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log(time in secs)

Performance of Graphplan and Blackbox (satz)
in the 6-block Shuffle Problem in Blocks World
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Performance of Graphplan in Shuffle Problem

with varying number of blocks and robots
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Level 1

Level 2

Level 3

Level K-1
Level K

Plan with 1 resource

Plan with 2 resource

Maximally serial plan

Plan with R-1 resource
Plan with R resource

Plan with N >= R resource

Maximally parallel plan









Planning Problem

(Re-) Plan

PLANNER SCHEDULER

(Re-) Schedule

Executable Plan







Level Actions by level # Robots
1 Unstack_R_blkF_blk 1
2 Unstack_R_bIKE_blk 2
3 Unstack_R_blkD_blkC 3
4 Unstack_R_bIkC_blkB 4
5 Putdown_R_blkC
5 Unstack_R_blkB_bl 5
6 Stack_R_bIkF_bIkC 5
6 Pickup_R_blkA
7 Stack_R_blkB_bIkF 4
8 Stack_R_bIkE_blkB 3
9 Stack_R_bIkA_blkE 2
10 Stack_R_bIkD_blkA 1

Viewing actions as tasks of unit time
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Classes of Resource Allocation Scheduling

INH-UNSOLV[5..10] INFRES FINRES

EASY
[3..4] FIX —

[2] SAMELEN ~ —
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HARD






Viewing actions as tasks of unit time (5 or more robots)
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Viewing actions as tasks of unit time (3-4 robots)

UNFREE
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" UNFREE

FREE -

Viewing actions as tasks of unit time (2 robots)
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Vanables: G1...G3, PL.. B8

Domains: G1: {41,482, 1} G2 {41, 1},
Pl:{fd 1} P2 {A10,411, 1}

Mutex Constraints:
—(G1=41 nG2=43)
~(P1=fd » FI=A8) ...
— (Pr=A10 » FE=411)

Activity Constraints:
Gl=4A1 = Pl=l n Pa=l
Gl1=A2 = Fi=l n Fi=l .
P=2A%8 = Fe=l

Imtial State: Gl=l n G2 =l n G5 =L

Level 1 Level 2 Level 3













Level Abstract Plan Level Scheduled Plan with Free/Unfree(Reall

1 PICK_GRIPPER_ball3_roomA 1 PICK_GRIPPER_ball3_roomA (left)

1 PICK_GRIPPER_ball1_room. L PICK_GRIPPER_balll_roomA (right)

1 PICK_GRIPPER_ball4_roomA D PICK_GRIPPER_ball3_roomA (free)

1 PICK_GRIPPER_ball2_roomA 2 PICK_GRIPPER_balll_roomA (free)

2 MOVE_roomA_roomB B PICK_GRIPPER_ball4_roomA (left)

3 DROP_GRIPPER_ball4_roomB 3 PICK_GRIPPER_ball2_roomA (right)

3 DROP_GRIPPER_ball2_roomB 4 MOVE_roomA_roomB

3 DROP_GRIPPER_ball3_roomB 5 DROP_GRIPPER_ball4_roomB (left)

3 DROP_GRIPPER_balll_roomB 5 DROP_GRIPPER_ball2_roomA (right)
DROP_GRIPPER_ball3_roomB (unfree)
DROP_GRIPPER_balll_roomB (unfree)
DROP_GRIPPER_ball3_roomB (left)
DROP_GRIPPER_balll_roomB (right)

c) Actions




Level

Domain translated plan

Level Post-processed (minimal) plan

PICK_GRIPPER_ball3_roomA (leff)

PICK_GRIPPER_ball1_roomA (right)
DROP_GRIPPER_ball3_roomA (Ieft)

DROP_GRIPPER_balll_roomA (right)
PICK_GRIPPER_ball4_roomA (leff)

PICK_GRIPPER_ball2_roomA (right)

MOVE_roomA_roomB

DROP_GRIPPER_ball4_roomB (lgft

DROP_GRIPPER_ball2_roomB (right) 3

MOVE_roomB_roomA

PICK_GRIPPER_ball3_roomA (left)
PICK_GRIPPER_balll_roomA (right)

MOVE_roomA_roomB

DROP_GRIPPER_ball3_roomB (left) 7

DROP_GRIPPER_balll_roomB  (rjght)7

PICK_GRIPPER_ball4_roomA (left)
PICK_GRIPPER_ball2_roomA (right)

MOVE_roomA_roomB
DROP_GRIPPER_ball4_roomB (left)
DROP_GRIPPER_ball2_roomB (right)

MOVE_roomB_roomA
PICK_GRIPPER_ball3_roomA (left)
PICK_GRIPPER_balll_roomA (right)
MOVE_roomA_roomB
DROP_GRIPPER_ball3_roomB (left)

DROP_GRIPPER_ballL_roomB (right)
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Performance of Graphplan v/s Planning+Scheduling

in the Shuffle problem with varying number of blocks and robots
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Performance of Graphplan v/s Planning+Scheduling

in 8-Block Inversion Problem in Blocks World
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Performance of Graphplan v/s Planning+Scheduling

in the 10-blocks huge fact and 9-block bw-large-a problems
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Performance of Graphplan v/s Planning+Scheduling
in the Shuffle Problems in Blocks World
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Performance of Graphplan v/s Planning+Scheduling

in the 10-block huge fact and 9-block bw-large-a problems
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