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1) ABSTRACT (new projects only)
This project proposes the development of a state of the art time-lapse camera for shared use among MBARI scientists.

MBARI science groups have voiced their desire for time-lapse images.  The Brewer group is interested in having video record of methane hydrates dissolve rates.  The Vrijenhoek group is interested in bone-devouring worms and the rates different types move in and out.  The Barry group would like to capture images of carbon dioxide experiments and the effected sea life.

At the present time MBARI has one 7 year-old time-lapse digital still camera. This camera system is seldom used because of its complex and limited user interface.  The system also lacks endurance and has no ability to confirm the system is configured correctly before deployment.  

The proposed new time-lapse camera system would provide MBARI scientists with not only a digital still pictures, but also time-lapse video.  In 2010 DMO and Engineering created a time-lapse video camera system for Erika Raymond Autonomous Tissue Sampling project.  We would leverage the technology gained from Erika’s project to create this new image capture system.  

By integrating parts from the existing digital still camera into the video time-lapse camera system we gain the ability to capture images in 2 formats (video & stills).  Then with the integration of the IR (Infrared) communications, (already developed by DMO and Engineering), the system will be verifiable before deployment.  When IR communications are connected to a ROV, the user can check the status of the system and if needed reconfigure the cameras during a deployment.

By incorporating most of the engineering already developed on the Autonomous Tissue Sampling project and integrating existing hardware, this project would be completed with minimal hardware and labor costs.  

Off the shelf time-lapse digital still cameras are currently available, but only capture images in one format.  Nothing off the shelf provides IR communications capabilities, and nothing off the shelf could be purchased for less then what is proposed here.

2) PROPOSAL
a) New Projects

Statement of the problem, why it is important

1. Standardize time-lapse cameras rather than supporting multiple systems with unique interfaces.

2. The addition of time-lapse video will provide a new and valuable capability. For instance, some features are more easily detectable in video (e.g. bubbles from gas vents).

3. Time-lapse images and/or video can be used to diagnose engineering problems that would otherwise require having an ROV present to view. 

How does it relate/contribute to MBARI’s mission and strategic plan?
While the scope of this proposal is only to upgrade a current MBARI asset, it is very relevant to both the themes of ocean visualization and observing ecosystem dynamics.

Approach to the problem
We present two approaches for the management team to choose between. The first is to combine components we have currently at MBARI into a time-lapse system. This is the quickest and most low-cost route. 

The second approach is to upgrade the system to a camera/camcorder capable of capturing high-resolution stills and recording HD video. This latter system would be an upgraded version of the tripod camera system used by Ken Smith at Station M, and as part of the recently funded SVRI proposal. Having the same hardware and firmware in 3 systems, saves time and money.

Option 1. Existing time-lapse upgrade

Current system includes:

· Coolpix digital camera

· Aurora Insite Video Camera (B&W, NTSC video)

· Embedded DVR

· Microcontroller-NEW portion

· LED lights and strobes

All Housings Exist

Option 2. Camera/HD video time-lapse system

This system includes:

· Camera or Camcorder TBD, capable of still images and HD video

(There are several possibilities we have identified in which one camera/camcorder performs both functions: Canon EOS 5D MarkII, Canon VIXIA Camcorder)

· Smith lab strobes (glass spheres with commercial flash tube) for stills

· LED Lights for video

· Microcontroller- same as above

Would require new camera housing
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b) New and Continuing Projects: Plans for 2011
Research Activities
   [Click here to enter text]   
Engineering/technology development

1. Specify components

2. PDR

3. CDR

4. Order components, cables, and connectors

5. Write and test firmware

6. Bench top integration and testing

7. Complete system integration

8. Long-term tank testing

Field programs (detail ship requirements/deployments)
We will try to piggy-back ship time on dives of opportunity.

Specific deliverables
General use time-lapse camera system available to the MBARI community

User instruction manual

Generic controller for camera/strobe systems

Milestones (see last page for personnel classification list)
	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	3/11
	4/11
	7/11
	10/11
	12/2011
	

	Milestone Description
	PDR
	CDR
	Success bench test
	Tank test
	deployment
	

	EE
	10
	5
	5
	3
	2
	25 (French/Sherman)

	SE
	5
	5
	10
	5
	
	25 (Risi)

	ME
	10
	5
	
	
	5
	20 (Dale Graves)

	EE Tech
	
	
	
	
	
	

	SE Tech
	
	
	
	
	
	

	ME Tech
	4
	2
	10`
	2
	2
	20 (Larry Bird)

	Machine Shop
	
	
	
	
	
	


Budget justification
Budget Options

	Option A
	Cost

	
	

	Existing 3 mega pixel CoolPix
	0.00

	Existing camera strobe
	0.00

	Aurora camera
	2,200.00

	DVR
	1,600.00

	LED light
	2,100.00

	Time-lapse system controller
	4,000.00

	IR interface
	500.00

	Cabling &  connectors
	2,000.00

	Deep Sea P&L Sea Batteries (2)
	7,000.00

	Frame
	2,000.00

	Shipping
	300.00

	
	

	Total
	21,700.00

	
	

	
	

	Option B
	

	
	

	Camera/Camcorder
	2,000.00

	Smith Lab Strobes (2)
	4,000.00

	LED light
	2,100.00

	Time-lapse system controller
	4,000.00

	IR interface
	500.00

	Cabling & connectors
	2,000.00

	Camera Housing**
	30,000.00

	Deep Sea P&L Sea Batteries (2)
	7,000.00

	Frame
	2,000.00

	Shipping
	300.00

	
	

	Total
	53,900.00


* We entered Option 1 on Budget Web

** There is the possibility of using the SIT camera housing 4’dome port, which would reduce housing cost.
Project team
Engineers: Dave French, Alana Sherman, Michael Risi, Dale Graves

Science Users: Jim Barry, Bob Vrijenhoek, Charlie Paull, Ed Peltzer, Peter Brewer, Ken Smith

Project lab space
Will use Dave French’s lab space

Data availability outside project team, uniqueness

Data will be unique, and it’s availability will be at the discretion of the P.I..

Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	X

	Low
	X
	X
	X
	


Personnel Classifications

	Engineer - 

Mechanical Engineer
	Engineer - 

Electrical Engineer
	Engineer - 

Software Engineer 
	Engineer - 

Mechanical  Tech
	Engineer - 

Electrical Tech
	Engineer - 

Software Tech 
	Observ Support Technician 
	Research – 

Software Engineer

	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)

	Jim Birch 
	Mark Chaffey
	 Dave Caress 
	John Ferreira
	Paul Coenen 
	Karen S
	Mike Kelley
	Mike Godin

	Larry Bird
	Scott Jensen
	 Danelle Cline
	Mike Parker
	Tom Marion
	
	Erich Rienecker
	Frederic Py

	Jon Erickson
	Chad Kecy
	 Duane Edgington(2/3)
	Jim Schofield
	Jim Montgomery
	
	 
	

	Andy Hamilton
	Denis Klimov
	 Kevin Gomes (2/3)
	
	Jose Rosal
	
	 
	 

	Brett Hobson
	Paul McGill
	 Kent Headley (2/3)
	
	
	
	 
	 

	Bill Kirkwood
	Ed Mellinger
	Rich Henthorn 
	
	 
	 
	 
	 

	Gene Massion
	Craig Okuda
	Bob Herlien
	
	 
	 
	 
	 

	Doug Pargett
	Alana Sherman
	 Brian Kieft
	
	 
	 
	 
	 

	Farley Shane
	
	Thom Maughan 
	
	 
	 
	 
	 

	
	
	Mike McCann
	
	 
	 
	 
	 

	
	
	Rob McEwen
	
	
	
	
	

	
	
	Tom O’Reilly
	
	 
	 
	 
	 

	
	
	Wayne Radochonski
	
	 
	 
	 
	 

	
	
	Mike Risi
	
	
	
	
	

	
	
	Brent Roman
	
	
	
	
	

	
	
	Carlos Rueda-Velasquez
	
	
	
	
	

	
	
	Brian Schlining
	
	
	
	
	

	
	
	Rich Schramm
	
	
	
	
	








� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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