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KNOWLEDGE GAP DETECTION & RESOLUTION IN INTELLIGENT SYSTEMS 

 
PROJECT DESCRIPTION: Autonomous systems are a new frontier for pushing sociotechnical 
advancement. Such systems will eventually become pervasive, involved in everything from 
manufacturing, healthcare, defense, and even research itself. However, proliferation is stifled by the 
high development costs and the resulting inflexibility of the produced systems. As advances are made 
toward more rapid development of autonomous systems through interactive or written instruction (c.f., 
Eberhart et al., 2020; Laird et al., 2017; Salvucci, 2021) other challenges have been identified for further 
improving the flexibility and generalizability of systems capable of learning from instruction. Specifically, 
few instructions are complete and one cannot assume a system will have all the requisite knowledge to 
execute instructions as intended: knowledge gaps can be pervasive and a hindrance to teachable 
models. Further, it is likely that intelligent systems capable of detecting and resolving knowledge gaps 
will facilitate trust in human observers and/or counterparts. 
 
Our research leverages a foundational and generalizable cognitive system that can be transformed into 
a specialized cognitive agent through written instruction – an undifferentiated cognitive agent – along 
with human empirical research and artificial intelligence research on visual question answering. The goal 
is to research foundational aspects of knowledge gap detection, identification, and resolution processes 
for intelligent systems that learn from instruction. Data from experiments that expose humans to 
knowledge gaps within task instructions will be analyzed to derive codified knowledge gap processes. 
 
ACADEMIC LEVEL: Bachelors, Masters, PhD  
 
DISCIPLINE NEEDED:  

• Computer Science 
• Cognitive Science 
• Experimental Psychology 

 
RESEARCH LOCATION: Wright-Patterson AFB Dayton, OH 
 
RESEARCH ADVISER: Christopher Myers, PhD 
Cognitive Science, Rensselaer, 2007 

 
Dr. Myers performs research in the fields of computational cognitive modeling, 
decision making, interactive behavior, perception-action systems, team cognition, 
and autonomous synthetic teammates. He is currently a Senior Cognitive Scientist 
at the Air Force Research Laboratory, Cognitive Models branch. Photo courtesy 
the U.S. Air Force Research Laboratory. 
 


