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College, School, Department, Lab, or Center* – Georgia Institute of Technology
Description* - This data served to investigate the functionality of the systems designed and described in the accompanying dissertation, “Robotic Solutions to Sampling and Sample Handling Challenges on Ocean Worlds”. These data include raw data of motor parameters that investigate the loads on the systems as they undergo functional testing for sampling sediment using a manipulator arm and for spooling tether on a small-scale tether management system, as well as data investigating the desalting ability and efficiency of a miniaturized electrodialysis system.
Data from “Chapter 4 – Sediment Sampling Arm Data.xlsx” were gathered between 2022-09-1 and 2022-09-30. Data from “Chapter 5 – TMS Testing Data.xlsx” were gathered between 2022-8-11 and 2022-8-30. Data from Chapter 6, published at F. E. Bryson et al., “Miniature Robotic Electrodialysis Development Data.” Zenodo, Jan. 01, 2022. doi: 10.5281/ZENODO.7076436 were gathered between 2021-05-17 and 2021-06-23.
File “Chapter 4 – Sediment Sampling Arm Data.xlsx” contains the raw data used in the analysis in Chapter 4 of the dissertation. The raw data is that which has been gathered from the servomotors in the sampling arm as described in the Methods section of this document, as well as in Chapter 4.
File “Chapter 5 – TMS Testing Data.xlsx” contains the raw data used in the analysis in Chapter 5 of the dissertation, describing the testing of the tether management system (TMS). The raw data is that which has been gathered from the motors that drive the system, as well as data from the load cell, which applies a calibration (included in the dataset and described in Chapter 5) to the raw data.
Data from Chapter 6 are available at Zenodo, Github via https://zenodo.org/record/7076436 under the Creative Commons Attribution 4.0 International license (Bryson et al., 2022): F. E. Bryson et al., “Miniature Robotic Electrodialysis Development Data.” Zenodo, Jan. 01, 2022. doi: 10.5281/ZENODO.7076436. This data includes text files contained in the folder “Data” that contain the raw data of current, voltage, and conductivity for each test. The dataset also includes a Jupyter lab notebook that contains additional data (total organic carbon measurements, volumes of solution and solution creation, as well as notes on experiments), titled “Development of the Miniature Robotic Electrodialysis (MR ED) System for Small-Scale Desalting of Liquid Samples with Recovery of Organics.ipynb”.
Abstract* - Ocean worlds are widely regarded as promising locations in the solar system in the search for life. However, the liquid water oceans that are the most promising locations for potential life lie isolated beneath kilometers of ice, which makes robotics and autonomy required for missions, and introduces new challenges for robotics, especially in sample handling systems. This thesis will address the needs for sampling on ocean worlds by using analog Earth environments and underwater technology development platforms to explore underwater solid sampling (e.g., sediment or ice), and by developing a liquid sampling system with ocean profiling capabilities suitable for a mission concept for a Europa melt probe. These studies will serve to investigate the challenges in sampling and the current state of the technology, concluding with the development of robotic solutions to these challenges. The objectives of this work are to: explore the needs of sampling systems for searching for life on ocean worlds, design robotic solutions to solve the identified challenges in sampling, and to develop benchtop systems to increase the technology readiness levels of these sampling systems for an ocean worlds mission context. To achieve these objectives, three systems were developed and tested in the lab, and, where possible, in a relevant environment: a solid sampling system for use on lightweight under-ice AUVs; a small tether management system for use on board an under-ice ocean profiler; and a milliliter-scale electrodialysis instrument for desalting samples of water in situ. The determination of these systems, the motivation behind each one and how they enable ocean world sampling or sample handling, the design, and results from testing are presented in this thesis.
Subject/Keywords: Planetary science; robotic sampling; tether management; electrodialysis; sediment coring; Europa; ocean worlds
Date data were made publicly available: Data from Chapter 6 (10.5281/ZENODO.7076436) were made publicly available on September 13, 2022. Data from Chapters 4 and 5 were made publicly available on November 4, 2022.
Sponsorship - NASA Grant No. 80NSSC19K0615, PI B. E. Schmidt; NASA PSTAR program grant NNX16AL07G, PI B. E. Schmidt.
Publications related to dataset -
Chapter 6 of this dissertation includes content adapted from a paper submitted to Earth and Space Science: F. Bryson et al., “Development of the Miniature Robotic Electrodialysis (MR ED) System for Small-Scale Desalting of Liquid Samples with Recovery of Organics,” Earth and Space Science, [submitted], 2022. Available: https://www.essoar.org/doi/abs/10.1002/essoar.10512554.1
The sensing data, measurement data, and observations used for analysis of the electrodialysis efficiency and effectiveness in this study (Chapter 6) are available at Zenodo, Github via https://zenodo.org/record/7076436 under the Creative Commons Attribution 4.0 International license (Bryson et al., 2022): F. E. Bryson et al., “Miniature Robotic Electrodialysis Development Data.” Zenodo, Jan. 01, 2022. doi: 10.5281/ZENODO.7076436.
Chapters 4 and 5 contain content that appears in conference proceedings. Additional content appears in this thesis that does not appear in the proceedings. Citations, respectively:
· F. Bryson et al., “A Configurable Solid Sampling System for AUV/ROV Icefin,” in Global Oceans 2020: Singapore – U.S. Gulf Coast, Oct. 2020, pp. 1–7. doi: 10.1109/IEEECONF38699.2020.9389075.
· F. Bryson et al., A Small-Scale Tether Management System for Under-Ice Ocean Profiling. OCEANS 2022 Hampton Roads. (2022, October)		


Information for README file















*These fields are required when submitting a dataset. 

Last revised September 29, 2015
