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Scope

This document comprises the strategic plan for the MBARI Platforms Engineering Group. 

1 Definitions

1.1 Platforms

The distinction between platforms and instruments is not always clear. The circumstances under which this distinction becomes important are:


· When the length and cost of the development cycle are similar

· For purposes of project evaluation, selection and oversight


A platform is defined as follows:


A platform provides and possibly manages resources to measuring devices (instruments, sensors) used to make primary scientific measurements. These resources include but are not limited to physical space, energy, data handling infrastructure, secondary scientific measurements (e.g., time, location, etc.), data telemetry services, access to other measuring devices and their data, navigation and propulsion services (the ability to locate a device in space and time).

Platforms are, in general, a shared resource with multiple users, with common interface standards, and are re-configurable to suit the needs of different applications and users.

Other characteristics that may used to distinguish between platforms and instruments include:

· Generality and modularity of infrastructure, re-configurability

· Intended application

· Primary use of data products generated

· Number of end users

2 Mission Statement

2.1 Current Capabilities (what we do)

· Monitor trends in scientific research internal and external to MBARI

· Monitor trends in platforms and related technologies

· Identify and develop strategic opportunities for technical development and collaborations related to platforms

· Provide an interface to entities (scientists, engineers, operations groups, institutions, etc.) seeking expertise in platforms and related technologies

· Set the direction of the development of platforms and related technologies at MBARI

· Develop technology standards that serve the oceanographic community

· Promote MBARI technologies and standards to the oceanographic community

2.2 Stakeholders (who we serve)

Scientists, engineers and operations groups, the MBARI management team, external technical and scientific collaborators

2.3 Justification for Existence (what makes us unique)

Within MBARI, the Platforms Engineering Group represents technical expertise in platforms and related technologies.

3 Charter

3.1 Principles

3.2 Functions

3.2.1 Produce and maintain a strategic plan (technology roadmap) pertaining to ocean observing platforms and related technologies

3.2.2 Support MBARI’s institutional mission 

3.2.3 Inform decisions related to the development and management of platforms and related technology programs and initiatives

3.2.4 Provide an interface to entities (scientists, engineers, operations groups, institutions, etc.) seeking expertise in platforms and related technologies 

3.2.5 Distill and manage institutional knowledge of platforms technology

3.3 Organization

3.3.1 Composition

The Platforms Engineering Technology Council (“the Council”) is comprised of engineering representatives from the Platforms Engineering Group and relevant Research Engineering Labs, appointed by the Director of Engineering. In addition, the Council may have a number of member science representatives, appointed by the Director of Science and the Platforms Engineering Group Lead, who acts as the Council Chair.

4 SWOT Analysis

4.1 Strengths:

4.1.1 Skills:

· Many members have extensive experience in marine platform development.

· MBARI has an established record of platform design and deployment.

· There are many diverse disciplines in the Platforms Group, such as real-time/embedded software, electronics, power systems, control systems, mechanical design, hydrodynamics, mathematical modeling, and others.  

· Both academic and industrial backgrounds are present.

4.1.2 Resources:

· Ready access to the deep sea.

· Good resources to execute projects, including ships, ROVs, AUVs,  Moorings, shop resources, internal funding, computers, lab space, etc.

· Education and resources for professional development are available.

4.1.3 Mission:

· Not required to make a profit.

· Funding is relatively stable.

· Technology driven as well as science driven.

· Freedom to innovate with advanced technologies.

· Mandate - general and versatile (we have a lot of latitude in defining our direction).

· Mbari encourages teaming and large projects.

· Management support of platforms group. 

· Emphasis on community thinking (we think in terms of developing ocean community , infrastructure, services and resources, addressing general needs). E.g. SAIL protocol, SIAM.

4.1.4 Organization:

· Matrixed work organization. 

· Close association with science problems (access to scientists and science questions).

· Freedom to make use of proposal process (that we have a proposal process is good).

· Possible to have longer than 3 yr development cycles.

· Grouping platforms and platforms engineers together will encourage sharing designs and standards, and reduce redundancy. 

· Have a systems level appreciation or view of issues when required.

· Grouping platforms engineers together could allow engineers to stay with project through I&T and initial operations. Encourages ownership and responsibility.

4.2 Weaknesses:

4.2.1 Human resources

· Insufficient tech support (1 tech: 9+ engineers)

· Inefficient execution of projects due to lack of key support staff (eg. Doc management)

· Lack of sufficient project dedicated technical support to efficiently complete work planned. Several examples would be:1) the Platforms group has only one dedicated group technican and no EE technician for 6+ engineers. Department wide the ratio is 1:7+. 2) There is no support for engineering documentation development, control or archival. The responsibility for a large proportion of technical support is taken up by engineers themselves impacting their project efficiency and taking attention away from primary tasks.

4.2.2 Technical facilties

· Inefficient project execution due to lack of project-dedicated lab space and lack of physical collocation of project members.

· Engineering lab space is available for projects but usually as a temporary space that discourages installation of complete tool sets and testing facilities and is often far from the office space of the project members. Works against projects achieving and maintaining execution momentum.

4.2.3 Resource management

· Too much multitasking among multiple projects for engineers, too many projects (proposal process inadequate?).

· Multi-tasking across 3 or more projects creates major inefficiencies and scheduling difficulties. Works against projects achieving and maintaining execution momentum.

4.2.4 Training and professional issues

· Insufficient awareness of ocean science problems, unfamiliarity with basic ocean science concepts and methods

· Lack of local educational resources in advanced technical fields, lack of emersion in current industrial state of the art technology (difficult to keep up with what’s happening…constant exposure not there)

· inadequate technology information cross over (we don’t get enough info about what is happening in other industries that might apply to oceanographic problems)

· MBARI’s geographical distance from higher education and technology centers makes it difficult to maintain professional currency. Engineers often do not take training opportunities when available due to perceived project workload and deadline pressure.

4.2.5 Project Management

· Tendency to understate projects resource and/or budget estimates

· Feature creep, slowness in completing projects, project schedule milestone slippage

· Lack of tools needed to help management and engineers to accurately predict time requirements (example?)
· Insufficient awareness of requirements and connection to users (example?)
· differing/diverse project management styles between projects (different expectations and schedules)

· Over-reviewed projects (design review process, not enough prototyping) (example?)
· For on-ship systems, not enough time for engineering tasks (Support Issue) (hard to get access to operational resources once deployed)

· Tendency to over-engineer or future proof, tendency to over complicate projects (example?)
· Lack of strong system level leadership and architecture/design skills (example?)
· Lack of design focus on manufacturability and operational use (example?)
· In summary, weakness in skilled project management that can accurately estimate budget and resources and effectively manage to budget and schedule. Lack of firm accountability reduces incentive to improve project management skills.

· Q. Is this a result of MBARI’s fixed resource environment?

· Potential weakness in effectively interacting with users to set requirements and choosing technical solutions that are of appropriate technical level and scaled to project requirements. Anouther weakness is the difficulty in maintaining involvement with systems after they have become operational to fully evaluate results and foster further technical development.

4.2.6 Program management

· Too much emphasis on project vs problem driven activities (doesn’t the problem come first and then the project is the technical implementation?)
· Unclear mission statement (MBARI vs Engineering vs Platforms…), undefined platforms vs instruments, undefined group objectives, lack of long-term vision and objectives, lack of focus, lack of strategic vision in project thrust areas

· Too much emphasis on big science vs supporting our in-house science colleagues

· Resource caps (MOOS) make it difficult when project work has to stop (kills momentum)

· Not adequately exploiting opportunities that are infeasible for profit-driven organizations (we don’t know what the opportunities are)
Not enough (proposal) review before doing projects

· Lack of careful review of external projects – less freedom to change

· Too many approved projects, can’t devote enough time and personnel

· Imbalance between large projects w/ high visibility and small margin for error and small, higher risk projects (imbalance in which direction? Example?)

· Insufficient collaboration between platforms projects (e.g. MOOS, MARS, Keck…)

· Difficult to balance short/long term projects and payoffs with existing staffing

· MBARI science different from external community (due to funding sources)

· Testing and continual development should be factored into proposal/planning process Still don’t have systems that can operate without maintenance for extended periods

· Overall weakness in setting firm organizational objectives, developing consistent vision to frame project directions and inadequate project proposal review (leading to too many projects?). Potential weakness that MBARI is reluctant to invest the resources into the infrastructure for supporting development projects in keeping with the scaling up of the size of the projects. Examples are systems engineering, project management, technician support, documentation management. Potential weakness that as MBARI continues to mature more time will be spent on bureaucratic overhead then on directly addressing engineering and science problems.

4.2.7 Platform group and MBARI organization issues

· Interruption, loss of momentum due to reorganization

· Small size of organization

· Skills within platforms might not be accessible to rest of institute as with ME,SE,EE org

· Impotent schedule accountability (institution wide)

· Not enough opportunities to engage with scientists on their particular interests (comes from both sides)

· Current group lacks AUV systems engineering (we do have a lot of experience…)

· Better working relationships with science and operations groups

· (in our environment, high development cost, high)

· limited finances

· many types of platforms, not enough expertise across types

· Weakness that broad range of platform types operated and under development at MBARI is too large for simultaneous specialization and technical advance in each type.

4.3 Opportunities:

4.3.1 Observatories

· Opportunity to transfer observing system to national observing system seems to exist now.

· MBARI’s role in ORION observatory efforts, MARS/MOOS/etc.

· Institutional focus on ocean observatories.

· Observatories open new platform options (eg. extended AUV deployments, hybrid ROV/AUV).

· Sharing of broad based observatory technology provides an opportunity to interact with and understand the science being done at other institutions.

· Existing connections to external science (IOOS, DESSC, ORION, NSF).

· Observatories becoming major initiative, community uncertain on how to proceed (systems engineering needed).

4.3.2 New/Evolving Technologies

· Real time data return from deep sea/long term presence.

· Design of distributed observing systems virgin territory, esp re transient processes.

· In situ power recovery for platforms and vehicles.

· Mars needs software solutions.

· Smart materials and structures for new class of platforms and vehicles.

· Rover comparatively unexploited, yet capable.

· There are many good challenges in AUV area (eg docking).

· Advances in communications. e.g. DSL

· Virtual operating environment for ROV may move ROV’s ahead of HOV’s for science utility.

· Coupling of heterogeneous observation systems to models beginning to be taken seriously.

· Progressive miniaturization of electronic components.

4.3.3 MBARI

· Enhanced ability to attract external funds due to MBARI contribution to projects.

· Oceanographic community recognition.

· Good resources and location for continued AUV development (strn).

4.3.4 General

· Opportunity to place MBARI personnel in community leadership roles.

· External institutional interest in MBARI technology (WHOI, NSF, etc).

· Use connections to instrument manufactures/vendor community to promote MBARI technology.

· Promote MBARI technology through conferences and peer review journals.

4.3.5 Structure/Organization

· Potential to define group wide standards for infrastructure functions (e.g. comms, power, OS).

· Refocus of personnel to platforms (providing a sense of project identity)
4.4 Threats

4.4.1 Funding/Resources

· Instability of external and MBARI funding

· Failure to align with values of funding source (e.g. social relevance) could jeopardize funding

· Decreased/level funding is a disadvantage

· Increased use of external funds

· Brings potential collaborative opportunities

· Competitors with potential collaborators 

· MBARI not competitive with other large institutions (SIO, WHOI) in acquiring external funding

· Use of external funding may also jeopardize our independence, makes us serve outside interests

· Resources spent supporting systems through full maturity reduces resources available for new development

· Resources required for supporting operational systems taxes resources

· Mitigated access to sanctuary resource due to increasing bureaucratic oversight

4.4.2 Competition

· WHOI

· Direct competitors for OOI/ORION technology push

· Technically very strong in platforms area (including areas in which we are weak: AUVs, acoustics, RF(?))

· Established presence within science community (WHOI name associated with platforms)

· WHOI strong in publishing peer-reviewed papers

· Have lock on national facility (Alvin, Jason)

· Private sector

· Domestic and international commercialization of ROVs and AUVs makes build vs buy a more difficult decision for us and for platform technology users

· Scripps/UCSD Supercomputing Center

· Large, efficient soft-money machine

· Strong positions in ORION, cyberinfrastructure collaborations

· Internal

· MBARI science/ops are building their own platforms (are we really addressing their needs? Why not? Resources? Strategy?)

· Harbor Branch?

4.4.3 Core Competencies

· Competitors better able to identify and capitalize emerging technology opportunities in a timely way

· Competitors better able to choose right (science) problems AND solutions: must satisfy science and operational needs 

· Platforms are inherently high risk in terms of initial investment, length of design cycle What if we build it and they don’t come?

4.4.4 MBARI Engineering Process/Execution

· Frequently changing requirements (may be a weakness - who changes requirements?)

· Not Invented Here

· Internally, causes us to reinvent the wheel (weakness)

· Externally, causes others not to adopt our technologies (threat)

4.4.5 Management of Intellectual Property

· Not enough peer reviewed publications relative to competitors

· IP protection mechanisms (patents, e.g.) may inhibit dissemination

4.4.6 Structure/Organization

· Product-centric structure may not optimally foster flow of knowledge across groups (how?)

· Internal and external science research directions may be divergent (which community to we serve?) 

· Inability to distinguish platforms from instruments could lead to further diffusion of efforts

· Our structure may make it difficult to execute good Systems Engineering practices efficiently

· Inability to follow and respond nimbly to technological and scientific trends due to the way we are organized (how?)

5 Strategic Plan

Given many possible ways in which we can pursue the current capabilities of our mission statement, how, in general (taking into account our SWOT analysis) will we…

	In order to…
	We shall (in general)…

	Monitor trends in platforms and related technologies and scientific research internal and external to MBARI
	· Foster and maintain good personal and working relationships with scientists on an on-going basis

· Develop and maintain good active working relationships with our peers at other scientific, academic and commercial institutions 

· Share what we learn with each other

· Attend relevant conferences

· Read relevant papers and journal articles

· Establish and maintain baseline competencies in relevant technology and scientific areas through ongoing education and training

	Identify and develop strategic opportunities for technical development and collaborations related to platforms
	· Meet with MBARI scientists, formally and informally, to discuss scientific research and methods

· Actively develop opportunities to work directly with scientists as consultants and participants in their research

· Engage scientists formally in the engineering process in order to establish an increasing and vested interest on the part of science, and to deliver technology capabilities of increasing scientific interest and value throughout the course of technology initiatives.

· Establish mechanisms for forming science/engineering resource pools to address short term technological needs of scientists

· Support scientists to make them successful in adopting new technologies

· Focus development efforts on the lowest possible part of the value chain (towards basic technology, away from systems integration)

· Extend capabilities of existing assets

· Use collaborations and partnerships to leverage new advanced basic technologies in development efforts

	Provide an interface to entities (scientists, engineers, operations groups, institutions, etc.) seeking expertise in platforms and related technologies
	· Hold meetings to engage scientists and understand their interests and needs

· Establish a web presence

· Hold workshops on platforms related issues

	Set the direction of the development of platforms and related technologies at MBARI
	· Through the authorship and endorsement of proposals

· Through recommendation (to MBARI management) of changes to ongoing projects in response to changes in technical fields and the oceanographic community

	Develop technology standards that serve the oceanographic community
	· Participate in the development, extension and management of new technology standards

· Adopt appropriate technical standards for use by the oceanographic community

· Use existing technical standards already in use by the oceanographic community 

	Promote MBARI technologies and standards to the oceanographic community
	· Collect, publish and disseminate data

· Produce publications for conferences and peer reviewed journals

· Give invited talks


6 Implementation Plan 

What are the current science trends we should be following?

· Broad science themes

· Objectives

· Specific science research programs

· Science questions posed

· Impact on science community/society

· Experiments proposed/ongoing

· Measurements

· Common technology elements with greatest impact

(From MBARI 10 Year Plan, scientist meetings)

· Biology and Chemistry of the Oceans in Relation to the Solid Earth Cycle

· Develop quantitative, unifying principles that govern subsurface fluid transport and venting, its control or magmatic processes and its influence over the habitat and ecology of benthic communities

· Characterize underlying linkages between geophysical, geochemical and biological processes

· Understand the relationships between ground motion, mass wasting, and fluid flow in tectonically and/or volcanically active environments

· Understand the modifications of fluids by biological processes and the relationship between specific target populations and the local vent/seep environment

· Quantify major biogeochemical budgets such as greenhouse gases and hydrothermal effluent

· Biology and Chemistry of the Oceans in Relation to Global Change

· Understand the chemical and energy cycling through the entire food web, from picoplankton up through the top level of predators

· Benthic Pelagic Coupling

· Fate and transport of organic carbon

· Biogeochemical Cycling

· Low pH Ocean

· Understand the structure of ecosystems in the upper ocean and the impact of the ecosystem structure on marine biogeochemistry

· Assessment of the role of regional circulation of macro and micronutrients to the euphotic zone

· Identification of the impact of a variable nutrient supply on the community structure throughout the water column (including bacterial processes)

· Distinguishing patterns in community structure and/or succession that derive from episodic events on time scales ranging from days to decades

What technological limitations to science have been identified?

· Biofouling

· Sensor drift

· Platform/instrument cost vs coverage

· Longevity of platforms/cables/instruments

· Available energy

· Lack of robust event detection (to save energy)

· Chemical sample processing time

· Measuring number of particles in water

· No measurement techniques between bulk properties and microscopic assay

· Difficult to observe and characterize thin layers (and other morphologies) of water (layers are easiest to find)

· Cost vs bandwidth vs energy of over-the-horizon telemetry (e.g. ARGOS, Iridium)

· Gliders and AUVs have limited payloads (due to energy constraints)

What are the specific opportunities tabled for consideration?

· In situ respirometer

· Dynamic positioning camera platform

· Epipelagic use of ROVs

· Fly away ROV cabability

· AUV camera capability

· Bioluminescence cell counter

· In situ energy harvesting for platforms and vehicles

· Smart materials and structures for new class of platforms and vehicles

· Benthic rover

· AUV docking

· Adapting DSL to oceanographic use

· Virtual operating environment for ROV may move ROV’s ahead of HOV’s for science utility

· Coupling of heterogeneous observation systems to models

· Reducing the impact of biofouling (not necessarily reducing biofouling itself)

· Platforms that reduce biofouling/impact

· Event detection and response infrastructure

·  “Disposable” easy to deploy observation platforms (profilers, moorings, floats (ARGO))

· Station keeping floats

· 3D scene recreation

· Web services implementations for small embedded platforms

· Mapping AUV capabilities: acoustic comms, obstacle avoidance, aided navigation capabilities (LBL, USBL), improve user interfaces, battery issues (full ocean depth), realtime autonomous assessment/adjustment of sonar, autonomous navigation through extreme terrain (canyons), replace deep tow vehicles ($$) for some applications

· Ethernet instrumentation infrastructure

· Platforms that address sensor drift/calibration issues

What are the key strategic objectives of the next 1-2 years? 

· Develop infrastructure and opportunities to support periodic and unscheduled interactions between engineers and scientists

· Work with science, instrument and software groups to establish set of favored developments and collaborations to pursue

· Influence proposal development for 2005 to integrate science/engineering interactions and phased science payoff milestones

· Review and endorse/comment on relevant 2005 MBARI proposals

· Perform a rigorous technology survey covering 

· fundamental technologies

· emergent/disruptive technologies

· oceanographic technology trends

· trends in other industries/fields

· Create education/training opportunities for engineers to build science knowledge 

What process will be used to select which strategic opportunities to pursue?

What specific, near term (next 1-2 years) activities will we engage in to fulfill our strategic plan? 

What specific strategic opportunities and collaborations will we develop (and why)?

What interfaces, mechanisms and tools will we provide to our stakeholders to communicate with us?

· Meetings

· Procedures

· Reports

· Workshops

· Web site/blogs/mail lists

· Standards

7 Plan Revision Procedure

When will the strategic plan be reviewed and by whom? What process will be used to evaluate and change the mission, strategic plan and implementation?

8 Metrics for Success

What criteria will be used to determine our success in each item in our implementation plan?

