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Preface 

The ASCE International Conference on Computing in Civil Engineering (i3CE) 2019 was hosted 

by the Georgia Institute of Technology with sponsorship from ASCE’s Computing Division and 
held in the city of Atlanta, Georgia from June 17-19, 2019. The conference is the Computing 

Division’s major meeting event and is held bi-annually in the United States, with participation 

from scholars worldwide. i3CE 2019 is aimed at presenting current research being carried out in 
the area of computing in civil engineering by attracting a strong and active researchers and 

audience through keynote sections, dedicated topic sessions, industry sessions, and technical 

committee meetings.  
 

The 2019 Conference, as a standalone event, received 454 abstracts, 288 full papers, and 58 

extended abstracts for the poster and demonstration sessions. A total of 230 full papers from 26 

countries around the globe were accepted and included in the proceedings. The final set of papers 

was selected through a rigorous peer-review process, which involved the collection of at least 

two blinded reviews per paper. The review process was performed for both abstracts and full 
papers, ensuring that only the best contributions were selected. Finally, the authors had the 

chance to incorporate reviewers’ comments into the final version. We are very pleased with the 

high quality of selected papers, and we wish to thanks both authors and reviewers for their 
efforts. All papers were divided into three books with the following three research focus areas:  

 

 Visualization, Information Modeling, and Simulation 

 Data, Sensing, and Analytics 

 Smart Cities, Sustainability, and Resilience 

 
Organizing this conference has been possible only with the support of many. We are particularly 

grateful to the School of Civil and Environmental Engineering at the Georgia Institute of 

Technology for their support and infrastructure. We would also like to thank the guidance from 
the Computing Division’s Executive Committee and the assistance from ASCE.  

 

We hope that you enjoyed the technical sessions, posters, demonstrations, technical committee 
meetings, and industry panel discussion during the conference and that you had a memorable and 

meaningful i3CE 2019 experience in Atlanta, Georgia.   
 

Yong Cho, Ph.D. 
Conference Chair, Organizing Committee, Georgia Institute of Technology   

 

Fernanda Leite, Ph.D. 
Conference Vice Chair, Organizing Committee University of Texas at Austin 
 

Amir Behzadan, Ph.D. 
Chair, Technical Committee, Texas A&M University 
 

Chao Wang, Ph.D. 
Manager, Technical Committee Proceedings, Louisiana State University 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf


Computing in Civil Engineering 2019 iv 

© ASCE 

Acknowledgments 

The members of the Organizing Committee are recognized for their dedication, support, and 

contributions for the success of the 2019 ASCE International Conference on Computing in Civil 
Engineering.  

 

Yong K. Cho, Ph.D. 
Conference Chair, Georgia Institute of Technology   

 

Fernanda Leite, Ph.D. 
Conference Vice Chair, University of Texas at Austin 

 

Amir Behzadan, Ph.D. 
Technical Committee Chair, Texas A&M University 

 

Chao Wang, Ph.D. 
Technical Committee Proceedings Manager, Louisiana State University 

 

Special thanks are due to the following Poster Session Chair, Demo Session Chair, Best Paper 
Award Committee Chair, and Student Assistants for their help with the related process. 

 

Poster Session Chair: 
  Semiha Ergan New York University 

  

 

Demo Session Chair: 

  Fei Dai West Virginia University 

 

Best Paper Award Committee Chair: 

  Chao Wang Louisiana State University 

 

Student and Postdoc Assistants: 

  Kinam Kim 

  Jitae Kim 
  Jisoo Park 

  Jingdao Chen 

  Pileun Kim 
  Rachel Samuels 

  Youjin Jang, Ph.D. 

  Inbae Jeong, Ph.D. 
 

 

 
 

Georgia Institute of Technology 

Georgia Institute of Technology 
Georgia Institute of Technology 

Georgia Institute of Technology 

Georgia Institute of Technology 
Georgia Institute of Technology 

Georgia Institute of Technology 

Georgia Institute of Technology 

 

 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf


Computing in Civil Engineering 2019 v 

© ASCE 

The Organizing Committee acknowledges the support of the technical committee session chairs and 

members who helped in the peer-review and selection process of the articles that are part of these 

proceedings.  

Technical Committee (Session Chairs): 

Artificial Intelligence and Machine Learning: 
Abbas Rashidi 

Reza Akhavian 

Youngjib Ham 
 

West Virginia University 

California State University, East Bay 

Texas A&M University  

Building and Urban Systems: 

Carol Menassa 
Zoltan Nagy 

 

University of Michigan 
University of Texas, Austin 

Data Sensing: 

Hubo Cai 

Pingbo Tang 

Yong-Cheol Lee 
 

Purdue University 

Arizona State University 

Louisiana State University 

Disaster Preparedness and Response: 

Masoud Gheisari  
Nan Li 

 

University of Florida 
Tsinghua University 

Facilities and Blockchain: 

Sharareh Kermanshachi  

 

University of Texas, Arlington 

Information Modeling: 

Farrokh Jazizadeh 

Fei Dai 

Semiha Ergan 
 

Virginia Tech 

West Virginia University 

New York University 

Infrastructure and Energy: 

Rui Liu 
Zhenhua Zhu  

 

University of Florida 
Concordia University 

Professional Issues: 

Amirhosein Jafari 

 

Louisiana State University 

Project and Construction Management: 
Mohammed Mehany 

Youngcheol Kang 

 

Colorado State University 

Yonsei University 

Reality Capture: 

Behzad Esmaeili 

Dong Zhao 
 

George Mason University 

Michigan State University 
 

Robotics and Human-Computer Interaction: 

Jiansong Zhang 
Joseph Louis 

Purdue University 
Oregon State University 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf


Computing in Civil Engineering 2019 vi 

© ASCE 

 
Safety and Health: 

Jun Wang 

Ryan Ahn 
 

Mississippi State University 

Texas A&M University 
 

Simulation: 

Wenying Ji 
 

George Mason University 

Visualization: 

Steven Ayer 
 

Arizona State University 
 

Special Topics: 

Chen Feng 
Lina Sela  

Qianwei Xu 

Yang Wang 

New York University 
University of Texas, Austin 

Tongji University 

Georgia Institute of Technology 
 

The Organizing Committee would also like to thank the following Executive Committee of 

ASCE Computing Division, Local Conference Committee, and Conference Event Planning and 
Registration Administrator for their assistance and support for the success of the conference. 

 

Executive Committee: 
  Burcin Becerik-Gerber 

  Lucio Soibelman 

  Nora M. El-Gohary 
  Heather M. Brooks 

  Yong K Cho 

  Robert Keith Goldberg 
  Christian Koch 

  Ken-Yu Lin 

  James M Neckel 

University of Southern California  

University of Southern California 

University of Illinois at Urbana-Champaign 
CTA Liaison 

Georgia Institute of Technology 

University of Akron 
Bauhaus-Universität Weimar 

University of Washington  

ASCE Administrator, Technical Advancement 

 

Local Conference Committee: 

  John E. Taylor 
  Eric Marks 

  Yi-Chang James Tsai 

  Yang Wang 
  Javier Irizarry 

Georgia Institute of Technology 
Georgia Institute of Technology 

Georgia Institute of Technology 

Georgia Institute of Technology 
Georgia Institute of Technology 

 
Conference Event Planning and Registration Administrator: 

  Robin Finey 
  Catherin Shaw 

  Jamia Luckett 

Global Learning Center at Georgia Institute of Technology 
Global Learning Center at Georgia Institute of Technology 

Georgia Institute of Technology 

 
Finally, a sincere appreciation goes to the EasyChair LTD. for providing the Organizing 

Committee free access to EasyChair’s Conference Management Software System and for 

customizing the online platform for the conference. 
 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf
https://scholar.google.com/citations?view_op=view_org&hl=de&org=2181886377336349158


Computing in Civil Engineering 2019 vii 

© ASCE 

Contents 
 

 

Big Data and Machine Learning 

Automated Activity Recognition of Construction Equipment Using a Data  

Fusion Approach ....................................................................................................................... 1 

Behnam Sherafat, Abbas Rashidi, Yong-Cheol Lee, and Changbum R. Ahn 

Estimating Commuting Patterns from High Resolution Phone GPS Data ............................. 9 

Bita Sadeghinasr, Armin Akhavan, and Qi Wang 

Reference Signal-Based Method to Remove Respiration Noise in  

Electrodermal Activity (EDA) Collected from the Field ....................................................... 17 
Gaang Lee, Byungjoo Choi, Houtan Jebelli, Changbum Ryan Ahn,  

and SangHyun Lee 

A Machine Learning Framework to Identify Employees at Risk of  

Wage Inequality: U.S. Department of Transportation Case Study....................................... 26 
Hamid R. Karimian, Behzad Rouhanizadeh, Amirhosein Jafari,  

and Sharareh Kermanshachi 

Integrating Positional and Attentional Cues for Construction Working Group 

Identification: A Long Short-Term Memory Based Machine Learning  

Approach ................................................................................................................................. 35 

Jiannan Cai, Yuxi Zhang, and Hubo Cai 

Neuro Fuzzy Inference Systems for Estimating Normal Concrete Mixture  

Proportions .............................................................................................................................. 43 
Jorge L. Santamaria, Luis Morales, and Paulina Lima 

Evaluation of Machine Learning Algorithms for Worker’s Motion Recognition  

Using Motion Sensors.............................................................................................................. 51 

Kinam Kim, Jingdao Chen, and Yong K. Cho 

Pressure Transient Detection and Pattern Discovery in Water Distribution  

Systems .................................................................................................................................... 59 
Lu Xing and Lina Sela 

Deep Learning Models for Content-Based Retrieval of Construction Visual  

Data.......................................................................................................................................... 66 

Nipun D. Nath and Amir H. Behzadan 

Unsupervised Machine Learning for Augmented Data Analytics of Building  

Codes ....................................................................................................................................... 74 
Ruichuan Zhang and Nora El-Gohary 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf


Computing in Civil Engineering 2019 viii 

© ASCE 

A Data-Driven and Physics-Based Approach to Exploring Interdependency of 

Interconnected Infrastructure ................................................................................................ 82 

Shenghua Zhou, S. Thomas Ng, Yifan Yang, Frank Jun Xu, and Dezhi Li 

Machine Learning Based Automatic Concrete Microstructure Analysis:  

A Study on Effect of Image Magnification ............................................................................. 89 
Srikanth Sagar Bangaru and Chao Wang 

Artificial Neural Network for Semantic Segmentation of Built Environments  

for Automated Scan2BIM ....................................................................................................... 97 

Yeritza Perez-Perez, Mani Golparvar-Fard, and Khaled El-Rayes 

Historical Accident and Injury Database-Driven Audio-Based Autonomous  

Construction Safety Surveillance ......................................................................................... 105 
Yiyi Xie, Yong-Cheol Lee, Moeid Shariatfar, Zhongjie "Doc" Zhang,  

Abbas Rashidi, and Hyun Woo Lee 

Business Failure Prediction with LSTM RNN in the Construction Industry ..................... 114 

Youjin Jang, In-Bae Jeong, Yong K. Cho, and Yonghan Ahn 

Identifying Patterns in Design-Build Projects in Terms of Project Cost  

Performance .......................................................................................................................... 122 
Yunping Liang, Baabak Ashuri, and Wei Sun 

Reality Capture Technologies (LiDAR, RGB-D, Vision) 

Reconstruction of Wind Turbine Blade Geometry and Internal Structure  

from Point Cloud Data .......................................................................................................... 130 
Benjamin Tasistro-Hart, Tristan Al-Haddad, Lawrence C. Bank,  

and Russell Gentry 

Falling Objects Detection for Near Miss Incidents Identification on  

Construction Site ................................................................................................................... 138 
Chengqian Li and Lieyun Ding 

Fast Dataset Collection Approach for Articulated Equipment Pose Estimation ................ 146 
Ci-Jyun Liang, Kurt M. Lundeen, Wes McGee, Carol C. Menassa,  

SangHyun Lee, and Vineet R. Kamat 

Emerging Construction Technologies: State of Standard and Regulation 

Implementation ..................................................................................................................... 153 
Ifeanyi Okpala, Chukwuma Nnaji, and Ibukun Awolusi 

Exploring the Potential of Image-Based 3D Geometry and Appearance  

Reasoning for Automated Construction Progress Monitoring ............................................ 162 

Jacob J. Lin, Jae Yong Lee, and Mani Golparvar-Fard 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf


Computing in Civil Engineering 2019 ix 

© ASCE 

Dimensional Quality Inspection of Prefabricated MEP Modules with 3D  

Laser Scanning ...................................................................................................................... 171 

Jingjing Guo and Qian Wang 

Segmentation Approach to Detection of Discrepancy between As-Built and  

As-Planned Structure Images on a Construction Site ......................................................... 178 
Juhyeon Bae and SangUk Han 

Development of Massive Point Cloud Data Geoprocessing Framework for  

Construction Site Monitoring ............................................................................................... 185 

Minh Hieu Nguyen, Sanghyun Yoon, Sangyoon Park, and Joon Heo 

Spatial Change Tracking of Structural Elements of a Girder Bridge under  

Construction Using 3D Point Cloud ..................................................................................... 193 
Sudip Subedi, Vamsi Kalasapudi, and Nipesh Pradhananga 

A 3D Irregular Packing Algorithm Using Point Cloud Data .............................................. 201 
Yinghui Zhao and Carl T. Haas 

Visual-Semantic Alignments for Automated Interpretation of 3D Imagery  

Data of High-Pier Bridges ..................................................................................................... 209 

Zhe Sun, Pingbo Tang, Ying Shi, and Wen Xiong 

Robotics, Automation, and Control 

4D BIM Based Optimal Flight Planning for Construction Monitoring  

Applications Using Camera-Equipped UAVs ...................................................................... 217 

Amir Ibrahim and Mani Golparvar-Fard 

Selective Deconstruction Programming for Adaptive Reuse of Buildings .......................... 225 

Benjamin Sanchez, Christopher Rausch, and Carl Haas 

Task Allocation and Route Planning for Robotic Service Networks with  

Multiple Depots in Indoor Environments ............................................................................ 233 
Bharadwaj R. K. Mantha and Borja Garcia de Soto 

Vision-Based Excavator Activity Recognition and Productivity Analysis in 

Construction .......................................................................................................................... 241 

Chen Chen, Zhenhua Zhu, Amin Hammad, and Walid Ahmed 

The Design of Future Robotic Construction Lab ................................................................. 249 

C. H. Yang, T. H. Wu, and S. C. Kang 

Digital Twins as the Next Phase of Cyber-Physical Systems in Construction .................... 256 

C. Kan and C. J. Anumba 

 

https://www.civilenghub.com/ASCE/183797124/Computing-in-Civil-Engineering-2019-Data-Sensing-and-Analytics?src=spdf

	9780784482438.fm.pdf
	fm.pdf
	Final p i Title 48243 Computing 2019 Data.pdf
	Final p ii Notices 48243 Computing 2019 Data.pdf
	Final p iii Preface 48243 Computing 2019 Data.pdf
	Final p iv-vi Acknowledgments 48243 Computing 2019 Data.pdf

	toc.pdf


