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• "Most of the existing work on automated 

planning underestimates the reasoning and 
deliberation needed for acting." [1]

• Planning researchers have developed many 
planners, but very few actors. [1]

• This gap may contribute to the limited real-

world deployment of planning systems.

[1] Ghallab, M., Nau, D., & Traverso, P. (2014). 

The actorʼs view of automated planning and 
acting: A position paper. Artificial Intelligence, 

208, 1–17.
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Introduction
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Previous work:

RAE + UPOM
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• Acting, Planning and Learning with 
Operational Models

o https://github.com/patras91/rae_release

• RAE: Reactive Acting Engine

• UPOM: UCT-like probabilistic planner that 
works with operational models

• Uses MCT search underneath

PhD thesis
of Sunandita Patra

https://github.com/patras91/rae_release
https://github.com/patras91/rae_release
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Research questions

• Can RAE+UPOM work on a real robot?

o shared-model feasibility - eliminating the traditional 
descriptive/operational model gap

o robustness under real-world uncertainty

o online utility-maximising decision-making

• In any case: what is missing?

• Empirical insights into interleaved acting-and-planning
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Introduction: Robot overview
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Previous work:

Mobipick labs
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• Mobipick labs

o https://github.com/DFKI-NI/mobipick_labs

• Real and sim robot (ROS1 noetic)

• Manipulation (Grasplan)

o Pick

o Place

o Insert

o Collision checking

• Symbolic Fact Generator

• High-level robot api

• Simulation shares code with the real robot

video

Simulation Real



Table 2
(Target Table)

Table 3

Table 1

Task: Collect all objects and place them
on the Target Table



NOTE: Similar to HTN
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Domain 

modeling 



Table 2
(Target Table)

Table 3

Table 1

Power drill
Utility: 20
Collection 
accuracy: 90%

Mustard
Utility: 10
Collection 
accuracy: 70%

Bleach
Utility: 10
Collection 
accuracy: 70%

Multimeter
Utility: 50
Collection 
accuracy: 95%

Box
Utility: 0
Collection 
accuracy: 95%

Task: Collect all objects and place them
on the Target Table
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Refinement tree example
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System Architecture
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Object within frustum 

visualisation
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Utility function
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Experimental

evaluation

• 6 Experiments

• Divided in 3 categories:

o Task completion with high utility

o Increased object spacing

o Execution failure

▪ Cable entanglement

▪ Navigation

▪ Perception



Table 2
(Target Table)

Table 3

Table 1

Initial setup for trials: 1.1 and 3.3

Demo Video
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• Adaptation and extension of the RAE+UPOM 
engine for integration with a physical robotic 
platform, thus enabling robust operation 
under real-world execution constraints.

• Hierarchical operational model for object 
collection, shared between actor and 
planner. It enables the robot to perceive and 
collect objects effectively.

• Experiments on a real robot in a controlled 
hardware lab environment, providing insights 
into the planner’s internal decision-making 
mechanisms.

Contributions

18



DFKI · O. Lima, S. Patra, M. Vinci, S. Stock et al. · September 2025 19

Future work

• Dead end handling 

• More dynamic events and failures 

• Better informed rollouts (e.g., Physics-
based) 

• Heuristics

• Learning (refinement methods) 



The END!
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