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TECHNOLOGY DEVELOPMENT

Vision—Establish a new class of artificial general intelligence (AGI) agents capable of 

learning and adapting to their environment in a manner similar to humans.

Technology/Research Overview—Development of the Information Digital Twin (IDT), a 

new class of Reinforcement Learning (RL)-based agents. A human or agent can rely on 

their own IDT to define a representation and a model for their interactions with their 

environment according to the same metric: interactions’ information value. The IDT 

develops further an adaptive policy to guide its users' decisions in complex environments.

Value Proposition—Provide a universal, scalable framework for adaptive human-agent 

teams, accelerated AI agents' learning and deployment, and increased situational 

awareness. 

Intellectual Property—One patent pending, Stage of Development—Prototyping

OPPORTUNITY

Need/Problem—People working in operations—commercial or tactical—whose tasks and 

decisions involve: 1. the processing of a vast amount of information from several sources in 

near real-time, and 2. high degrees of decisions uncertainty or risk. 

Target Customers—Large enterprises reliant on AI solutions to optimize complex 

operations. Smart cities relying on AI solutions to manage and optimize city resources. 

Aviation authorities planning to rely on AI applications to manage the rising complexity of 

the aviation environment. Health organizations relying on AI to improve the healthcare 

system efficiency and patient medical services.

Market Opportunity—The IDT is task and domain-neutral; as such, it can support a wide 

range of complex operational situations where humans rely on complex information and 

collaboration with agents to make decisions.

RESEARCH OBJECTIVE

Seeking partnership to develop a proof of concept (POC, 9-12 Months) for demonstrating how the 

IDT can increase situational awareness and manage trust in Human-agent interactions (HAI). 

Situational Awareness POC—The POC will specify an analyst's or planner's IDT in a specific 

domain, e.g., supply chain.. The IDT enables the analyst to observe and classify the multiple 

interactions based on their level of uncertainty. The analyst relies on events' uncertainty to decide 

on their priorities and required attention. Beyond the POC—As an RL agent, given the analyst's 

objectives and contexts, the IDT would develop a policy for the analyst to follow, incorporating the 

associated impact of various actions, simulate alternative courses of action, and update the policy 

in real-time, enabling effective, adaptive decision-making.

Aviation POC—Aviation lacks active AI agents; the difficulty is introducing and evolving aviation 

agents into their roles. The POC will establish an IDT framework for representing and modeling a 

human role, such as a pilot or an air traffic controller. Beyond the POC, pilot IDT models are 

utilized to initialize the IDT model of an aircraft agent. Additionally, the pilot IDT will monitor pilot 

interactions in flight, anticipate deviations, assess the resulting impact, and make situation-

specific recommendations (policy). The numerous IDT models can be compared across multiple 

roles to facilitate cross-learning and, eventually, to minimize overall risk in the environment.

BACKGROUND & INNOVATION

▪ The IDT models all human and agent interactions using a standard data structure, 

allowing for developing common performance metrics. Common metrics enable 

comparing human and agent performance and managing their joint interactions despite 

their fundamentally different natures and characteristics. Common metrics are also 

critical for managing environment-level performance indicators such as trust, adaptability, 

resilience, and risk. 

▪ The IDT is human or agent-specific and is dedicated to capturing, representing, 

maintaining, updating, and evaluating task data in a standardized and scalable 

framework to provide the consistency necessary to ensure effective and adaptive human-

agent integration.

▪ The IDT concept is innovative in that it defines a new layer for the adaptive management 

of AI task data, making AI solutions more adaptive and accessible to human integration.

▪ Several papers have been published describing the concept of Information and Human 

Digital Twins (IDT/HDT). (HTTPS://ORCID.ORG/0000-0002-2775-6946)


