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Dr. H. Sebnem Düzgün, is Professor and Fred Banfield 
Distinguished Endowed Chair in Mining Engineering at Colorado 
School of Mines (CSM).  She also has a double appointment in 
Computer Science at CSM. Dr. Düzgün got her PhD. Degrees 2000 
from Department of Mining Engineering at Middle East Technical 
University (METU), Ankara, Turkey.  She was a visiting scholar in 
the Department of Civil and Environmental Engineering at MIT from 
1998 to 1999 with an award given by the Turkish Scientific and 
Technical Council (TUBITAK). She was appointed as assistant professor in the Geodetic and Geographic 
Information Technologies Program at METU in 2001. She performed research as a postdoctoral fellow from 
2004 to 2005 at Norwegian Geotechnical Institute and International Center for Geohazards with a grant from 
the Norwegian Research Council. She then returned to the Department of Mining Engineering at METU in 
2006 as associate professor and became full professor there in 2010.  Dr. Düzgün was awarded the Alexander 
von Humboldt Foundation’s experienced researcher fellowship in 2014 and used it to conduct research at the 
Geophysical Institute at Karlsruhe Institute of Technology in Germany from 2015 to 2016. She has 20 years of 
experience in research and teaching in mining engineering on mine closure and reclamation, risk and safety 
analysis for coal mines, mine environmental monitoring using remote sensing, reliability-based design and 
analysis of rock slopes, uncertainty modeling in rock engineering. 
 
Dr. Düzgün has authored four books, published 12 book chapters, 70 papers in peer-reviewed scientific 
Journals, over 200 papers in conferences and many technical reports. She is the principal author of the book 
entitled Remote Sensing of the Mine Environment. Dr.  Düzgün’s recent research areas involve mining 
innovation, quantitative risk and resilience assessment for mining hazards, big data analytics, Earth 
observation in geosciences, virtual/augmented/mixed reality and serious gaming for technical training and 
collaborative decision making.  

 
"Mine Search and Rescue with Bat Vision" 

 
In underground mines, search and rescue aftermath of a disaster is always a challenging issue. The lack of                  
visibility due to underground conditions is one of the critical issues. The lack of visibility increases the time of                   
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access to the victims, which is the main parameter in an effective search and rescue operation. It also hinders                   
the safety of search and rescue personnel as they have to navigate in a complex environment with limited                  
situational awareness. 
 
The interdisciplinary research team at Colorado School of Mines (Dr. Andrew Petruska, from the Department of                
Mechanical Engineering, Dr. Hao Zhang from Department of Computer Science, Dr. Paul Sava from              
Department of Geophysics and Dr. Sebnem Düzgün from the Department of Mining Engineering) has been               
developing a technology to provide mine search and rescue staff with situation awareness by lifting the veil of                  
the poor visibility conditions (the combination of dust, smoke and pitch-black) and provide them with an                
augmented reality display of the surrounding environment. The Alpha Foundation for five years funds this               
technology development. The technology includes the adoption of the miniaturized mm-wave RaDAR            
developed for the self-driving car industry, machine-learning enabled acoustic imaging, and state-of-the-art            
data-fusion and simultaneous localization and mapping techniques. The integration of all these technology             
elements provides reconstructing a 3D representation of the space, which is visualized on Augmented Reality               
(AR) goggles, allowing the responders to see around their environment as if it were well-lit and smoke-free.                 
This talk will overview the framework of the technology integration and the visualization of the 3D underground                 
environment in AR. It will also highlight how the developed technology will revolutionize the underground               
search and rescue operations and its potential use in other mining operations. 
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