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Hardware accegs

4[4% My Personal Robot (R)[1,1] (1,%) |
4 ' Algorithms (R)[1,1] (1,1)

4 ' Path Planning (R)[1,1] (1,1)
O Path Planner A (0)[1,1]
O Path Planner B (0)[1,1]
O Path Planner N (0)[1,1]

4 ' Grasp Planning (R)[1,1] (1,1)
O Grasp Planner A (O)[1,1]
O Grasp Planner B (0)[1,1]
O Grasp Planner N (0)[1,1]

4 P Hardware (R)[1,1] (L1)

4 ¢ Gripper (0)[1,1] (L1)
O Gripper A (0)[1,1]
O Gripper B (0)[1,1]
O Gripper N (O)[1,1]

4 ¢ Sensors (0)[1,1] (L,1)
O Camera (0)[1,1]
O Stereo Camera (0)[1,1]

4 ¢ Tools (0)[1,1] (L1)
O Drill (O)[1,1]

4% My Personal Robot |

4 @ Algorithms[1,1] (1,1)
4 @P Path Planning[1,1] (1,1)
O Path Planner A[1,1]
© Path Planner B[1,1]
© Path Planner N[1,1]
4 @P Grasp Planning[1,1] (1,1)
© Grasp Planner A[1,1]
© Grasp Planner B[1,1]
© Grasp Planner N[1,1]
4 @P Hardware[1,1] (1,1)
4 ¢ Gripper[1,1] (1,1)
© Gripper A[1,1]
© GripperB[1,1]
O Gripper N[1,1]
4 ¢ Sensors[1,1] (1,1)
O Camera[1,1]
© Stereo Camera[l1,1]
4 ¢ Tools[1,1] (1,1)
O Drill[1,1]
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Conceptual Overview

&l R°b°DSLP” & [EFconiiglent - F2D Mapping Models SDIRL Documents Multi-variant
is's RoboDSL R)11] {1,%): Domain Models
« @ Environment (R){1,1] (1,1)

O Simulator (0)[1,1] Xtext
Xtext Grammar
O RezlRobot (0)[1,1] . Consistency > Xtext Grammar
+ @ Hardware (R)[1.1] (1.1) Mapping Model Rules
O LWR(0)[1,1]
O KR162 (0)[1,1]
O Rx130 (O)I11] Xtend Xtend d
Xten
' 200r S Specification Consistency L e
a O Custom (0)[1,1] . Specifications
3 joints Mapping Model Rules
2 kinematicsFile
3 linkGeometryFolder .
a @P Grippers (R)[1,1] (1.1) Acceleo 5
O Robotig (0)(1,1] Acceleo | o — Acceleo Code g
O Schunk (O)[L1] Mapping Model —— > Generation 3
O 2DOFManipulater (O)[1,1] Templates [«)
o @ Planners (R)[1,1] (1,1) A
4 @P Path Planner (R)[1,1] (1.1) ©
3 planningTimeoutMsec 'E
O B8-Method (0)[{1,1] ]
O RRT (O)[11] 1
C++ C++ o
4 ' Grasp Planner (R)[1,1] (1,1) M — c - > o
= plannunngmeoutMsec applng . oae onsis enCy Bt C++ Framework E N
O Simple (O)[1,1] (Work in Rules (Work ‘s T
O Dextrous (0)[1,1] Progress) in Progress) ] g
4 @P Placement Planner (R)[1,1] (1,1) )
O Simple (0)[1,1] T s O
O Advanced (O)(1,1] | =5
o @P Interpolators (R)[1,1] (1,1) V2T | _G:’ %
O Refleces (0){11] Trans i + o
O Schwim (O)[1.1] ransformation | = O
l &8
FEATURE MODELING MAPFING CONSISTENCY DOMAIN I{AODELI NG » 'a-;
-_— — — —¥— — — ——C(Customized cmake makefiles—} — — — ‘5 .a
a O
=sezemensens (WOFK iN PrOg R sg)meremenememnronesenensnesel 5 ow
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Example

e Hardware Configuration
— Small industrial robot
— Multi degree of freedom gripper
— Depth camera

e Environment

— Two sensing volumes
e Robot's workspace
e Robot itself
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Example

e Task:

— Pick all objects detected inside the first sensing volume and place them
on the tray located in the second one

e Challenging Problems:

=

— Objects must be reconstructed using the physical depth sensor §
— Plan a feasible task-constrained grasp for every reconstructed object %
and the corresponding placement pose E,

— Plan a collision-free path in-between the grasp and the placement pose é%
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Example

program LWRSim

W N

declare RED = color (255,2,8)

4
5- declare environment = object {[]

13

14~ declare tablet = object {[]

23

24~ declare RlHome = joints {[]

27

28- declare Robotl = robot {[]

34~ declare EnsensOffsetObj = sensor {[]

44

45

46~ declare EnsensOffsetPlace = sensor {[]
56

57

58 EnsensOffsetObj.perceive()

59

6@ var objs = EnsensOffsetObj.reconstruct()

()
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52~ foreach (o in objs) {
63 EnsensOffsetPlace.perceive()
64 Robotl.pnp(o, tablet)
65 EnsensOffsetPlace.clear()
66 }
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FnsensOffsetObj.clear()
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