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(1) Introduction:

Automation in Decomissioning of Nuclear Gloveboxes which are
constrained spaces require safe manipulation of robots [1].

Glovebox

Cluttered Inside the Glovebox

The robotic manipulator needs to declutter
rerrange > remove the items inside.
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(2) Objective:

Our goal is to achieve non monotonous rearrangement inside a
constrained space like glove box via Task and Motion Planning
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Generate Ground plan into MTgeom
Start
Task plan, and use streams

(3) Methodology:

Constrained Kinematic
Controller

u € argmin||.Jg + 73l + X |3

Subject to

Waq <w

Constraint based Planning
with stream generators

[3, 4]
Problem is defined by tuple
(A, S, I,G)
A, set of I, set of initial
parameterized state(ground
actions, a literals)

S, set of streams, s G, set of goal state

, Q]

is such that each parameterized
action,a € A accepts parameters

0, = (61, ...,0,) which can be discrete
or continuous values and consist of
constraints, preconditions,
effects, and costs.

T =laq,...

Condition:
1.PDDLStream Executability
2.Geometric Feasibility of all Actions
3. Constraint Satisfaction
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( Derive and Update )
Constraint:
» Sequence
e Action
e Collision

No

Example Plan: Placing a green object on the blue grid

— [MOUGFTGe(q07Q1aTl)aPiCk(gTeenagap07Q1)a
MoveHold(green, g, q1,q2,T2), Place(green, g, p1, grid Blue, qz)]
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et “geom as End point
executable plan

methods.

Real-world
objects

Simplified shapes
and top grasps

13 DOF (redundant)
robotic arm

Entry Port for
LongBoyt Insertion
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Experiments:
P .
Insertion : Using LongBoy via TAMP Algorithm for Constrained
Vector field inequalities [2] space
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Planning Time Components vs. Obstacle Count Stream Times vs. Obstacle Count
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(5) Conclusion

TAMP methods are often used for open-tabletop manipulation
e Dont work well in constrained spaces
e Solutions arent real-time
e Cannot perform non monotonous rearrangement.

 Physical dependency isnt considered but only collisions
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