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Abstract
Existing research efforts to address the lack of BIM interoperability (a decades-old problem) have been heavily focused on standardization and semantic modeling. These standard methods do not fully address the underlying problem, thus the industry still spends billions of dollars annually for the lack of seamless and universal BIM interoperability. In this talk, I will introduce the concept of invariant signatures of architecture, engineering, and construction (AEC) objects, its discovery and application in solving BIM interoperability problem in a radically different approach from the existing efforts that were focused on data schema standardization and/or term-based semantics of AEC objects. Invariant signatures of an AEC object are defined as a set of intrinsic properties (e.g., geometry, location, material) of the object that distinguish it from other objects, and they do not change with software implementation, modeling decisions, and/or language and cultural contexts. An interdisciplinary approach involving geometry theorems, computer algorithms, and material mechanics was employed to explore and quantify these intrinsic properties. Successes in applying invariant signatures to different BIM interoperability scenarios will be introduced. How this will benefit the industry beyond just solving seamless and universal BIM interoperability but by laying the foundational infrastructure for future AEC that is going to be highly automated with robotics and intelligent with AI will also be touched upon. 

Bio
Dr. Jiansong Zhang is an Associate Professor of Construction Management Technology at Purdue University. He is the “Father of Invariant Signatures in AEC”. He is the founder and director of Automation and Intelligent Construction (AutoIC) Lab, which develops scientific theories/methods and advanced technologies to support construction engineering and management, construction automation, and sustainable & resilient built environment. He is also the founder and director of Digital Twin and Robotic Automation Center for Knowledge Sharing, Entrepreneurship, and Research (DigiTRACKER) at Purdue. Dr. Zhang’s research resulted in 170+ refereed journal and conference publications, multiple U.S. patents (some provisional), 10+ technology disclosures, multiple published datasets and technical reports, and tens of conference talks. Dr. Zhang has been awarded more than $9 Million research grants, including $1.346 Million in National Science Foundation (NSF) research grants as the Principal Investigator, among others. Dr. Zhang has won multiple awards such as receiving the prestigious ASCE Daniel W. Halpin Award for Scholarship in Construction this year, Purdue Corps of Engagement Award, The John P. Lisack Early-Career Engagement Award, and was awarded SCMT Outstanding Faculty in Discovery and Outstanding Faculty in Engagement. Dr. Zhang has also been awarded the inaugural “Purdue Polytechnic Institute Interdisciplinary Research Collaboration Award” as one of two only recipients in the college. Furthermore, Dr. Zhang’s productive technology disclosures to the Purdue Research Foundation led to him celebrated as one of sixteen Purdue University inventors during the National Inventors Day 2022. Dr. Zhang is recognized as an National Science Foundation (NSF) Division of Civil, Mechanical and Manufacturing Innovation (CMMI) Panel Fellow and has served as an NSF panelist many times for proposal reviews at different programs such as CMMI, IIP, FW-HTF, and DUE. Dr. Zhang served as the Technical Committee Chair of ISARC 2025 this year. 
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