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Soar 9.6.1 available for download
This release of Soar is a maintenance release including bug fixes, code modernization, and usability improvements.

	43rd Soar Workshop 2023 The University of Michigan Soar group will host the 43rd Soar Workshop from June 14th-15th 2023. There will be a beginner Soar tutorial on June 12th-13th and an advanced tutorial on June 15th-16th.

	No VISCA 2023 


	 A Demonstration of Compositional, Hierarchical Interactive Task Learnng  Mininger and Laird win Best Demonstratation for the 2022 AAAI Conference.


	VISCA-2021
The University of Michigan Soar group hosted VISCA-2021, the Virtual International Symposium on Cognitive Architecture, on June 7-11, 2021. VISCA included leaders from across the breadth of cognitive architecture, including research on modeling human behavior, neural-cognitive architectures, functional capabilities of cognitive architectures, components of cognitive architectures, and their applications. Follow the link to learn more.

	Rosie is on GitHub
To learn more about the Soar group's interactive task learning (ITL) research, please visit the recently updated Rosie site.

	Laird and Rosenbloom awarded Herbert A. Simon Prize
Congratulations to Professor John Laird and Professor Paul Rosenbloom for being awarded the 2018 Herbert A. Simon Prize for Advances in Cognitive Systems! This lifetime achievement award recognizes their 30 years of research on cognitive architectures, especially their Soar project, their applications to knowledge-based systems and models of human cognition, and their contributions to theories of representation, reasoning, problem solving, and learning.

	Soar dances at the Smithsonian
LuminAI is a dome-based art installation at the 
National Museum of American History in which participants can engage in collaborative movement improvisation with each other and with virtual Soar-based dance partners, developed at the ADAM Lab.
(event)

	
Soar goes underwater
WPSU, Penn State's PBS affiliate, produced a news piece featuring IVER; an autonomous underwater vehicle piloted by Soar agents that is being developed at ARL.
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N.Narayan, P. Ganeriwala, R. Jones, M. Matessa, S. Bhattacharyya, J. Davis, H. Purohit and S. Rollini (2023). Assuring Learning-Enabled Increasingly Autonomous System.  IEEE SYSCON 2023. 

	
Jones, Steven. (2022)

A Cognitive Architecture Realization of Event Cognition Capabilities,

Dissertation.


	
Assanie, Mazin. (2022)

Learning General and Correct Procedural Knowledge in a Cognitive Architecture,

Dissertation.


	
Li, Justin, & Boyle, Bryce. (2022)
Towards a Computational Model of a Dynamic Feeling of Knowing.

	
Laird, J. E. (2022) Introduction to Soar  https://arxiv.org/abs/2205.03854 

	Schatz, J., Jones, S. J., & Laird, J. E. (2022).
Modeling the Remote Associates Test as Retrievals from Semantic Memory. 

Cognitive Science, 46(6), e13145


	M.A. Rovbo, P.S. Sorokoumov. (2022).
Symbolic Control System for a Mobile Robotic Platform Based on SOAR Cognitive Architecture

Part of the Studies in Systems, Decision and Control book series (SSDC,volume 419).

	Lindes, Peter. (2022).

Constructing Meaning, Piece by Piece: A Computational Cognitive Model of Human Sentence Comprehension,

Dissertation.

	
Fei Lou, Qin Zhou, Joel Fuentes, Weichao Ding, and Chunhau Gu (2022).

A Soar-Based Space Exploration Algorithm for Mobile Robots,

Entropy Journal.


	
Aaron Mininger, John E. Laird (2022).
A Demonstration of Compositional, Hierarchical Interactive Task Learnng,

AAAI Conference.


	
Siddhartha Bhattacharyya, Jennifer Davis, Anubhav Gupta, Nandith Narayan, and Michael Matessa (2021). Assuring Increasingly Autonomous Systems in Human-Machine Teams: An Urban Air Mobility Case Study  FMAS 2021, October 2021. arXiv:2110.12591 

	
N. Neogi, S. Bhattacharyya, D. Griessler, H. Kiran and M. Carvalho (2021). Assuring Intelligent Systems: Contingency Management for UAS  IEEE Transactions on Intelligent Transportation Systems, vol. 22, no. 9, pp. 6028-6038, Sept. doi: 10.1109/TITS.2021.3076399.

	
John E. Laird (2021).
An Analysis and Comparison of ACT-R and Soar,

Proceedings of the Ninth Annual Conference on Advances in Cognitive Systems.


	
Preeti Ramaraj, Charles L. Ortiz, Jr., and Shiwali Mohan (2021).

Unpacking Human Teachers' Intentions For Natural Interactive Task Learning,

International Symposium on Robot and Human Interactive Communication (RO-MAN).


	
Preeti Ramaraj (2021).

Robots that Help Humans Build Better Mental Models of Robots,

HRI Pioneers Workshop held at the ACM/IEEE International Conference on Human-Robot Interaction (HRI).


	
Preeti Ramaraj (2021).

Robots that Help Humans Build Better Mental Models of Robots,

AAAI/SIGAI Doctoral Consortium collocated with the Thirty-Fifth Conference on Artificial Intelligence.


	
Shiwali Mohan (2021).

Exploring the Role of Common Model of Cognition in Designing Adaptive Coaching Interactions for Health Behavior Change,

ACM Transactions on Interactive Intelligent Systems 11(1), 1-30.

	
Andrea Stocco, Catherine Sibert, Zoe Steine-Hanson, Natalie Koh, John E. Laird, Christian J. Lebiere, Paul Rosenbloom (2021).

Analysis of the human connectome data supports the notion of a Common Model of Cognition for human and human-like intelligence across domains,

NeuroImage 235(118035), 1-15.

	Stearns, B. (2021).

A Comprehensive Computational Model of PRIMs Theory for Task-Independent Procedural Learning,

Dissertation.

	Mininger, A. (2021).

Expanding Task Diversity in Explanation-Based Interactive Task Learning,

Dissertation.

	
Hiatt, L., & Jones, S. (2020).

An associative learning account for retrieval-induced forgetting,

CogSci.


	
Mohan, S., Klenk, M., Shreve, M., Evans, K., Ang, A., and Maxwell, J. (2020).

Characterizing an Analogical Concept Memory for Newellian Cognitive Architectures,

Advances in Cognitive Systems.


	
Lindes, P. (2020).

Intelligence and Agency,

Journal of Artificial General Intelligence 11(2), 47-49. doi:10.2478/jagi-2020-0003.


	
Laird, J. E. (2020).

Intelligence, Knowledge & Human-like Intelligence,

Journal of Artificial General Intelligence 11(2), 41-44. doi:10.2478/jagi-2020-0003.


	
Ramaraj, P., Klenk, M. and Mohan, S. (2020).

Understanding Intentions in Human Teaching to Design Interactive Task Learning Robots,

RSS 2020 Workshop: AI & Its Alternatives in Assistive & Collaborative Robotics: Decoding Intent.


	
Lindes, P. (2020).

Constructing Meaning in Small Increments.,

Poster presented at CogSci 2020.


(Handout),


	
Stearns, B., & Laird, J. E. (2020).

Toward Unifying Cognitive Architecture and Neural Task Set Theories,

In Proceedings of The 42nd Annual Conference of the Cognitive Science Society (CogSci-20)


	
Gudwin, R., Rohmer, E., Paraense, A., Froes, E., Gibaut, W., Oliveira, I., Rocha, S., Raizer, K., & Feljan, A. V. (2020).

The TROCA Project: An autonomous transportation robot controlled by a cognitive architecture,

Cognitive Systems Research, vol. 59, pp. 179-197.




Advances in Cognitive Systems. 


	
Bhattacharyya, S., Eskridge, T.C., Neogi, N.A., Carvalho, M., Stafford, M. (2018).  Formal Assurance for Cooperative Intelligent Autonomous Agents.  In: Dutle, A., MuÃ±oz, C., Narkawicz, A. (eds) NASA Formal Methods. NFM 2018. Lecture Notes in Computer Science(), vol 10811. Springer, Cham.
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			What is Soar?

Soar is a general cognitive architecture for developing systems that exhibit intelligent behavior. Researchers all over the world, both from the fields of artificial intelligence and cognitive science, are using Soar for a variety of tasks. It has been in use since 1983, evolving through many different versions to where it is now Soar, Version 9.

 

We intend ultimately to enable the Soar architecture to:

	work on the full range of tasks expected of an intelligent agent, from highly routine to extremely difficult, open-ended problems
	represent and use appropriate forms of knowledge, such as procedural, semantic, episodic, and iconic
	employ the full range of problem solving methods
	interact with the outside world, and
	learn about all aspects of the tasks and its performance on them.


In other words, our intention is for Soar to support all the capabilities required of a general intelligent agent.

 

The ultimate in intelligence would be complete rationality which would imply the ability to use all available knowledge for every task that the system encounters. Unfortunately, the complexity of retrieving relevant knowledge puts this goal out of reach as the body of knowledge increases, the tasks are made more diverse, and the requirements in system response time more stringent. The best that can be obtained currently is an approximation of complete rationality. The design of Soar can be seen as an investigation of one such approximation. Below is the primary principle which is the basis of Soar's design and which guides its attempt to approximate rational behavior.

	All decisions are made through the combination of relevant knowledge at run-time. In Soar, every decision is based on the current interpretation of sensory data, the contents of working memory created by prior problem solving, and any relevant knowledge retrieved from long-term memory. Decisions are never precompiled into uninterruptible sequences.


For many years, a secondary principle has been that the number of distinct architectural mechanisms should be minimized. Through Soar 8, there has been a single framework for all tasks and subtasks (problem spaces), a single representation of permanent knowledge (productions), a single representation of temporary knowledge (objects with attributes and values), a single mechanism for generating goals (automatic subgoaling), and a single learning mechanism (chunking). We have revisited this assumption as we attempt to ensure that all available knowledge can be captured at runtime without disrupting task performance. This is leading to multiple learning mechanisms (chunking, reinforcement learning, episodic learning, and semantic learning), and multiple representations of long-term knowledge (productions for procedural knowledge, semantic memory, and episodic memory).

 

Two additional principles that guide the design of Soar are functionality and performance. Functionality involves ensuring that Soar has all of the primitive capabilities necessary to realize the complete suite of cognitive capabilities used by humans, including, but not limited to reactive decision making, situational awareness, deliberate reasoning and comprehension, planning, and all forms of learning. Performance involves ensuring that there are computationally efficient algorithms for performing the primitive operations in Soar, from retrieving knowledge from long-term memories, to making decisions, to acquiring and storing new knowledge.

 

For further background on Soar, we recommend Introduction to Soar at  https://arxiv.org/abs/2205.03854 
 and The Soar Cognitive Architecture Laird, J. E.(2012), The Soar Papers: Readings on Integrated Intelligence, Rosenbloom, Laird, and Newell (1993), and Unified Theories of Cognition, Newell (1990). Also available are Soar: A Functional Approach to General Intelligence and Soar: A comparison with Rule-Based Systems.  A full list of publications is available on the Soar publications page. Entries on the Soar Knowledge Base and the older Soar FAQ also provide answers to many common questions about Soar.

 

We would like to extend a special thank you to DARPA, ONR and AFOSR for their continued support of Soar and projects related to Soar.
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			If you are new to Soar and just getting started, please check out the Soar Tutorial page here .  It includes a binary distribution of Soar 9.6.0, several test environments, demo agents, the Soar manual and a nine-section tutorial that will touch on all the core aspects of Soar, from basic concepts like rules and the decision cycle to advanced topics like chunking, reinforcement learning, episodic and semantic memory.

The offical Soar manual can be found here.

Soar-related publications can be found here.

A more detailed exploration of Soar can be found in J.E. Laird's 2012 book, The Soar Cognitive Architecture.   Available from Amazon and MIT Press.

If you have questions about running Soar, writing Soar agents or even building Soar from source code, you can send a message to the soar-help mailing list, which is read by many helpful members of the community.

	First join the mailing list at this page
	Then send your question to soar-help@googlegroups.com
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