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Intro

Software Engineer @ EDI (1/2 time: 20hrs/week)
project: Artificial Intelligence in Manufacturing Leading to Sustainability
and Industry 5.0 [ www.edi.lv/projects/AIMS5.0 ]

Senior Specialist ("Vecākais eksperts") @ LU
project: Language Technologies Initiative (also 1/2 time)
https://digital-strategy.ec.europa.eu/lv/policies/
language-technologies

Laboratory for Perceptual and Cognitive Systems @ LU DF/EZTF
(Uztveres un kognitı̄vo systēmu laboratorija) https://www.lpcs.lu.lv/

Thesis topic (title as originally proposed):
Tracking the state of the world [with Deep Learning models]
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Learning Systematic Action Policies
(Review: from Dec 2021)

Research Questions (Dec 2021):

How can we build and train models that learn to act in ways that
generalize to previously unseen environments or situations?

And that display compositional systematicity, e.g. by being able to
reuse sub-skills in new combinations when appropriate?
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Generalization and Systematicity
(Review: from Dec 2021)

Systematic Generalization , what does this mean?

Algorithms (mechanistic, fully "systematic")
Classi�cation

Categorization (can be formal or "fuzzy": prototypes, etc)
e.g. Inheritance, is-a relationships

Analogies
X (in some context) can be viewed as ...
X (in some sense) behaves similarly to ...

Proving a theorem requires algorithmic and categorical reasoning.
Theorizing (inventing/discovering a new theorem or theory) often involves
analogical thinking. Natural language makes extensive use of all of the
above.

Generating Adaptable and Reliable Behavior Policies Guntis V. Strazds Apr 09, 2025 < 3/20 >



Introduction

Interests & goals
Review

Background

Moving on

Robotics
Code gen

Sim envs

Current status
The Good

The Bad

The Maybe (Soon)

Finishing up

xtra slides

Generalizable Problem Solving
(Review: from Nov 2022)

Learning Generalized Policies
Adaptive, Systematically Compositional Sequential Decision Making

Autonomous agents
Goal attainment with a variety of goals and environment con�gurations

Learning from experience - e.g. by interacting with simulated
environments

Ideally: predictable, explainable and easily adjustable behavior

( new since May 2023): applied to robotics use cases
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Summary: Learning Generalized Policies
Adaptive, Systematically Compositional Sequential Decision Making

Adaptive (partially observable and dynamic world)

Systematically Compositional
Intelligently recombine from a repertoire of skills

Sequential Decision Making
Perceive: sensory signals -> beliefs about state of the world
Think / plan (if required & time allows) ; choose an action
Act: attempt the intended action

Observe: see what happens
Adjust: react / re-plan accordingly
(maybe also learn something about the environment or the task)

( = "World Models" , Cognitive Architectures )
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Background / History

M.I.T. 1978-1982
B.Sc. Computer Science and Engineering (course 6-3)
B.Sc. Linguistics and Philosophy (course 24-2 "Language and Mind")
"Computer Analysis of the Meter of the Latvian Folk Dactyl "

Software Developer ( > 35 years )
Embedded assembly language -> C -> C++ -> Windows apps (C++)
-> Java (J2EE) -> Django (Python, Javascript) -> Android

Building: Authoring tools and playback frameworks
for interactive multimedia (video+animation+audio+interactive behaviors)

CD-ROM games, edutainment titles, online course delivery systems
(2007-2010 BlueCoat Systems Latvia) network protocol proxies

University of Latvia (2015-present)
M.Sc. Computer Science, Feb 2021
"Learning to Perform Tasks in Interactive Textual Environments "
(GPT-style model trained via imitation learning to solve TextWorld games)
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EDI & Robots
AIMS5.0: Arti�cial Intelligence in Manufacturing leading to Sustainability and Industry 5.0

Figure 2.1: Use Case 6: Recon�gurable AI-Based Automated Conveyor Feeding
by a Robotic System

(play assets/video4.avi)
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LLMs & TextWorld ; Code Generation ; TAMP
(review: from Oct 2023) "What next?"

Generalized policy for TextWorld games via LLM code gen
Research Question: Can LLM code gen produce a program that generalizes
better than:
1) LLMs used directly for planning / action selection
2) Baseline Deep-RL or Transformer-RL models

TAMP (Integrated Task and Motion Planning) ; hybrid neuro-symbolic,
hierarchical planning
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Obtaining Generalized Policies via Code Generation

Why Code Gen? - (hoped for) bene�ts:
More systematic generalization to unseen / OOD env variations
Learning new tasks from a small number of examples
Inspectability / veri�ability

Potential approaches (many, diverse)
Dataset of {input : output} examples -> program
Neuro-algorithmic learning: examples + execution traces -> code
LLM �ne-tuned to directly generate code from task descriptions
LLM to generate code sketch or skeleton ; then recursively �ll in details
Key issue: Abstracting / generalizing from speci�c -> general
e.g. from a collection of narrowly speci�c programs -> library of subroutines
Induction (abstracting from a set of examples) (e.g. "Inductive Logic
Programming")
Instead of traditional programming languages (Python,Javascript,etc), can
target DSLs, Rule sets, State machines, Behavior Trees, Symbolic planners
(PDDL), Logic Programs (ASP, LTL ,Prolog)
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re: (2023) "What next?"

Figure 3.1: GPT-3.5 vs 4 for TextWorld Games (from LU conf. 2024)

Moving on (decision EoY 2024) - focus on AIMS project, robotic
manipulation tasks, TAMP
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Simulators and Benchmarks for Robotics Tasks

Online slide deck: [Robotics simulation envs and benchmarks ]

Gazebo - Semi-of�cially "The" Ros robotics simulator.
Widely used, but not great for parallelized RL or faster-than-real-time
simulation

URSim - From Universal Robotics, speci�cally for UR robots.
High �delity in terms of dynamics and driver interfaces, but simulates
only the robot itself (not its environment)

GenSim - New; high throughput (RL), easy python APIs.
but no ROS integration (yet)

IsaacSim (Nvidia) - Nvidia is investing heavily in frameworks and tooling
for robotics. Good ROS support. Also: GPU optimized Isaac ROS
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Modularity: ROS2 & MoveIt2

Figure 3.2: Modularity: ROS2 & MoveIt2
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ROS controllers; bridging Simulation & Real

Figure 3.3: ROS controller system & Gazebo
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Robot Control System for AIMS project UC6

Figure 3.4: Robot Control System Architecture
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Code Generation System

Figure 3.5: Code Generation Architecture
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Status (Good)

All curriculum requirements completed
(except: this seminar, Promocijas darbs VII & VIII, Promocijas eksāmens
specializācijā)
Supervised student work:

4 course projects (kursa darbi)
1 quali�cation project (kvali�k ācijas darbs)
1 bachelor's thesis (+ 2 more this semester)

Teaching experience:
2x Software engineering lab sections
2 spec. seminars (2023, 2024)
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Status (Bad)

2 publications (0 �rst author, 0 related to my topic)

RIGA at SemEval-2022 Task 1: Scaling Recurrent Neural Networks for
CODWOE Dictionary Modeling
( E. Mukans, G. Strazds, G. Barzdins, 2022 )

On an Eigenplace Function - Mapping Relational and Absolute Space
( J. Šk, ilters, L. Zarin, a, G. Strazds, 2024 )

0 conference presentations
(not counting 3x @ LU conf.)
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Status (Work in Progress)

Journal article: Large Language Models in Industry 5.0
8 authors, 20+ pages, my contribution = 4 page subsection about UC6, and
also substantial contributions to "State of the Art" (literature review) section.
(mostly complete, but not yet submitted)

Book Chapter: An extended version of the above journal article.
(currently 30+ pages, some sections still missing, some will need to be
updated. Will also need to wait for other chapters to be completed (being
written by other "expert groups" within the AIMS project)

J3C - IFAC Joint Conference on Computers, Cognition and
Communication, September 15-18, 2025 | Padova, Italy

4-6 page paper describing the architecture of our system for Use Case 6
(Figure 3.4 Robot Control System Architecture)

Conference on Robot Learning, September 27-30, 2025 | Seoul, Korea
About our approach for automated code generation and testing (Figure 3.5)
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Finishing up

Reconciling AIMS project tasks with my original interests (cogn.arch)

PhD-worthy research or "just" engineering challenges?

Requirements for �nishing 8th semester?
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Mega-scaling: Industry vs. Academia
(Review: from Nov 2022)

Sutton's "bitter lesson from 70 years of AI research" 1 Given exponentially increasing computing resources, general purpose
learning and search methods end up, over a time span only slightly longer than a typical research project, outperforming
knowledge-intensive, hand-crafted approaches.

Figure from Ganguli et al. 2022 - Predictability and Surprise in Large Generative Models

The scale of current SoA models is now beyond the reach of most academic
researchers. ...

1
http://www.incompleteideas.net/IncIdeas/BitterLesson.html
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ASP-based planning for TextWorld

Fragment from ASP-based oracle for TextWorld cooking domain

Solves all tw-cooking games (FTWC and GATA datasets)

FTWC training/validation/test: 4400 / 222 / 512 games

GATA training/validation/test: 1000 / 200 / 200 games
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Foundation models for embodied agents

Models that combine multiple modalities into one huge model, resulting in
"generalist models", which can do all kinds of things, including controlling
robots

Recent examples:

https://palm-e.github.io/

https://www.deepmind.com/blog/
rt-2-new-model-translates-vision-and-language-into-action

https://www.deepmind.com/blog/
scaling-up-learning-across-many-different-robot-types
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