
International Journal of Offshore and Polar Engineering
Vol. 6, No.4, December 1996 (ISSN 1053-5381)
Copyright © by The International Society of Offshore and Polar Engineers

New Research Directions in Deep-Ocean Technology Developments
for Underwater Vehicles and Resources

Jin S. Chung*
Department of Engineering, Colorado School of Mines, Golden, Colorado, USA

Michel Olagnon*
Ifremer Centre de Brest, Plouzane, France

ABSTRACT

The First International Deep-Ocean Technology (IDOT-96) Symposium and Workshop was held in 1996 and co-spon
sored by the U.S. National Science Foundation (NSF). The meeting focused on the technologies required in the development
of underwater vehicles and resources from the world's four leading countries - USA, France, Japan and Russia. Leading
authorities in each field of these technologies from these countries were invited to review the progress made in the past five
years. The meeting dealt with technologies at specific water depths of 2,000-10,000 m of the four countries. The participants
at the workshop discussed the adequacy of the present technologies and pinpointed the need for the development of new
technologies; new research directions in the development of underwater vehicles and the exploitation of deep-ocean
resources are being recommended.

INTRODUCTION

The First International Deep-Ocean Technology Symposium
and Workshop was held in 1996; it was organized by the
International Society of Offshore and Polar Engineers (ISOPE)
and co-sponsored by NSF, ISOPE, Ifremer (France) and the
Colorado School of Mines. The meeting focused on the technolo

gies required in the development of underwater vehicles and
resources from the world's four leading countries: USA, France,

Japan and Russia. Leading authorities in each field of these tech
nologies from these countries reviewed the progress made in the
past five years. The meeting dealt with technologies at specific
water depths of 2,000-10,000 m of the 4 countries.

The workshop pinpointed and recommended new research direc
tions that require the development of new technologies. Among
them, new research topics in technologies in specific water depths
of 2,000-10,000 m through the year 2000 are presented. It is hoped
that these topics will be of great interest to the other researchers.

The invited papers at the Symposium and Workshop were con
tributed by researchers from: the Naval Research Laboratory,
USA; Colorado School of Mines, USA; Woods Hole

Oceanographic Institution, USA; Ifremer, France; Japan Marine
Science and Technology Center (JAMSTEC); and Shirshov
Institute of Oceanology, Russia.

UNDERWATER VEHICLES FOR DEEP OCEAN
RESEARCH

Water Column

• develop better quality assurance
• need free-swimming without tether cable or with expendable

fiber-optic cable for underwater vehicles operating deeper than
4,000m

Sensing

Navigation
• need long-range subsea navigation
• need underwater navigation without assistance of sur
face ship and seafloor transponder network

Imaging
• need quantitative measurements from images
• need to replace still photographs with a better image,
such as digital

Chemical Sensors

• develop multi-parameter sampling for hydrothermal
vent exhausts with dilution in the order of 106 by robot

samplers

• need in-situ CO2, Fe, Mn, CH4 and N03 sensors

Networking

• Acoustic. Need long-term (> 5 years) acoustic relay stations
for long-range (> 100 km) data transmission

• Satellite IRF at low rate for control and high rate for data

recovery
• Expendable fiber-optic tether. Develop low-cost tether espe

cially for deep ROV operating at depth> 4,000 m

Propulsion

• Buoyancy schemes and alternative methods

Control

• Reliability. Require higher reliability, especially for mission

quality control and flexibility
• Multiple vehicles and other assets

Reliability
• increase mean time between failures
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Manipulator from A UVs

• Develop manipulator with high- or low-level control

Power

• Power management ., ,


