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Next Generation Bioacoustics on Dorado
 
[bookmark: _GoBack]Initial integration of highly sensitive active sonars for biological detection and mapping in the mid-water onto the existing I2MAP Payload for the Dorado AUV is complete. This augmentation to the core video transect data allows to see acoustic targets at distance, in front and below, of the AUV as it conducts survey missions. Also starting this year, we have conducted three operations targeted using the system to collect this transect data at night, conducting matched daytime and nighttime operations, a first for this payload.  We have also completed two development dive days on the RV Rachel Carson with the system, one targeted at reducing noise in the system. The second engineering deployment collected 4K resolution video to help better understand the impact and benefit this upgrade could have across all video systems at MBARI. The rest of the year remains focused on refinement of the system, improvement to mission scripting on the AUV, and production data collection. Monthly deployments of the system are to continue throughout 2019.  Other future goals for 2019 include data synthesis, bridging the gap between the acoustic and video data, and onboard processing of the acoustics to facilitate adaptive mission controls that will be proposed for 2020. 
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Kakani Katija
Deep Sea Bioinspiration
Since the summer of 2017, we have been establishing the Bioinspiration Lab at MBARI, whose core team members are involved in developing tools, deploying instrumentation, and conducting laboratory studies of midwater and benthic organismal ecomechanics for bioinspired engineering design applications. These efforts involve engineering, science, and administrative tasks, which include the following: 
Engineering activities:
· Integrating a new laser on DeepPIV that will double the illumination power output from the current version (Figure 1A). We acquired two Coherent, 2 W, 639 nm DPSS lasers in the Fall of 2017, and are testing both systems with planned integration for June 2018 deployments.
· Conducted a feasibility study for 3D flow measurements using plenoptic imaging hardware called EyeRIS. We are in the process of testing similar hardware on loan from NOAA, and working with partners at NOC and Henry Ruhl (CenCOOS) to fund the initial acquisition of hardware. 
Scientific activities:
· The DeepPIV instrument has been deployed on nearly 80 ROV dives since Summer of 2015. These efforts have largely been conducted during midwater dives, with deployments during benthic dives planned with Senior Scientist Jim Barry in Summer 2018.
· During our last midwater cruise with Senior Scientist Bruce Robison, we successfully conducted 3D reconstructions of relatively rare larvacean’s (Mesochordaeus) mucus house. This effort was especially challenging due to the fragile mucus structure, and could not have been accomplished without the masterful skills of MBARI’s ROV pilots.
· We are working closely with the Video Lab to streamline the annotation and analysis of DeepPIV video data, and the subsequent integration of the data in VARS.
Administrative activities:
· Establishing the Laser Lab, a shared-use space that will enable safe operation of lasers at MBARI (Figure 1B).
· Assisting with LRAUV lab and cubicle renovations to enable more effective use of shared space over multiple engineering development projects (Figure 1C and D).
· Hiring (1) an NSF-funded Research Assistant as part of a collaboration with MBA and Hopkins Marine Station, to study jellyfish movement ecology by deploying animal-borne sensor packages; (2) searching for a Research Engineering Technician who will support all activities of the Bioinspiration Lab; and (3) NSF-funded Machine Learning Postdoctoral Researcher as part of a collaboration with Steve Rock (Stanford University) to enable robust, automated tracking algorithms of state-changing midwater targets on autonomous vehicles.
· Establishing the Deep Ocean Inspiration Group. External members of the working group come from diverse backgrounds (e.g., optical physics, materials science, computational physics, mathematics, experimental fluid mechanics, and organismal biologists), whose shared interests stem from bio-inspired engineering design. Members will participate in the Bioinspiration Lab’s planned research cruises in 2018.
[image: ]
[bookmark: _Ref505159936]Figure 1. Activities of the Bioinspiration Lab include (A) testing and integration of a new laser, establishing the (B) Laser Lab, (C) reorganizing the LRAUV lab space and (D) cubicle area for more effective use of shared space. 
Publications and Presentations (* - invited talk, underline – advised student)
1. Yoerger D, Breier JA, Curran M, Fujii J, German CR, Gomez-Ibanez D, Govindarajan A, Hobson B, Howland J, Katija K, Llopiz J, Pontbriand C, Risi M, Robison BH, Rock S, Wiebe PH (2018). “Mesobot: An autonomous underwater vehicle for tracking and sampling midwater targets.” ASLO Ocean Sciences Meeting, February 11-16, Portland, OR.
1. Mooney TA, Flaspohler GE, Caruso F, Katija K, Fontes F, Afonso P, Shorter KA (2018). “Fine-scale locomotion patterns of the veined squid, Loligo forbesi, measured using a novel bio-logging tag.” ASLO Ocean Sciences Meeting, February 11-16, Portland, OR.
1. Katija K, Sherman AD, Sherlock RE, Robison BH (2018). “DeepPIV: Elucidating small-scale zooplankton-particle interactions in the deep sea.” ASLO Ocean Sciences Meeting, February 11-16, Portland, OR.
1. Katija K, Sherlock RE, Sherman AD, Robison BH (2018). “DeepPIV reveals how mucus houses of deep sea, giant larvaceans are built.” Society of Integrative and Comparative Biology Annual Meeting, January 3-7, San Francisco, CA.
1. Katija K* (2017). “DeepPIV: Measuring carbon fluxes in the mesopelagic using particle image velocimetry.” Pump It Up Workshop, September 28-29, Woods Hole, MA.
1. “From outer to inner space: How exploration leads to inspiration.” Stanford Women’s Perspectives Seminar, Stanford University, January 25th, 2018. Palo Alto, CA.
1. “DeepPIV: Measuring small-scale fluid motion in the deep sea.” Stanford Fluid Mechanics Seminar Series, Stanford University, November 28th, 2017. Palo Alto, CA.
1. “New technology enables the study of biomechanics, functional morphology, and ecology of giant larvaceans in the deep sea.” Ocean Sciences Seminar Series, University of California, Santa Cruz, October 13th, 2017. Santa Cruz, CA.
1. “New technology enables the study of biomechanics, functional morphology, and ecology of giant larvaceans in the deep sea.” Joint Biology and Physics Seminar Series, Bates College, September 26th, 2017. Lewiston, ME.



DHS LRAUV Arctic Domain Awareness - Hobson
This externally funded project is working in parallel with the internal project #901727.99 to build a new Long Range AUV to demonstrate to the US Coast Guard how autonomous vehicles could be used under the arctic ice to detect and track fuel or oil leaks.  MBARI is building a new LRAUV with WHOI for test deployments beginning in the summer of 2018.  All of the parts have been delivered and MBARI and WHOI technicians are building the sub-assemblies up in parallel with those required for the new MBARI vehicles.

Hot Spot Support – Brian Kieft & Tom O’Reilly
[image: ]
1. Successfully exported Hotspot to University of Hawaii with successful field testing in December, proving autonomous tracking of LRAUV Opah off Diamond Head (above)
1. Quarterly visits to Station M continued on schedule and good Rover health was confirmed. Additionally, Hot Spot geo-located the Rover at 4000 meters depth following redeployment in November, using acoustic range-only algorithm developed by our collaborator Ivan Masmitja (SARTI-UPC). 
1. Completed conversion of Hot Spot payload to 1U payload box for the SV3 is complete. This configuration has been integrated with University of Hawaii's Wave Glider and will be used to acoustically track the submerged MiVEGAS LRAUVs and quickly retrieve their data when they surface.

LRAUV Payloads – Brett Hobson
1. The emphasis LRAUV engineering team has shifted from refining the vehicle to integrating new science payloads. Over the last quarter we have been focused on integrating 3G ESPs onto the MBARI and University of Hawaii (UH) vehicles.  The three UH LRAUVs that were built under an NSF funded collaboration between UH and MBARI will all be delivered to UH by March 10th and will be immediately sent to sea for a study on the microbial oceanography of open ocean eddy’s.  Back at MBARI the team is also integrating a new biolumenesince instrument for Dr. Haddock as well as supporting ongoing operations for the Chavez, Scholin and Zhang labs.  Tethys, MBARI’s oldest vehicle LRAUV is undergoing an update to the computer, motherboard and wiring to bring her the same standards as the rest of the fleet and is expcted to be running again by March. 
Ocean Imaging – David Caress
1. The Ocean Imaging project is developing a low altitude seafloor survey capability combining subsea lidar, multibeam sonar, stereo color cameras, and an inertial navigation system in order to achieve 1-cm scale topographic mapping combined with color photomosaics. MBARI took delivery of a new wide swath subsea lidar (WiSSL) system from 3D at Depth in December 2017. The WiSSL achieves a wider field of view and faster scan rate than the lidar used previously, allowing us to more than double the coverage of our ROV-based 1-cm-resolution seafloor surveys. We just completed the first sea trials of the 2018 low altitude survey system integrated with ROV Ventana, successfully demonstrating the lidar performance at a 1500-m depth. The current survey system includes an articulating mount for the sensor package within a Ventana toolsled, allowing surveys of steep terrain. In addition to testing the mapping sensors, we also successfully demonstrated automatically articulating the survey system to be normal to the seafloor, and automated survey line running using Ventana’s new Greensea control software.
[image: ../../../Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/901DE5E4-304A-4F26-A1C4-B0D7D24A051D/IMG_2538.jpeg]
Figure 1. This photograph shows the low altitude survey system mounted in a Ventana toolsled surveying across test structures in the test tank, with the lidar scan visible.
[image: ../../../Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/539E9B49-723A-4AB4-B1A5-C153B05D88DF/20180126FirstLidarMBeditviz.png]
Figure 2. This figure shows lidar mapping of the test structures and tag lines in the test tank in map view (left) and 3D point cloud (right).
[image: ../../../../../Volumes/OceanImaging2018/2018LowAltitudeSu]
Figure 3. Bottom of mapping system on ROV Ventana with the mount rotated all the way forward, as if mapping a vertical wall.



Persistence Lab - Matt Kemp 
Fault Prognostication project highlights
The goal in Year 2 is to design and test an add-on device that can predict failures of the LRAUV before they occur. To achieve this goal, we will use agile design methods and start with a proof-of concept mass-shifter prognoser in Spring 2018, followed by fabrication of a first article in Summer 2018, and initial at-sea deployment in late Fall 2018. This development will leverage the Generic Software Architecture Prognostics framework recently developed by NASA Ames.
[image: ]
WetWifi project highlights
The goal of this project is to perform a technical evaluation of an acoustic modem developed by OceanComm Inc. OceanComm recently achieved data rates of 1 Mbps in Lake Michigan; similar performance in ocean conditions could be transformational. Joint at-sea testing in Monterey Bay are planned for early February, late  March, early May, mid-July, and mid-September. If the outcome of these tests is positive, the evaluation will be followed by a proof-of-concept phase in 2019, aimed at showing that near-real-time transfer of very large data files between a submerged AUV and a shore-based operator is possible.
[image: ]



Recent Professional Activities
Publications
B. Raanan, M. Kemp, et al., "Detection of unanticipated faults for AUVs using online topic models", Journal of Field Robotics.
Other Activities
· Presentation at Navy Research Laboratory: Failure forecasting for AUVs.
· Meeting with NASA Ames' Prognostics Center of Excellence to discuss integration of their prognostication software framework to an AUV.
· Awarded adjunct Professorship at Duke University ECE department.
· PhD dissertation committee for Andrew Young/Duke ECE.

Targeted Sampling by Autonomous Vehicles - Yanwu Zhang
· Working with LRAUV teammates and collaborating with ESP team, developed algorithms and mission scripts for the 3G-ESP 60-cartridge field tests in December and January. Working with Carlos Rueda, Chris Wahl, and LRAUV team, used Waveglider Tiny to autonomously track an upwelling front in Monterey Bay over 39 hours in October.




General Report
Steering Committee/Working Group Participation
· Doug Au is a member of:
· AUVSI Maritime Advisory Committee. 
· NeXOS (European ocean observing program) Advisory Committee.
· Scientific committee on oceanographic research (SCOR).
· Xprize judging panel for seafloor mapping.
· Schmidt Marine Technology Partners (SMTP) Advisory Panel
· Dave Caress is a Member of GMT (Generic Mapping Tools) Steering Committee.
· 
· 
· Duane Edgington serves on the NOAA Fisheries Automated Image Analysis Strategic Initiative panel, whose goal is to develop guidelines, set priorities, and recommend projects to develop broad-scale, standardized automated analysis of still and video imagery for use in marine fisheries stock assessment.
· 
· 
· 
· 
· Bill Kirkwood Serves on the IEEE Ocean Engineering Society Executive Board and is working on 4 committees:
· Ocean Engineering Society (OES) Treasurer 
· Chair of the OES Advanced Technology Committee. Includes Maritime Autonomous Vehicles (adding air and surface vehicles as part of ocean going autonomous systems)
· On the IEEE SCC42 Standards Committee for Air, Land, Sea vehicle interoperability and communications. 
· Santa Clara University, Mechanical Engineering Department, Adjunct Professor and Advisory Board Member
· Mike McCann 
· Serves as business liaison for MBARI’s membership in the Open Geospatial Consortium,
· serves on the OceanSITES Data Management Team,
· serves on the CeNCOOS Data Management and Communications Advisory Committee,
· serves on the Board of Directors of the Web3D Consortium and co-chairs the Geospatial working group.
Conferences/Workshops/Symposiums attended
· 
· 
· 
· 
· 
· 
· 
· 
Jim Birch attended Society of Comparative and Integrative Biology, San Francisco,  Jan 3-6, 2018.
Dave Caress, Bill Kirkwood, Mike Mc Cann Tom O’Reilly and Rich Schramm attended AGU 2017 Fall Meeting, December 11-12, New Orleans.
Bill Kirkwood attended RobotX, A Maritime Robotics Forum, Sponsored attendance by Office of Naval Research, Sydney, Australia, Dec 14th to 17th, 2017 – Currently assembling a journal special addition on Maritime Robotics as a Guest Editor. 
Carlos Rueda-Velásquez was invited to participate in the Earth Science Information Partners (ESIP) Federation Winter 2018 meeting. He conducted a technical workshop about the ORR semantic repository software as one step toward exposing the system to a wider audience while also promoting further participation in its use and development by the ESIP community.
Conference Presentations
· 
Danelle E Cline, Duane R Edgington, Henry Ruhl, Jennifer M Durden and William B Hosking (2018). "Analysis of convolution detection architectures for deep-water benthic imagery." 2018 Ocean Sciences Meeting, 11-16 February, 2018. Portland, Oregon, USA.
 Mike McCann presented a poster about using STOQS for visualizing Coordinated Canyon Experiment data at the Fall AGU meeting on 12 December 2017
T. O'Reilly et al, "New technological developments provide deep-sea sediment density flow insights: the Monterey Coordinated Canyon Experiment", AGU 2017, New Orleans (Poster)

· 
Invited Lectures
· 
· 
· 
· 
· 
· 
· 
· 
Kirkwood, W. (2017) “What is Autonomy and when does it become Artificial Intelligence” Singapore AUV Challenge, Singapore, 11 March, 2017 
NOAA, Long Marine Lab, Planning Southern California Experiment for Stock Assessment in Untrawlable Habitat, 14th – 16th, March, 2017
Peer-Reviewed Publications 
· 
· 
· 
· Peter G. Brewer, Edward T. Peltzer, Peter M. Walz, and William J. Kirkwood (2018), “Creating the Art of Deep-Sea Experimental Chemistry with MBARI ROVs”, Oceanography, December, Vol 30, No.4, https:doi.org/10.5670/oceanog.2017.310
· J del Rio, D. Toma, E. Martínez, T. O’Reilly, E. Delory, J. Pearlman, C. Waldmann, and S. Jirka. "A Sensor Web Architecture for Integrating Smart Oceanographic Sensors into the Semantic Sensor Web." IEEE Journal of Oceanic Engineering (2017).
· N.P. Roden, G. Johnstone, M. Milnes, J. Black, S. Whiteside, W. Kirkwood, K. Newbery, S. Stark, E. van Ooijen, B. Tilbrook, E. T. Peltzer, K. Berry, D. Roberts (2018),  "Carbonate chemistry of an in-situ free-ocean CO2 enrichment experiment (antFOCE) in comparison to short term variation in Antarctic coastal waters", Nature – Scientific Reports, Accepted - Decision letter for SREP-17-09642B.
· Olins, HC, Rogers DR, Preston C, Ussler III W, Pargett D, Jensen S, Roman B, Birch JM, Scholin CA, Haroon MF and Girguis PR. 2017. Co-registered Geochemistry and Metatranscriptomics Reveal Unexpected Distributions of Microbial Activity within a Hydrothermal Vent Field. Front. Microbiol. 8:1042. doi: 10.3389/fmicb.2017.01042
· Baussant, T., A. Krolicka, M. Maeland, S. Ramanand, C. Boccadoro, C. Preston, R. Marin III, J. Birch, and C. Scholin in Arctic Approach, G. Sand, S. Dahle, O. A. Misund (eds). 2017.  Can we use microbes to tell us about the presence of oil in water?  Pp. 153-166. Fagbokforlaget.
· Ryan, J., R. Kudela, J. Birch, M. Blum, H. Bowers, F. Chavez, G. Doucette, K. Hayashi, R. Marin III, C. Mikulski, J. Pennington, C. Scholin, G. smith, A. Woods, Y. Zhang.  2017.  Causality of an extreme harmful algal bloom in Monterey Bay, California during the 2014-2016 northeast Pacific warm anomaly.  Geophysical Research Letters (DOI:10.1002/2017GL072637).

Bowers, H.A., J. Ryan, R. Marin III, J. Birch, and C. Scholin.  2017.  Sandwich hybridization probes for the detection of Pseudo-nitzschia species: an update to existing probes and a description of new probes.  Harmful Algae 70:37-51. doi: https://doi.org/10.1016/j.hal.2017.10.005
Other Publications
· 
· 
· 
· 
· 
· 
· 

Tom O’Reilly

· 
T. O'Reilly et al, "New technological developments provide deep-sea sediment density flow insigts: the Monterey Coordinated Canyon Experiment", AGU 2017, New Orleans
C. Paull et al, "Direct measurements of the evolution and impact of sediment density flows as they pass through Monterey Submarine Canyon, offshore California", AGU 2017, New Orleans
D. Parsons et al, "The down-canyon evolution of submarine canyon density flows", AGU 2017, New Orleans
P. Talling, et al, "Go big or die out: bifurcation and bimodality in submarine sediment flow behavior", AGU 2017, New Orleans
S. Simmons et al, "Anatomy of a turbidity current: concentration and grain size structure of a deep-sea flow revealed by multiple-frequency acoustic profilers", AGU 2017, New Orleans
C. Heerema et al, "Insignts from field observations into controls on flow front speed in submarine sediment flows", AGU 2017, New Orleans
M. McGann, et al, "Benthic formanifers identify the source of displaced sediment from a sediment density density flow at ~1840 meters near the Seafloor Instrument Node of the Monterey Coordinated Canyon Experiment", AGU 2017, New Orleans
M. McCann, et al, "Integrated web-based immersive exploration of the Coordinated Canyon Experiment data using open source STOQS software", AGU 2017, New Orleans

External Reviews 
· 
· 
· 

Bill Kirkwood - reviewer May 30th to June 2nd, 2017, Gulf of Mexico Research Initiative (GoMRI). 
Yanwu Zhang Guest Editor of IEEE Earthzine AUV theme: Autonomous Underwater Vehicles Lead to Discoveries in the Oceanic Wilderness.
Collaborations
· Jim Birch collaborates with: 
· MARUM, University of Bremen, Germany on developing a next-generation gene sequencer as a back end to the 3G ESP.   NOPP grant application.
· MBio/NOAA.  Develop TIRF technology as analytical technique to the 3G ESP.  NOPP grant aplication.
· MiVEGAS team from University of Hawaii; delivery of three 3G ESP’s and cruise checkout—March 10--Apr 11, 2018
· Bill Kirkwood colaborates with: 
· 
University of Washington – APL with Dr. Tom Curtin, creating the Maritime Autonomous Systems Competition Consortium (MASC2) for the purpose of establishing parity in maritime robotics education
Kelly Benoit-Bird, developing an Advanced Studies institute proposal for IEEE to support a meeting on Acoustics and AUVs future needs.
Tom O’Reilly collaborates with:
P Dias, J Pinto, J Sousa of the University of Porto. Dias and Pinto helped O'Reilly integrate MBARI's LRAUV into Porto's "Neptus" vehicle planning software. We are integrating the Wave Glider "Hot Spot" vehicle with Neptus in preparation for the UH-MBARI MiVEGAS Falkor cruise in March 2018; we'll use Neptus to plan periodic LRAUV-Wave Glider rendezvous for LRAUV data transfer to Hot Spot via 802.11 (WiFi). 
Coordinated Canyon Experiment team (National Oceanography Center Southampton, University of Hull, Ocean University of China and US Geological Survey); Co-authored posters and articles for CCE sessions at AGU Fall 2017 meeting in New Orleans.
MiVEGAS team from University of Hawaii; exporting Hot Spot technology and training them in use of Neptus software to plan and execute LRAUV missions, including the upcoming UH-MBARI MiVEGAS cruise in March 2018.
Jay Pearlman of IEEE, coauthoring book chapter with Doug Au for Pearlman's "Challenges and approaches to system integration" book.
Kai Goebel, NASA Ames Research Center, evaluating NASA fault-detection/fault-response software application framework for potential use aboard LRAUV
Ivan Masmitja and Joaquin del Rio, Polytechnic University of Catalunya, on acoustic geolocation and tracking algorithms and techniques
Carlos Rueda-Velásquez collaborated with:
MiVEGAS team, University of Hawaii, regarding export of LRAUV software (TethysDash, LRAUV simulator) and training.
Several members of the Federation of Earth Science Information Partners in the area of semantic technologies to support environmental sensing data management.
Members of the NSF funded “Cross-Domain Observational Metadata Environmental Sensing Network (X-DOMES)” on final integration of the various components of the project.
Grants
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 

Dave Caress:
NSF-OCE Marine Geology and Geophysics program is funding “Collaborative Research: Advancing Deformation Monitoring Methods at Axial Seamount”
PI David Caress in collaboration with Scott Nooner (UNCW) and William Chadwick (PMEL/OSU).
Funds three expeditions to Axial Seamount over the next five years.
Intent is to measure vertical deformation of Axial Seamount through the eruption cycle by combined repeat AUV mapping and pressure sensor benchmarks
Includes implementing Terrain Aided Navigation (TRN) on the Mapping AUV to allow precise repeat of long survey lines for vertical geodesy. TRN has been developed in the Precision Controls and Iceberg AUV projects.
After demonstration of TRN on the Mapping AUV during the 2018 expedition, we will transfer TRN to AUV Sentry of WHOI for use during expeditions in 2020 and 2022.
Brett Hobson, DHS award "LRAUV Arctic Domain Awareness" in collaboration with the  Arctic Domain Awareness Center of Excellence (ADAC) and Jim Bellingham and Mark Abbott (WHOI), $ 150,000 05/15/17-6/30/18.
Kakani Katija, NSF-IDBR award “A high-resolution bio-sensor to simultaneously measure the behavior, vital rates, and environment of key marine organisms” in collaboration with Aran Mooney, Alex Shorter, Aleck Huang (WHOI), and David Mann (Loggerhead Instruments). $74,623, 04/01/2015 - 03/31/18. 
Kakani Katija, Bruce Robison, Brett Hobson, NSF-OTIC award “Mesobot: a robot for investigating the ocean interior” in collaboration with Dana Yoerger and others (WHOI), Steve Rock (Stanford), Chip Breier (UTRGV). $431,534, 01/01/17 - 12/31/19.
Education and Outreach
· Bill Kirkwood:
Santa Clara University - Student Engineering Advisor to 4 person project team building an Autonomous Underwater Vehicle as a core system for future project developments in the Mechatronics Engineering Program.
IEEE – Ocean Engineering Society Board member and Assistant to the President for 2018 thru 2019. Chair of the Autonomous Marine Vehicles panel. 
Monterey Peninsula College, Engr 1A Lecture, “Intro to Engineering”, 5 Sep 2017
NOAA Fisheries - Panel member on Automating Fish Stock Assessments 
Florida Atlantic University – Assisting with MBARI AUV source code to allow them to integrate instruments in a proper fashion for their research, in signature phase.
Mike McCann 
Is now a part-time lecturer on the Computer Science faculty teaching at CSUMB teaching Computer Networking.
Mike McCann continues volunteering as a feeding show diver at the Monterey Bay Aquarium.
Other Activities
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· Bill Kirkwood
· Yanwu Zhang was added as a Guest Editor to do a special edition of Earthzine on AUVs.for publication online 1st quarter of 2018. 
· Featured in the IEEE-OES Beacon in Who’s Who in IEEE. September Edition 2017
· Guest Editor on an Autonomous Underwater Vehkcles Special Edition of the Ocean Engineering Societies Journal of Ocean Engineering. The edition is a set of selected paper form the 2016 AUV Symposium operated from the OES Tech Committee Kirkwood managed as Tech Committee Chair. 
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