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Planning as an Iterative Process [3]
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Platform - Key Features

The Web-based platform supports/provides:

Iterative Planning with plan properties representing goals and
preferences

Changing Preferences reflected by enforcing plan properties
across planning iterations

Explanations: ask contrastive questions about the iteratively
refined plans

New Issues: adding new plan properties to hone in on new
issues that become apparent during the iterative planning
process

Layer Person: simplified version with fixed set of plan
properties, enriched visualization of the planning task

User Study: for developers and test persons

Framework [1, 2]

Oversubscription Planning (OSP) Task

V : variables
A: actions
c : A 7→ R+

0 : cost
I: initial state

Ghard: hard goals
Gsoft: soft goals
b ∈ R+

0 : cost bound

Plan: π = 〈a1, · · · , an〉 applicable in I and
∑n
i=1 c(ai) ≤ b

Plan Property

Propositional formula p over atoms g ∈ Gsoft

In general: function p: Π 7→ {true, false}
Language: LTLf over facts and actions

Π-Entailment

OSP task τ = (V,A, c, I, Ghard, Gsoft, b), Π its set of plans π.

MΠ(p) := {π | π ∈ Π, π |= p}
p Π-entails q, written Π |= p⇒ q: ifMΠ(p) ⊆MΠ(q)

Platform - Input

Domain/Problem: PDDL files

Plan Properties:

definition: domain dependent templates or LTL formula
features: utility, global hard goal, natural language
representation

plan property template

Platform - Iterative Planning Interface

1) Animation 2) Goals 3) Explanation 4) Next Plan
1) graphical
representation
of the planning
task for layer
person

2) hard goals and
the additionally
satisfied soft goals
of the selected plan

3) questions and
answers for
the current plan

4) interface for
selecting the hard
goals for the
next iteration

Platform - Questions and Answers

solvable hard goals unsolvable hard goals

Question: selection of not
satisfied soft goals PQ

Answer: plan properties
you have to give up, when enforcing PQ

Answer: smallest subsets of
hard goals causing
unsolvability

User Study - Evaluation

0 1 2 3 4 5 6 7 8 9
0

2

4

6

8

iteration

ut
ili

ty

GQ-

EE EEE E E EEE EEE E E

0 1 2 3 4 5 6 7 8 9
0

2

4

6

8

ut
ili

ty

GQ+

EE EE E E E E

0 1 2 3 4 5 6 7 8 9
0

1

2

3

iteration

#q
ue

st
io

ns

EE EE E E E E

Plan utility and #questions per iteration. The different colors
correspond to the different test persons. Dashed lines indicate
max number of used iterations. E indicates that the selected
hard goals were unsolvable in this iteration.

User Study

User Preferences

extrinsic motivation for non domain experts
utility: integer value for each plan property

Setup

test persons are split in two groups of size 3 each:
Group GQ+ was allowed to ask questions, group GQ-
was not.
NoMystery instance with 5 packages and 11 plan
properties
test persons goal: maximize the overall utility
maximum number of iterations was fixed to 10
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Check out our
Iterative Planning Platform
at the System Demonstration
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