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OVERALL FRAMEWORK FOR THE SP THEORY 
OF INTELLIGENCE 
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A BREADTH-FIRST RESEARCH STRATEGY 

■ The overall aim has been to create or 

discover a theoretical framework 

(embodied in a computer model) that 

could model diverse aspects of 

intelligence. 

 

■ The SP-Multiple-Alignment concept, the 

product of more than 20 years’ research, 
largely meets that objective. 
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THE SP-Multiple-Alignment CONCEPT WAS 
INSPIRED BY THE CONCEPT OF ‘MULTIPLE 

SEQUENCE ALIGNMENT’ FROM BIOCHEMISTRY  
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■ In a multiple sequence alignment, two or more DNA sequences (or 
sequences of amino-acid residues) are laid alongside each other and 
stretched to maximise the matches between symbols from one sequence 
to another. 



AN SP-Multiple-Alignment 
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■ In an SP-Multiple-Alignment, row 0 contains a New SP-pattern (a sentence 
in this example), while each of the other rows contains one Old SP-pattern 
drawn from a store of Old SP-patterns. 

■ The SP Computer Model is designed to build one or more SP-Multiple-
Alignments in which the New SP-pattern can be encoded economically in 
terms of the Old SP-patterns. 



SOME OF THE INTELLIGENCE-RELATED STRENGTH 
OF THE SP-Multiple-Alignment CONCEPT (1) 

■ There is much evidence for the importance of information 

compression (IC) in learning, perception, and thinking, 

in people and other animals. 

 

■ SP-Multiple-Alignment is a powerful and versatile means 

of compressing information. 

 

■ It can be shown that SP-Multiple-Alignment is in effect an 

integration of six simpler forms of IC. 

 

■ SP-Multiple-Alignment is largely responsible for the 

intelligence-related strengths of the SP Theory 

(following slides). 
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SOME OF THE INTELLIGENCE-RELATED STRENGTH 
OF THE SP-Multiple-Alignment CONCEPT (2) 

■ Natural language processing 

■ Modelling classes/subclasses and parts/subparts in syntax and in 

semantics. 

■ The integration of syntax and semantics 

■ Discontinuous dependencies in syntax 

■ Modelling recursive structures in syntax 

■ One framework for both the interpretation and production of 

natural language 

■ Recognition and retrieval 

■ Recognition or retrieval via partial matches 

■ Modelling classes/subclasses and parts/subparts in input data 

■ Recognition despite errors in input data 

■ ‘Semantic’ kinds of information retrieval 
■ Computer vision 

(continued) 
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SOME OF THE INTELLIGENCE-RELATED STRENGTH 
OF THE SP-Multiple-Alignment CONCEPT (3) 

■ Planning (finding one or more routes between two cities) 

■ Problem solving (solving geometric analogy problems) 

■ Unsupervised learning 
■ Several kinds of probabilistic reasoning: 

■ One-step ‘deductive’ reasoning 
■ Abductive reasoning 
■ Probabilistic networks and trees 
■ Reasoning with ‘rules’ 
■ Nonmonotonic reasoning 
■ ‘Explaining away’ 
■ Potential for spacial reasoning 

■ Potential for what-if reasoning 

■ The SP-Multiple-Alignment concept provides for the seamless 

integration of diverse kinds of intelligence and knowledge, 

in any combination — this is essential for the achievement of 

AGI. 
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SUMMARY 

■ The SP-Multiple-Alignment concept has 

the potential to be as significant for an 

understanding of intelligence, as is DNA 

for an understanding of biology. 

 

■ The SP-Multiple-Alignment concept 

could prove to be the ‘double helix’ of 

intelligence. 
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FURTHER INFORMATION 

■ www.cognitionresearch.org/sp.htm. The 

next two items can be seen under the 
heading ‘Tutorial’; 
■ These slides may be downloaded via 

tinyurl.com/4bnx5w4t ;  

■ Papers about this research via 

tinyurl.com/mpwdusrx; 

■ Email: jgw@cognitionresearch.org; 

■ Phone: +44 (0) 7746 290775.  

■ Many thanks for listening! 
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