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What is Neuro-Symbolic AI? 
 
Neuro-Symbolic AI is a burgeoning field that marries two dis:nct realms of ar:ficial intelligence: 
neural networks, which form the core of deep learning, and symbolic AI, which encompasses 
logic-based and knowledge-based systems. This synergy is designed to capitalize on the 
strengths of each approach to overcome their respec:ve weaknesses, leading to AI systems that 
can both reason with human-like logic and adapt to new situa:ons through learning. 
 
Neuro-Symbolic AI aims to create  
models that can understand and  
manipulate symbols, which represent  
en::es, rela:onships, and abstrac:ons, 
much like the human mind. These  
models are adept at tasks that require  
deep understanding and reasoning,  
such as natural language processing,  
complex decision-making, and problem 
solving. 
 
The neural component of Neuro- 
Symbolic AI focuses on percep:on and  
intui:on, using data-driven approaches 
to learn from vast amounts of  
unstructured data. Neural networks are  
excep:onal at tasks like image and speech recogni:on, where they can iden:fy paFerns and 
nuances that are not explicitly coded. On the other hand, the symbolic component is concerned 
with structured knowledge, logic, and rules. It leverages databases of knowledge (Knowledge 
Graphs) and rule-based systems to perform reasoning and generate explana:ons for its 
decisions. 
 
The interplay between these two components is where Neuro-Symbolic AI shines. It can, for 
example, use neural networks to interpret a complex image and then apply symbolic reasoning 
to answer ques:ons about the image's content or to infer the rela:onships between objects 
within it. 
 
Integra:ng Knowledge Graphs into Neuro-Symbolic AI is one of its most significant applica:ons. 
Knowledge Graphs represent rela:onships in data, making them an ideal structure for symbolic 
reasoning. They can store facts about the world, which AI systems can then reason about. This is 
where plaNorms like AllegroGraph come into play. 
 
AllegroGraph is a horizontally distributed Knowledge Graph PlaNorm that supports mul:-modal 
Graph (RDF), Vector, and Document (JSON, JSON-LD) storage. It is equipped with capabili:es 
such as SPARQL, Geospa:al, Temporal, Social Networking, Text Analy:cs, and Large Language 
Model (LLM) func:onali:es. These features enable scalable Knowledge Graphs, which are 
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essen:al for building Neuro-Symbolic AI applica:ons that require complex data analysis and 
integra:on. 
 
In the context of Neuro-Symbolic AI, AllegroGraph's W3C standards based graph capabili:es 
allow it to define rela:onships between en::es in a way that can be logically reasoned about. 
The geospa:al and temporal features enable the AI to understand and reason about the 
physical world and the passage of :me, which are cri:cal for real-world applica:ons. The 
inclusion of LLMs allows for the processing and understanding of natural language, turning 
unstructured text into structured knowledge that can be added to the graph and reasoned 
about. 
 
The combina:on of AllegroGraph's capabili:es with Neuro-Symbolic AI has the poten:al to 
transform numerous industries. In healthcare, it can integrate and interpret vast datasets, from 
pa:ent records to medical research, to support diagnosis and treatment decisions. In finance, it 
can analyze transac:ons within the context of evolving regula:ons to detect fraud and ensure 
compliance. 
 

 
 
Neuro-Symbolic AI represents a significant step forward in the quest to build AI systems that can 
think and learn like humans. By integra:ng neural learning's adaptability with symbolic AI's 
structured reasoning, we are moving towards AI that can understand the world and explain its 
understanding in a way that humans can comprehend and trust. PlaNorms like AllegroGraph 
play a pivotal role in this evolu:on, providing the tools needed to build the complex knowledge 
graphs at the heart of Neuro-Symbolic AI systems. As the field con:nues to grow, we can expect 
to see increasingly sophis:cated AI applica:ons that leverage the power of both neural 
networks and symbolic reasoning to tackle the world's most complex problems. 


