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ENVIRONMENTAL SETUP

STEP 1 — PICKING AN OBJECT

2 & pick —\‘%“i ‘5 l" ::-i-i' = pick ‘-m\éci é N E‘i' = pick —ﬁ\é‘>z‘” l{
e e e

ARE YOU SURE THAT YOU

— = .l:,_ 9
= . b % WANT T(; (I:E_:_(IEOCIJ\IL’J?TE THAT : l |/
dl . Gl . 1'2 ) ‘

Storyboard




=iV

=\l




@ Experimental Setup |



Experimental Setup |






http://www.youtube.com/watch?v=sN2qUnQiw8s
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General Purpose Concepts Objects Spatial Notions

e User/Operator (instance ORQe Furniture (e.g. table, e Left, right, mid, etc.
subclass of agent?) chair, etc.) e Coordinates (e.g.
e Jser (human) relatedjje Piece (objects to pick, N cartesian)
concepts (e.g. eye, gaze,§ this case, they arefe Position and Orientation

etc.) simple)
e \Warning . Robot parts
e Command/order e | ink and Joint

e Collision e Picking & Grasping e Robotic Arm

* Irajectory * Putting & Dropping e End effector (e.g. gripper)
e RGB Image e Communicating (note that it

* Point Cloud nvolves talking anc

e Environment istening) eCode (maybe not

e Segmentation (for images) : E:gm:gg gﬂieocggi%) necessary)

. - e Algorithm
Devices (Sensors & Actuators) | ® Ferception . I\/Ig od/Funct
. e Looking at (this includes the SHNCRYIFNIGHEN
* Micro (sound sensor) case in which the human isf® ROS and its keywords

e Kinect, gaze trackerf looking atthe object) (node, topic, service, etc)
(multispectral light sensor) eObject detection
e \/otor (motion actuator) (segmenting the image)
e Speaker (sound actuator) e Parameters - Preconditions
- Efects the objects or the robot’s links)

Knowledge




Example of picking an object (written in Common Lisp from CRAM (KnowRob))

(let* ((obj-pose (find-object obj))
(pre-grasp-pos (calculate-pre-grasp obj-pose))
(grasp-vector (cl-transforms:make-3d-vector 0 0 -0.1))
(lift-vector (cl-transforms:make-3d-vector 0 O 0.1)))
(open—-gripper side)
(take-collision-map)
(with-failure-handling
((no-ik-solution (e)
(move-to-different-place)
(retry))
(link-in-collision (e)
(setf pre-grasp-pos (new-pre-grasp))
(retry))
(trajectory-controller-failed (e)
(retry)))
(move-arm-to-point side pre-grasp-pos)))

c)

Knowledge — Inspiration
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Paulo: Question on the usage of ROS action server (from actionlib)
Alberto: No.

Alaa: Did you take ‘the temporal notion between actions’ into account”? VWhat
about using the properties of the objects (e.g. rigid pieces, rigid robot’s links,
etc.)

Alberto: We did not consider the time, users were supposed to not
give new commands until the action was finished. That is a good

idea, we should also include the concept of ‘property’ (see, now is
added).

Veera: VWhich is the bottle neck”? That should take into account in order to see
how the future reasoning process would affect.

Alberto: Probably the perception of the pieces. But we did not
measured.

Q&A Time
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Quick overview — Scenario
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@ Quick overview — What to pick”?
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@ Quick overview — Where to drop?



