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RESEARCH INTERESTS

My research mission has been to discover new knowledge and to develop better technologies and management processes for infrastructure construction, maintenance and management.  Research interests include: (1) Sensing and Information Technology for State Estimation through development of object locating algorithms and a family of 3D and 4D algorithms that contribute to the foundation for continuous and automated 3D process control, progress tracking, and as-built modeling, (2) Construction Robotics  including human motion sensing and earlier career research culminating in the deployment of several full-scale field robotic systems in the field, (3) Capital Projects Process Management including automated construction process management systems, formalized collaboration processes, database and document management systems, and cloud based computing networks to support fundamental capital project practices such as front end planning, workflow and document status detection, and interface management, (4) Construction Productivity such as multiskilling implementation methods, studies of the impact of technology, activity analysis to improve direct work rate and reduce waste, rework reduction, and best productivity-practices implementation, and (5) Infrastructure Sustainability including system dynamics models used for self-financing, strategic planning, and “cradle to grave” life cycle analysis of water and waste water networks; as well as models for re-use, recycling and repurposing of construction materials such as steel. 


ACADEMIC, ADMINISTRATIVE AND PROFESSIONAL POSITIONS
· University of Waterloo
· Professor, 2005 to present
· Tier I Canada Research Chair, 2005 to present
· Interim Chair of Civil and Environmental Engineering Department, 9/1/17-4/30/18 and 5/1/16-12/31/16
· Over two dozen committee assignments at all university levels since 2005
· Director of Center for Paving and Transportation Technologies, 2005 to 2010
· Ecole Centrale de Lille – invited for brief stays as a visiting professor in the summers of 2005, 2008, 2010, and 2012
· University of Texas at Austin
· Assistant Professor (1991-1996), Associate Professor and Liedtke Centennial Fellow (1996-2002), and Full Professor with Clyde E. Lee Endowed Fellow in Transportation Engineering (2002-2005)
· Over two dozen committee assignments from 1991 to 2005
· Director of Center for Construction Industry Studies (2004-2005)
· Construction Engineering and Project Management Area Coordinator (2002-2004)
· Arizona State University – invited as Visiting Eminent Scholar in July 2002
· Computing Devices Corporation as Defense Systems Engineer from 1986-1987

GRANTS AND CONTRACTS
Since 1991, I have held well over 80 significant grants and contracts from many granting agencies and companies. Significant highlights follow:
· Approximately $26,000,000 of cash funding (in inflation adjusted dollars) jointly awarded since 1991, excluding industry in-kind contributions, the annual Canada Research Chair contribution which goes entirely to support my salary, and scholarships of graduate students

· Approximately $13,000,000 of that funding was my share since 1991 – it is not adjusted for inflation or exchange value with US dollars, since those fluctuate constantly 

EDUCATION

· University of Waterloo, Systems Design Engineering, BS, 1985
· Carnegie Mellon University, Civil Engineering, MASc, 1986
· Carnegie Mellon University, Civil Engineering, PhD, 1990

MAJOR AWARDS AND RECOGNITIONS

· The University of Waterloo Award of Excellence in Graduate Supervision for 2016 – the highest level graduate supervision award from all of the faculties

· ASCE (American Society of Civil Engineers) Peurifoy Construction Research Award, 2015 – the premier international award in construction research, given annually for outstanding contributions to the advancement of construction engineering through research and development of new technology, principles or practices

· CII (Construction Industry Institute) Outstanding Researcher of the Year Award, 2014 – given annually amongst the two dozen or so active funded researchers in North America for contributions to CII research of the highest quality and impact in the preceding few years

· CSCE (Canadian Society of Civil Engineers) Walter Shanly Award, 2014 – for outstanding contributions to the development and practice of construction engineering in Canada

· Fellow of the US NAC (National Academy of Construction), inducted in 2013 – with formal ties to the US National Academy of Engineering, the NAC elects less than one out of ten nominated fellows from all sectors of construction including industry leaders and academics (less than 15%)

· Tishman Distinguished Lecturer, November 20, 2013 – one leading construction engineer or researcher is invited annually to the University of Michigan in Ann Arbor, MI to give this talk

· Fellow of the ASCE (American Society of Civil Engineers), inducted in 2010 – election to fellow is based on an outstanding track record of accomplishments in the community including service such as journal and conference leadership as well as research  

· Co-Chair of 30th International Symposium on Automation and Robotics in Construction (ISARC), August 11-14, 2013 – with 395 registered participants, this conference held in Montreal, Quebec was a major success within the construction automation research community

· CII (Construction Industry Institute) Annual Conference Best Poster Award, 2009 – given to graduate students under my supervision and direction (Duncan Young, Saiedeh Razavi, Hassan Nasir) and selected from approximately forty submitted and ten displayed during the conference

· Fellow of the Canadian Academy of Engineering (CAE), inducted in 2009 – election to fellow is based on contributions to practice and to the profession over the course of a career

· IAARC (International Association for Automation and Robotics in Construction) Tucker-Hasegawa Award, 2009 – IAARC has held conferences annually since the first one at Carnegie Mellon University in 1983, and it sponsors the Elsevier Journal of Automation in Construction; the award is given for cumulative contributions to the body of knowledge and to IAARC

· CII (Construction Industry Institute) Outstanding Researcher of the Year Award, 2002 – given annually amongst the two dozen or so active funded researchers in North America for contributions to CII research of the highest quality and impact in the preceding few years

· Outstanding Graduate Teaching Award, University of Texas at Austin, 2001 – this award is given annually to two or three professors out of over 2,000 across the campus who have demonstrated outstanding success in teaching and mentoring graduate students at UT Austin

· Engineering Foundation Award, College of Engineering, University of Texas at Austin, 2000 – this award is given annually to a few professors out of over 300 in the college who have demonstrated outstanding success in research in the preceding year

· National Research Council’s TRB (Transportation Research Board) D. Grant Mickle Award, 1998 – well over 10,000 people attend their annual meeting at which close to two thousand papers are presented annually and of which a few receive best paper awards; this was given for  “A Life Cycle Cost-Benefit Model for Road Weather Information Systems,” published in 1999 in the Transportation Research Record 

· ASCE (American Society of Civil Engineers) Thomas Fitch Rowland Prize, 1995 – awarded to the best paper annually from the previous year’s journal articles in the ASCE Journal of Construction Engineering and Management, and in this case for "Computer Aided Planning of Heavy Lifts," published in 1993

· Natural Sciences and Engineering Research Council of Canada, Scholarship (1988, '89, '90)

· Roads and Transportation Association of Canada (RTAC) Scholarship (1988, '89)

· 3rd Place Award at Ontario Engineering Design Competition (1985) – awarded for a machine vision based automated pavement crack detection and classification system produced as a fourth year design project that predated many dozens of articles and commercial developments in this area


SIGNIFICANT INVITATIONS TO SPEAK

In addition to over 180 conference presentations given since 1984, not including the many dozens given by my co-authors which I have attended, there have been some significant invitations to speak.  Travel was supported in most cases by the host organizations.  A conference presentation list is available on request. Significant invitations to speak follow:

•	Plenary presentation, entitled, “Construction Productivity – Are We Flat-lining or Breaking Through?” Industry Innovations Forum, CSCE Annual Conference and Construction Specialty Conference, Vancouver, BC, June 2, 2017.

•	Invited to speak to the US National Academies’ Committee for Study of Future Interstate Highway System on the subject of highway construction productivity, December 19, 2016, Washington, D.C.

· Keynote Address, entitled, “Construction Academic Life Cycle Management,” at CSCE Construction Specialty Conference (related to the receipt of the Peurifoy Award), Vancouver, British Columbia, June 9, 2015. 

•	Invited seminar at University of Alberta, entitled, “Improving Construction Productivity,” July 15, Edmonton, Alberta, Canada, 2013.

•	Invited seminar at University of Michigan, entitled, “Improving Construction Project Performance,” October 11, Ann Arbor, MI, USA, 2012.

•	Invited plenary presentation, entitled, “Construction Productivity Research in North America,” for Engineering Construction Industry Association (ECIA) Conference at the Supreme Court in Westminster, London, the UK, 27th of October, 2011.

•	Invited seminar at McMaster University, entitled, “Automated Earned Value Tracking,” October 3, Hamilton, Ontario, 2011.

•	Invited seminar at Carnegie-Mellon University, entitled, “Improving Construction Project Performance,” September 30, Pittsburgh, PA, USA, 2011.

•	Invited plenary presentation, “Benchmarking and Metrics for Improving Construction Productivity,” Construction Productivity Symposium, Engineering Society of Detroit Headquarters, September 13, 2011.

•	Invited seminar at Concordia University, entitled, “Benchmarking and Metrics Research in Construction,” May 16, Montreal, Quebec, Canada, 2011.

•	Invited seminar at Queen’s University, entitled, “Infrastructure State Estimation,” March 15, Kingston, Ontario, Canada, 2011.

•	Kick-off plenary presentation for the 27th Annual ISARC (International Symposium on Automation and Robotics in Construction) entitled, “An International Perspective on Technology & Productivity in Construction,” Bratislava, Slovakia, June 25, 2010.

•	Invited Seminar at Georgia Tech, entitled, “Infrastructure State Estimation,” March 4-5, Atlanta, Georgia, 2010.

•	Plenary Panel participant and presenter on June 27th for the joint 26th Annual International Symposium for Automation and Robotics in Construction (ISARC) and the ASCE Computing in Civil Engineering Conference in Austin Texas, June 24-27, 2009.

•	Plenary Speaker for ExxonMobil Refining & Supply Worldwide Planning and Project Execution Leadership Team Meeting; talk entitled, “Improving Construction Productivity:  What Role Does Technology Play?,” Washington, DC, February 5, 2009.

•	Plenary Speaker for the US National Research Council Workshop on Advancing the Competitiveness and Productivity of the US Construction Industry; talk entitled, “An International Perspective on Construction Productivity and Competitiveness,” Washington, D.C., November 19, 2008.

•	Plenary Speaker for 25th International Symposium on Automation and Robotics in Construction (ISARC), presentation entitled, “IAARC Impact on Knowledge and Practice in Construction,” Vilnius, Lithuania, June 27, 2008.

•	Plenary Speaker for 21st International Symposium on Automation and Robotics in Construction (ISARC), presentation entitled “The Future of Construction Automation and Robotics,” Jeju, Korea, September 21-25, 2004.

•	CERF Corporate Advisory Board Annual Meeting, plenary presentation entitled, simply, “Construction Productivity,” Washington, D.C., May 1, 2003.

•	AIChE’s 34th Annual Engineering and Construction Contracting Conference, plenary presentation entitled, “Addressing the Skilled Workforce Shortage,” San Francisco, CA, Oct. 2002.

•	Dupont’s Annual Internal International Construction and Engineering Meeting, plenary presentation entitled, “Alternative Workforce Management Strategies,” Wilmington DE, Fall 2000.

•	Gas Research Institute's Robotics Workshop, presentation entitled, “Automated Clinker Clearing System,” Tarrytown NY, Nov. 4, 1997.

•	Waseda University Construction Robot Research International Workshop, presentation entitled, “Construction robotics Advances in North America,” Tokyo, June 10, 1996.


COURSES TAUGHT IN CIVIL ENGINEERING
· Machine Vision and Sensing in Civil Engineering
· Construction Automation and Robotics
· Modeling and Simulating Uncertainty in Construction
· Civil Engineering Systems
· Engineering Economics and Construction Project Management
· Heavy Construction Methods, Equipment, Modeling, and Simulation
· Design of Automated Construction Systems
· Graduate Seminar in Teaching and Research Skills





SHORT COURSES TAUGHT TO INDUSTRY
· Prefabrication, Preassembly, Modularization, and Offsite Fabrication (Indianapolis, July 21, 2014)
· Sensing and Detection for Building Security (UT Austin, Feb. 19, 2005)
· Prefabrication, Preassembly, Modularization, and Offsite Fabrication (Houston, Oct. 29, 2004)
· Innovative Construction Workforce Management Strategies (DTU in Denmark, October 19-21, 2004)
· Construction Safety: Zero Accidents (1996-2005 biannually)
· Project Schedule Optimization (1997-2001 biannually)
· Modularization and Preassembly (c. 1994-8 biannually)
· Project Time Management (c. 1994-7 biannually)


SUPERVISION OF HIGH QUALITY PERSONNEL 

Our greatest accomplishments may be related to the people who we have mentored and helped to advance in their careers so that they can contribute to the welfare of society, the body of knowledge, and the engineering profession. While detailed lists of names, thesis titles, and last known employment positions are available on request, a summary of supervisory accomplishments, excluding those currently under supervision, is presented as follows:

· 42 PhD students directly supervised (12 co-advised) to completion at UT Austin and UW – of those, 25 accepted tenure track faculty positions with 8 progressing through the ranks to full professor and 2 with chairs; 3 are in PDF positions; 14 moved directly into government organizations or private industry and have progressed to positions such as VP of Linbeck Construction – a detailed list of their most recent known positions is available on request

· 77 PhD additional committees, including acting as an external for:
· University of New South Wales in Australia (3)
· University of Aukland
· University of Illinois – Urbana Champlain
· Carlton University in Canada
· Concordia University in Canada (4)
· University of Alberta in Canada (3 )
· IIT Madras in India
· Yonsei University in Korea
· Carnegie Mellon University in the USA
· University of Waterloo when at UT Austin

· 71 MASc students directly supervised, all but 17 at UT Austin, and numerous masters committees as second or third reader

· Post-Doctoral Fellows (PDF’s), research scientists, and research engineers supported and supervised over the years include ten at University of Waterloo and at least a dozen at UT Austin – since these positions ranged from four months to several years in duration, a numerical summary is meaningless – most transitioned successfully into subsequent tenure track faculty positions  

· Over 60 undergraduate research assistants have been employed and supervised in the last ten years alone at the University of Waterloo in capacities ranging from summer interns under various international exchange programs to co-op students employed full time on research 



EDITORIAL ROLES
· Editor, Construction Innovation special issue on Innovations in Health, Safety and Environment, 2016
· Co-Editor, Advanced Engineering Informatics special issue on Infrastructure Computer Vision, 2015
· Co-Editor, Automation in Construction special issue on 30th Annual International Symposium on Automation and Robotics in Construction, 2014
· Senior Specialty Editor of ASCE Journal of Construction Engineering and Management - 2003 to 2012 – this was an executive committee position and required a significant time commitment including several face-to-face meetings per year
· Associate Editor of ASCE Journal of Infrastructure Systems - 1994 to 1999
· Member of:
·  Editorial Board for Korea Institute of Construction Engineering and Management’s (KICEM) Journal of Construction Engineering and Project Management (JCEPM)- 2010 to present
· Editorial Panel for Construction Management and Economics, 2011 to present
· Editorial Panel for Engineering Construction and Architectural Management, 2006 to present
· Editorial Board of Automation in Construction – August 2007 to present
· Chairman, National Research Council's Transportation Research Board Committee on Applications of Emerging Technologies - A2F09 - 1996 to 2002 – this required annual management of review of articles for the US National Academies’ Transportation Research Record
· Reviewer for many journals, including for example:
· The Canadian Journal of Civil Engineering
· ASCE Journal of Construction Engineering and Management
· ASCE Journal of Infrastructure Systems
· ASCE Journal of Transportation Engineering
· ASCE Journal of Computing in Civil Engineering
· ASCE  Journal of Management in Engineering
· National Research Council’s Transportation Research Record
· Transportation Research Part C
· Automation in Construction
· Construction Management and Economics 
· Journal of Field Robotics
· Engineering, Construction, and Architectural Management
· Advanced Engineering Informatics
· Journal of Civil Engineering and Management
· Waste Management
· Construction Innovation
CONSULTING
Research has been my primary focus throughout most of my career, however consulting serves a vital role in transfer of knowledge and implementation of research findings. I have acted as a paid consultant for the following organizations:
· Building Trades Council of Ontario
· KLA Tencor
· GSE&C
· OPG
· GS Engineering & Construction Corp.
· National Academies’ National Research Council (USA)
· Software Innovation Inc.                                                                          
· TU Denmark
· FIATECH
· Korean Institute of Construction Technology
· Construction Industry Institute
· Larry Laden Law Firm
· Dupont
· Rose Law Firm
· Malcolm Pirnie, Inc.
· Morrison & Foerster LLP Attorneys at Law
· Hilti Corporation
· National Taiwan Institute of Technology

REVIEW PANELS

Serving on peer review panels is a duty. I have conducted research proposal reviews and served on many research proposal review panels over the years for the following organizations:
· US National Science Foundation
· National Research Foundation of Korea
· Singapore National Science Agency
· South African National Science Agency
· Lebanese National Science Agency
· Natural Sciences and Engineering Research Council of Canada’s programs
· Alfred P. Sloan Foundation
· Canada Foundation for Innovation (CFI)
· Mitacs
· Ontario Centers of Excellence
SIGNIFICANT PROFESSIONAL COMMITTEES
Contributions have been made through service on many dozens of professional and governmental committees since 1990. A complete list is available on request. Those not listed below include well over two dozen conference organizing teams, many awards committees, and many invited workshops. The remaining significant contributions are listed below:
· Member and Academic Advisor of Construction Industry Institute (CII) Funded Studies Committee – 2014 to present – this committee develops the multi-million dollar annual research projects slate for CII and selects research teams who are awarded research projects from the slate – it represents a commitment of at least two person-weeks per year and three in-person meetings in US locations

· Member of American Society of Civil Engineers (ASCE) Construction Institute’s Awards Committee – 2011 to present – many nomination packages are reviewed annually for the various awards in this Institute, and final recommendations are made by this committee of five people 

· President since 2016 and Member since 1995 of the Board of Directors of the International Association for Automation and Robotics in Construction (IAARC) – 1995 to present – IAARC has held conferences (ISARC’s) annually since the first one at Carnegie Mellon University in 1983, and it sponsors the Elsevier Journal of Automation in Construction – its web site hosts over thirty years of freely accessible proceedings from past ISARC’s, and while it is not incorporated, it has made a substantial contribution to the body of knowledge since its inception

· Member of Construction Industry Institute (CII) Breakthrough Committee – 1997 to 2014 – this committee develops and nurtures breakthroughs in technology, processes and perceptions that could improve substantially the performance of the construction industry – it typically meets several times per year in North American locations   

· Co-Chair for the 30th Annual International Symposium for Automation and Robotics (ISARC) held in Montreal in August, 2013 – co-chairing such a conference is a major time contribution distributed over two years prior to the conference and entailing many post-conference obligations - with over 400 participants, this conference was a major success, and that was partly a result of the extremely hard work of the organizing committee and hosts

· Co-Chair of Construction Industry Institute (CII) Academic Committee – 2010 to 2012 – this committee manages the collaboration of the many dozens of academic research institutions and researchers who contribute to CII research teams, processes, strategic planning, and value system

· Co-Chair of the 1st Canadian Graduate Student Colloquium on Computer-assisted Construction Technologies, London, Ontario, Canada, June 18-19, 2009 – since this first symposium, there have been three more associated with the bi-annual CSCE Construction Research Congresses

· Member NSERC Civil Engineering Discovery Grant Selection Committee (GSC 1061) – July 2007 to June 2010 – former members of this committee are well aware that it requires a commitment of about four person weeks per year and is a significant responsibility

· Member, National Research Council's Transportation Research Board’s (TRB) Group 2 Council on Design and Construction of Transportation Facilities – 2003 to 2006 – this council oversaw the activities of over fifty TRB committees, which each have 30-100 participants – a term on this council is the culmination of a career progression through committee membership, committee chair, section membership and chair, and council membership – TRB’s Annual Conference has for 95 years occurred every January in in Washington DC, results in many annual TRR journal issue publications, and attracts over 12,000 participants annually

MEDIA MENTIONS 
Service to society and professional practice may sometimes include popular media contributions that expedite implementation in practice, improve awareness and reflect positively on the role of the host academic institution. Since 2003, such contributions have fallen into two general categories:
· Research contributions featured in the popular media – over one dozen articles, including Globe and Mail, and ENR which has a circulation in the hundreds of thousands weekly, have described research to which I have contributed directly – a detailed citation list is available on request

· Research contributions featured on YouTube  – five videos have been posted with about 7,400 views between them as of September 2017

· Editor and contributor to World Economic Forum’s Future of Construction web site 


PATENTS
· Haas, C., Sreenivasan, S.V., Traver, A.E., Saidi, K.S., Seo, J., and Greer, R.L., “Pole Inserting Robotic Mechanism for Accessing the Interior of a Harsh Enclosure,” Patent Number 5,979,340, Nov. 9, 1999.
PUBLICATIONS ORGANIZATION
Publications are organized by category, subcategory, date, and then by archival journal articles, book chapters, conference papers, and technical reports. Graduate students are most often the first authors. Total publications exceed 350, including over 160 journal articles. Google Scholar H factor is 42+, and total citations exceed 6,400 with a current rate of about 800/year. The publications ontology follows:
· Sensing and state estimation
· 3D modeling and analysis for capital facilities life cycle management
· Automated location and state estimation of onsite craft workers
· Object location estimation and tracking for capital projects construction
· Archival journal articles (most recent listed first)
· Conference papers (most recent listed first)
· Technical reports (most recent listed first)
· Data fusion for state estimation
· Construction supply chain visibility
· Automated sensing and state estimation  for infrastructure systems and materials
· Automated incident detection for traffic systems    
· Construction robotics
· Fabricated and structural systems re-alignment
· Site robotics control systems and design methodology
· Trenchless technologies
· Capital projects processes
· Workflow automation, verification, and diagnostics
· Interface management for mega-projects
· Supply chain management 
· Risk management
· Construction productivity improvement and economics
· Management of innovation
· Modularization and prefabrication
· Practices and processes
· Benchmarking and metrics
· Diagnostics
· Automation
· Construction crafts training
· Health and safety
· Return on investment in training
· Organization of training systems
· Sustainable infrastructure management
· Water and waste water
· Pavements
· Capital projects
· Engineering research and practice issues

 PUBLICATIONS LIST

· Sensing and state estimation
· 3D modeling and analysis for capital facilities life cycle management 
· Sharif, M., Nahangi, M., Haas, C., and West, J., “Automated Known Object Finding in Cluttered Construction Point Clouds,” accepted by ADVEI in July, 2017.
· Czerniawski, T., Nahangi, M., Haas, C., and Walbridge, S., “Pipe spool recognition in cluttered point clouds using a curvature-based shape descriptor,” Automation in Construction, 2016.
· Nahangi, M., and Haas, C., “Skeleton-based discrepancy feedback for automated realignment of industrial assemblies,” Automation in Construction, 2016. 
· Nahangi, M., Yeung, J., Haas, C., Walbridge, S., and West, J., “Automated Assembly Discrepancy Feedback Using 3D Imaging and Forward Kinematics,” Automation in Construction 56, 36-46, 2015. 
· Ghahremani, Safa, Yeung, Walbridge, and Haas, “Quality Assurance for Ultrasonic Impact Treatment of Welds using Handheld 3D Laser Scanning Technology,” Welding in the World, Volume 59, Issue 3 (2015), Page 391-400.
· Patrauscean, V., Armeni, I., Nahangi, M., Yeung, J., Brilakis, I., and Haas, C., “State of Research in Automatic As-built Modeling,” Advanced Engineering Informatics special issue on Infrastructure Computer Vision, February, 2015.
· Nahangi, M., and Haas, C., “Automated 3D compliance checking in pipe spool fabrication,” Advanced Engineering Informatics, in press, August, 2014.
· Bosché, F., Ahmed, M., Turkan, Y., Haas, C., and Haas, R, “The value of integrating Scan-to-BIM and Scan-vs-BIM techniques for construction monitoring using laser scanning and BIM: The case of cylindrical MEP components,” Automation in Construction, in press, August, 2014.
· Bosche, F., Guillamet, A., Turkan, Y., Haas, R., and Haas, C., “Tracking the built status of MEP works: Assessing the value of a Scan-vs-BIM system,” ASCE journal of Computing in Civil Engineering, 28 (4), 05014004, 2014. 
· Ahmed, M., Haas, R., and Haas, C., “Automatic Detection of Cylindrical Objects in Built Facilities,” Computing in Civil Engineering, 28 (3), 04014009, 2014.
· Turkan, Y., Bosché, F., Haas, C., and Haas, R., "Tracking of secondary and temporary objects in structural concrete work", Construction Innovation: Information, Process, Management, Vol. 14 Iss: 2, pp.145 – 167, 2014.
· Turkan, Y., Bosche, F., Haas, R., and Haas, C., “Towards Automated Earned Value Tracking Using 3D Imaging Tools,” ASCE Journal of Construction Engineering and Management 139 (4), pp. 423-433, 2013.
· Cho, Y., Wang, M., Tang, P., and Haas, C., “Target-focused Local Workspace Modeling for Construction Automation Applications,” ASCE Journal of Computing in Civil Engineering, 26 (5), pp. 661-670, 2012.
· Ahmed, M., Haas, C., Shahi, A., Aryan, A., West, J., and Haas, R., “Using Digital Photogrammetry for Pipe-Works Progress Tracking,” Canadian Journal of Civil Engineering 39 (9), pp. 1062-1071, 2012.
· Turkan, Y., Bosche, F., Haas, R., and Haas, C., “Automated Progress Tracking Using 4D Schedule and 3D Sensing Technologies,” Automation in Construction 22 , pp. 414-421, 2012.
· Bosche, F., Haas, C., and Akinci, B., “Automated recognition of 3D CAD objects in site laser scans for project 3D status visualization and performance control,” ASCE Journal of Computing in Civil Engineering, 23 (6), pp. 311-318, 2009.
· Bosche, F., and Haas, C., “Rapid Automated Three-dimensional CAD Model Object Retrieval and Quality Control,” ITCon, March, 2008.
· Bosche, F., Haas, C.T., "Automated Retrieval of 3D CAD Model Objects in Construction 3D Images", Journal of Automation in Construction, Elsevier, New-York, USA, Volume 17, Issue 4, pp 499-512, 2008.
· Teizer, J., Kim, C., Haas, C.T., Liapi, K.A., and Caldas, C.H. (2005), “A Framework for Real-time 3D Modeling of Infrastructure,” National Research Council’s Transportation Research Board’s Transportation Research Record, No. 1913, Washington D.C., 2005, pp. 177-186.
· Kim, C., Haas, C., and Liapi, K., “Rapid, On-Site Spatial Information Acquisition and its Use for Infrastructure Operation and Maintenance,” Automation in Construction, Vol 14/5, Oct. 2005, pp.666-684.
· Bosche, F., Haas, C., and Caldas, C., “3D CAD Drawing as A Priori Knowledge for Machine Vision in Construction,” proc.s of 1st Annual Inter-university Symposium on Infrastructure Management, Waterloo, Ontario, Canada, August 6, 2005.
· Teizer, J., Caldas, C.H., Haas, C.T., “Real-Time 3D Modeling of Infrastructure Using Emerging Technology,” Graduate Research and Industry Networking Conference, The University of Texas at Austin, Austin, Texas, April 28, 2005.
· Kwon, Bosche, Kim, Haas, and Liapi, “Fitting Range Data to Primitives for Rapid Local 3D Modeling Using Sparse Range Point Clouds,” Automation in Construction 13, January 2004, pp. 67-81.
· Cho, Y.K., and Haas C.T., “Rapid Geometric Modeling for Unstructured Construction Workspaces,” Computer-Aided Civil and Infrastructure Engineering, pp. 242-253, no. 18, 2003.
· Kim, Y.S., and Haas, C., “A Model for Automation of Infrastructure Maintenance using Representational Forms,” Vol. 10/1, Automation in Construction, pp. 57-68, Sept. 2000.
· Lin, K., and Haas, C., “Multiple Heavy Lifts Optimization,” ASCE Journal of Construction Engineering and Management, Vol. 122, No. 4, pp. 354-362, Dec. 1996.
· Lin, K., and Haas, C., “An Interactive Planning Environment for Critical Operations,” ASCE Journal of Construction Engineering and Management, Vol. 122, No. 3, pp. 212-222, Sept. 1996.
· Tucker, R., O'Connor, J., Gatton, T., Gibson, G., Haas, C., and Hudson, D., “The Impact of Computer Technology on Construction's Future,” Microcomputers in Civil Engineering, 9(1), pp. 3-11, Feb. 1994.
· Hornaday, W., Haas, C., O'Connor, J., and Wen, J., “Computer Aided Planning for Heavy Lifts,” ASCE Journal of Construction Engineering and Management, 119(3), pp. 498-515, Sept. 1993.
· Sharif, Jeanclos, Kwiatek, Nahangi, Haas, West, “Optimal Nearest Neighbour Calculation for Automated Retrieval of Construction Elements from Cluttered Point Clouds,” CSCE Annual Conference and Construction Specialty Conference, Vancouver, BC, May 31 to June 3, 2017.
· [bookmark: _GoBack]Nahangi, Rausch, Haas and West, “Dimensional variability analysis of construction assemblies using kinematics chains and building information models,” 34th International Symposium on Automation and Robotics in Construction (ISARC 2017), Taipei, Taiwan, June 28th to July 1st, 2017. 
· Sharif, M., Nahangi, M., Haas, C., West, J., Ibrahim, M. (2016). “A preliminary investigation of the applicability of portable sensors for fabrication and installation control of construction assemblies”. Canadian Society of Civil Engineering (CSCE) Annual Conference, June 2016, London, ON, Canada.
· Czerniawski, T., Nahangi, M., Walbridge, S., Haas, C. (2016). “Automated removal of planar clutter from 3D point clouds for improving industrial object recognition”. 33rd International Symposium on Automation and Robotics in Construction (ISARC), July 2016, Auburn AL, USA.
· Nahangi, M., Czerniawski, T., Rausch, C., Haas, C. (2016). “Automated 3D object extraction from cluttered laser scans using local features”. 33rd International Symposium on Automation and Robotics in Construction (ISARC), July 2016, Auburn AL, USA.
· Nahangi, M., Yeung, J., Chaudhary, L., Haas, C., and Walbridge, S., “Skeleton-Based Registration of 3D Laser Scans for Automated Quality Assurance of Industrial Facilities,” proc.s, ASCE 2015 International Workshop on Computing in Civil Engineering, Austin, TX, June 21-23, 2015.
· Nahangi, M., Czerniawski, T., and Haas, C., “Automated 3D Shape Detection and Outlier Removal in Cluttered Laser Scans of Industrial Assemblies,” proc.s, International Conference on Innovations in Construction, May 11-12, Cachan, France, 2015.
· Nahangi, M., Czerniawski, T., Yeung, J., Haas, C., Walbridge, S., and West, J., “An Image-based Framework for Automated Discrepancy Quantification and Realignment of Industrial Assemblies,” Proc.cs, The CSCE International Construction Specialty Conference 2015, June 8 - 10, 2015, University of British Columbia, Vancouver, Canada.
· Czerniawski, T., Nahangi, M., Walbridge, S., and Haas, C., “Automated dimensional compliance assessment with incomplete point cloud,” Proc.cs, The CSCE International Construction Specialty Conference 2015, June 8 - 10, 2015, University of British Columbia, Vancouver, Canada.
· Yeung, J. Nahangi, M. Walbridge S. and Haas C.T., “A Preliminary Investigation into Automated Identification of Structural Steel without A-Priori Knowledge,” proc.s of the 31st International Symposium on Automation and Robotics in Construction and Mining (ISARC 2014) Sydney, Australia, July 9-11, 2014.
· Nahangi, M., Safa, M., Shahi, A., and Haas, C., “Automated Registration of 3D Point Clouds with 3D CAD Models for Remote Assessment of Staged Fabrication,” proc.s of the ASCE Construction Research Congress, Atlanta, GA, USA, May 19-21, 2014.
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