimum time needed to recognize the object. Unit:sec 

	Query Method

	get_parameter
	Obtains parameters for object localization.

	result
	target_kind
	String
	M
	Specific type of object whose position is to be detected

	result
	accuracy
	Real
	O
	Accuracy of position localization of the object. Unit:%

	result
	recognition_time
	UnlimitedNatural
	O
	Minimum time needed to recognize the object. Unit:sec 

	result
	timestamp
	DateTime [ISO8601]
	O
	Time detection is executed 

	result
	object_ref
	List<RoIS_Identifier>
	M
	List of detected object IDs. Reference information related to the ID shall be provided with the each ID.
By referring to the reference for the IDs, the Service Application can understand the relationship between the obtained IDs and the other IDs that are obtained from another component.

	result
	position_data
	List<Data> [RLS]
	M
	List of detected object data. Each data entry at least contains position of the detected object. This may also be accompanied with additional information such as pose of the detected object. It may also contain certainty of the detection act.



8.4.25. Object Grasping
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Figure 8.35: Object Grasping

Table 8.63: Object Grasping
	Description: This component is used to grasp a specified object. It simply performs the grasping motion and does not move the robot to a position where the object can be grasped. It may be included when the RoIS engine (typically a robot) is handling an object in the real world.

	Command Method

	set_parameter
	Specifies parameters for object grasping.

	argument
	object_id
	RoIS_Identifier
	M
	Identifier of the grasping object

	argument
	grasp_force
	Real
	M
	Required force to hold the object. Unit: N 

	Query Method

	get_parameter
	Obtains parameters for object grasping.

	result
	object_id
	RoIS_Identifier
	M
	Identifier of the grasping object

	result
	grasp_force
	Real
	M
	Required force to hold the object. Unit: N 





8.4.26. Object Release
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Figure 8.36: Object Release

Table 8.64: Object Release
	Description: This component is used to grasp a specified object. It simply performs the grasping motion and does not move the robot to a position where the object can be grasped. It may be included when the RoIS engine (typically a robot) is handling an object in the real world.

	Command Method

	set_parameter
	Specifies parameters for object grasping.

	argument
	object_id
	RoIS_Identifier
	M
	Identifier of the grasping object

	argument
	grasp_force
	Real
	M
	Required force to hold the object. Unit: N 

	Query Method

	get_parameter
	Obtains parameters for object grasping.

	result
	object_id
	RoIS_Identifier
	M
	Identifier of the grasping object

	result
	grasp_force
	Real
	M
	Required force to hold the object. Unit: N 





8.4.27. Move Arm
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Figure 8.37: Move Arm

Table 8.65: Move Arm
	Description: This component moves the tip of the arm to the specified target pose. It specifies the destination position and posture data, then moves the tip of the arm to the target posture. This component may be included when the ERI Engine (usually a robot) handles objects in the physical world.
The Move Arm function is essential for moving the end-effector of the arm to the target posture in general robot services. Using this component allows service applications to instruct the arm to move without considering the actual hardware device. Note that the trajectory to the target pose, maximum speed, and other details are left to the component's implementation.

	Command Method

	set_parameter
	Specifies parameters for arm move.

	argument
	target_pose
	Data [RLS]
	M
	Target pose of the arm tip:
Defined as the position and posture within the specified reference coordinate system.

	Query Method

	get_parameter
	Obtains parameters for arm move.

	result
	target_pose
	Data [RLS]
	M
	Target pose of the arm tip:
Defined as the position and posture within the specified reference coordinate system.
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