
            
                
            

            Skip to Main Content

    




    

    

    
        
    

    


    



 
    



    


    
            
        
         



            
            
                    
                
                
            
                
        
        
            
                
                        
                                
                            
                            
                        
                
                Close
            

                    	
                        Journals 

                            	
                        ASME Journals 

                            	
                        All Journals 

                    
                
	
                        Virtual Issues 

                    
                
	
                        Mechanical Engineering Magazine Select Articles 

                    
                
	
                        Applied Mechanics Reviews 

                    
                
	
                        ASCE-ASME Journal of Risk and Uncertainty in Engineering Systems, Part B:  Mechanical Engineering 

                    
                
	
                        ASME Letters in Dynamic Systems and Control 

                    
                
	
                        ASME Open Journal of Engineering 

                    
                
	
                        Journal of Applied Mechanics 

                    
                
	
                        Journal of Autonomous Vehicles and Systems 

                    
                
	
                        Journal of Biomechanical Engineering 

                    
                
	
                        Journal of Computational and Nonlinear Dynamics 

                    
                
	
                        Journal of Computing and Information Science in Engineering 

                    
                
	
                        Journal of Dynamic Systems, Measurement, and Control 

                    
                
	
                        Journal of Electrochemical Energy Conversion and Storage 

                    
                
	
                        Journal of Electronic Packaging 

                    
                
	
                        Journal of Energy Resources Technology 

                    
                
	
                        Journal of Engineering and Science in Medical Diagnostics and Therapy 

                    
                
	
                        Journal of Engineering for Gas Turbines and Power 

                    
                
	
                        Journal of Engineering for Sustainable Buildings and Cities 

                    
                
	
                        Journal of Engineering Materials and Technology 

                    
                
	
                        Journal of Fluids Engineering 

                    
                
	
                        Journal of Heat and Mass Transfer 

                    
                
	
                        Journal of Manufacturing Science and Engineering 

                    
                
	
                        Journal of Mechanical Design 

                    
                
	
                        Journal of Mechanisms and Robotics 

                    
                
	
                        Journal of Medical Devices 

                    
                
	
                        Journal of Micro and Nano-Manufacturing 

                    
                
	
                        Journal of Nanotechnology in Engineering and Medicine 

                    
                
	
                        Journal of Nondestructive Evaluation, Diagnostics and Prognostics of Engineering Systems 

                    
                
	
                        Journal of Nuclear Engineering and Radiation Science 

                    
                
	
                        Journal of Offshore Mechanics and Arctic Engineering 

                    
                
	
                        Journal of Pressure Vessel Technology 

                    
                
	
                        Journal of Solar Energy Engineering 

                    
                
	
                        Journal of Thermal Science and Engineering Applications 

                    
                
	
                        Journal of Tribology 

                    
                
	
                        Journal of Turbomachinery 

                    
                
	
                        Journal of Verification, Validation and Uncertainty Quantification 

                    
                
	
                        Journal of Vibration and Acoustics 

                    
                



                
	
                        ASTM Journals 

                            	
                        All Journals 

                    
                
	
                        Advances in Civil Engineering Materials (ACEM) 

                    
                
	
                        Geotechnical Testing Journal (GTJ) 

                    
                
	
                        Journal of Testing and Evaluation (JTE) 

                    
                
	
                        Materials Performance and Characterization (MPC) 

                    
                
	
                        Smart and Sustainable Manufacturing Systems (SSMS) 

                    
                
	
                        Cement, Concrete and Aggregates (CCA) 1979-2004 Backfile 

                    
                
	
                        Journal of ASTM International (JAI) 2004-2012 Backfile 

                    
                
	
                        Journal of Composites, Technology & Research (JCTR) 1978-2003 Backfile 

                    
                
	
                        Journal of Forensic Sciences (JOFS) 1972-2005 Backfile 

                    
                



                



                
	
                        Conference Proceedings 

                            	
                        ASME Conference Proceedings 

                            	
                        All Conference Proceedings 

                    
                
	
                        Browse by Series 

                    
                
	
                        Browse by Subject Category 

                    
                
	
                        Browse by Year 

                    
                



                



                
	
                        eBooks 

                            	
                        ASME eBooks 

                    
                
	
                        ASTM eBooks 

                    
                
	
                        AWS eBooks 

                    
                
	
                        BEP eBooks 

                    
                



                
	
                        Standards 

                    
                
	
                        Publishing Partners 

                            	
                        ASME 

                    
                
	
                        ASTM International 

                    
                
	
                        American Welding Society 

                    
                
	
                        Business Expert Press 

                    
                



                
	
                        Resources 

                            	
                        About 

                    
                
	
                        Authors 

                    
                
	
                        Librarians 

                    
                
	
                        FAQs 

                    
                
	
                        Contact Us 

                    
                
	
                        ASME.ORG 

                    
                
	
                        Purchase 

                    
                



                



        
    



    
        




    
        
        
            Cart 
        

    




    
    

        User Tools Dropdown
    


    




    
        
        
            Cart 
        

    




    
    


    

    

        
        
            
                
Sign In                
            
            
                

            

        





        

    




    
        
            
                    
                
                
            
        
    





    
        





            Toggle MenuMenu
            
                        	

                        Latest Proceedings

                    
                
	

                        All Years

                    
                
	

                        Browse by Subject Category

                            	

                        Multidisciplinary Engineering

                    
                
	

                        Biomedical and Biotechnology Engineering

                    
                
	

                        Design Engineering

                    
                
	

                        Manufacturing and Materials Engineering

                    
                
	

                        Microtechnology and Nanotechnology

                    
                
	

                        Nuclear Engineering

                    
                
	

                        Power and Energy

                    
                
	

                        Pressure Technology

                    
                



                
	

                        All Proceedings

                    
                
	

                        Topic Collections

                    
                
	

                        About

                            	

                        About IDETC-CIE

                    
                



                



            




        
            Search Dropdown Menu
        

    
        
            
                
                    header search
                    
                        search input
                        
                        
                        
                        
                        
                        
                        
                        
                            Search input auto suggest
                        
                        
                        

                    

                        
                            
                                filter your search
                            
                            All Content
All Proceedings
Design Engineering
IDETC-CIE


                        

                    
                        Search
                    

                

            

        


    Advanced Search

    


    
    
    
    
    
    
    
    

        

    



 
    




    
        
            
                Skip Nav Destination
                




    
        
            
                Close mobile navigation
            
            
    
        
    
        
    

        
            ASME 2023 International Design Engineering Technical Conferences and Computers and Information in Engineering Conference
        


        
            August 20–23, 2023
        


        
            Boston, Massachusetts, USA
        


        
                Conference Sponsors:
                    	
                            Design Engineering Division
                        
	
                            Computers and Information in Engineering Division
                        


                

        


        
            Volume 1: 25th International Conference on Advanced Vehicle Technologies (AVT)
        


        
            
                ISBN:
            

            
                978-0-7918-8728-8
            

        



 
    

    
        	
            Previous Paper
        
	
            Next Paper
        

 
    


                

                

            

        

    
 
    

        

    
        

    
        Article Navigation
    







    
            
            
                PROCEEDINGS PAPER
            



        
                    
                        Mobile Manipulation Platform for Autonomous Indoor Inspections in Low-Clearance Areas
                    


    
                

                            
            Erik Pearson, 


                    

    
        
    Erik Pearson



    


    
        Stevens Institute of Technology
, Hoboken, New Jersey, United States



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

                

                            
            Paul Szenher, 


                    

    
        
    Paul Szenher



    


    
        Stevens Institute of Technology
, Hoboken, New Jersey, United States



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

                

                            
            Christine Huang, 


                    

    
        
    Christine Huang



    


    
        Stevens Institute of Technology
, Hoboken, New Jersey, United States



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

                

                                Brendan Englot

                    

    
        
    Brendan Englot



    


    
        Stevens Institute of Technology
, Hoboken, New Jersey, United States



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

    








    
    
        
    



                            
                    
                        Author Information
                    
                

                

   

            
                Erik Pearson
                                                            


                
                    Stevens Institute of Technology
, Hoboken, New Jersey, United States



                

        

   

            
                Paul Szenher
                                                            


                
                    Stevens Institute of Technology
, Hoboken, New Jersey, United States



                

        

   

            
                Christine Huang
                                                            


                
                    Stevens Institute of Technology
, Hoboken, New Jersey, United States



                

        

   

            
                Brendan Englot
                                                            


                
                    Stevens Institute of Technology
, Hoboken, New Jersey, United States



                

        





                

        
                
                    
                        Paper No:
                    
                    DETC2023-111245, V001T01A014; 5 pages
                



                
                    
                        https://doi.org/10.1115/DETC2023-111245
                    

                


                
                    Published Online:
                    November 21, 2023
                

        

        

    

 
    

    
         
    






    

    	
  
    Views Icon
    
      Views
      
    
  
  	Article contents
	Figures & tables
	Video
	Audio
	Supplementary Data
	Peer Review



	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    


    
	

    
        
            Cite Icon
        
        Cite
    


    
	
    
            
        
            
                Permissions
            
        
    

 
    



	
    
        
        Search Site
    







  Citation

  Pearson, E, Szenher, P, Huang, C, & Englot, B. "Mobile Manipulation Platform for Autonomous Indoor Inspections in Low-Clearance Areas." Proceedings of the ASME 2023 International Design Engineering Technical Conferences and Computers and Information in Engineering Conference. Volume 1: 25th International Conference on Advanced Vehicle Technologies (AVT). Boston, Massachusetts, USA. August 20–23, 2023. V001T01A014. ASME. https://doi.org/10.1115/DETC2023-111245

  Download citation file:

  	Ris (Zotero)
	Reference Manager
	EasyBib
	Bookends
	Mendeley
	Papers
	EndNote
	RefWorks
	BibTex
	ProCite
	Medlars





        
        
    
        

        
            Search Dropdown Menu
        

    
        
            
                
                    toolbar search
                    
                        search input
                        
                        
                        
                        
                        
                        
                        
                        
                            Search input auto suggest
                        
                        
                        

                    

                        
                            
                                filter your search
                            
                            All Content
All Proceedings
Design Engineering
IDETC-CIE


                        

                    
                        Search
                    

                

            

        


    Advanced Search

    


    
    
    
    
    
    
    
    
 
    


        

    






    
    
        

    

        





            Abstract

            
                
                    
                    Mobile manipulators have been used for inspection, maintenance and repair tasks over the years, but there are some key limitations. Stability concerns typically require mobile platforms to be large in order to handle far-reaching manipulators, or for the manipulators to have drastically reduced workspaces to fit onto smaller mobile platforms. Therefore we propose a combination of two widely-used robots, the Clearpath Jackal unmanned ground vehicle and the Kinova Gen3 six degree-of-freedom manipulator. The Jackal has a small footprint and works well in low-clearance indoor environments. Extensive testing of localization, navigation and mapping using LiDAR sensors makes the Jackal a well developed mobile platform suitable for mobile manipulation. The Gen3 has a long reach with reasonable power consumption for manipulation tasks. A wrist camera for RGB-D sensing and a customizable end effector interface makes the Gen3 suitable for a myriad of manipulation tasks. Typically these features would result in an unstable platform, however with a few minor hardware and software modifications, we have produced a stable, high-performance mobile manipulation platform with significant mobility, reach, sensing, and maneuverability for indoor inspection tasks, without degradation of the component robots’ individual capabilities. These assertions were investigated with hardware via semi-autonomous navigation to waypoints in a busy indoor environment, and high-precision self-alignment alongside planar structures for intervention tasks.
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