	Task
	Estimate (hours/days)

	Prosilica Camera Control Application 

Objectives: Develop basic facilities for Prosilica camera configuration, image capture and image storage

Activities: Hardware selection, Develop configuration requirements, design, implement, test, debug, document
Note: Could complete 75% of this task in 2008 if PCO approves 10d of SE  time (headley)
	120h/15d



	Camera Control App/Vehicle Interface
Objectives: Develop interface between vehicle and camera control application

Activities: Develop requirements, design, implement, test, debug, document
	40h/5d



	Develop image metadata capture/binding architecture
Objectives:  Develop a system to manage metadata associated with captured images
Activities: evaluate standards and tools, develop  basic approach (real-time or post-processing), interfaces, applications, implement, test and document
	120h/15d

	Vehicle Navigation and Control

Objectives:

Activities:
	Rob McEwen?

	Image Data Management

Objectives: Provide a mechanism for integrating BIAUV image data into SSDS; producing required data products; performing data QC

Activities:
	John Graybeal?

	Vehicle integration and test
	48h/6d

	Deployment support 
(assuming 2 SEs for 3 deployments)
	48h/6d

	Design Reviews

Activities: 2 SEs Preparation, Participation in CDR
	48h/6d

	Publications
Co-author publication (2 SE for 4d )
	64h/8d

	Total
	488h/61d


The Benthic Imaging AUV (BIAUV) project spent the early part of the year evaluating cameras and initially planned to use a digital SLR (Nikon D3) in some sea trials this year. Among the software engineering objectives for 2008 were to evaluate and develop an appropriate software interface between the camera and vehicle. The software engineering allocation (20d) for these activities was spent investigating different options for integrating cameras with the vehicle, evaluating camera control protocols and applications (e.g., gphoto), researching some metadata management options and writing an AUV interface for the Nikon D3. The interface developed for the Nikon D3 is complete and provides basic image triggering capability along with the ability to embed latitude, longitude, altitude and timestamp as each image as it is captured. However, the interface does not currently support camera configuration. 

The Nikon D3 stores images on two compact flash cards inside the camera body. The current density of compact flash limits the number of images that may be stored during a mission and would probably require that images be uploaded between missions. Also, supporting camera configuration during the mission with the current vehicle architecture and available open source software packages is somewhat problematic. Applications like gphoto are not supported under QNX, and may or may not fully support any given camera (though there is good support for the Nikon D3). Camera protocols are somewhat standardized on variants of PTP (picture transfer protocol), though many manufacturers use proprietary extensions and modifications to the standards. These standards can be difficult to obtain; the gphoto developers have essentially reverse engineered the PTP protocol and many proprietary extensions to write drivers for dozens of cameras. The open source project is active and gphoto works quite well, but there is some some risk associated with it since it may not support all necessary camera features and may not provide a clear migration path to other cameras in the future.

Some of these issues could be resolved by including a dedicated single board computer (SBC) dedicated to camera control and image storage. This would make the camera payload independent of the vehicle operating system and provide support for applications like gphoto, but would not immediately address the issues of image storage or suitability of gphoto for this application.

The team recently elected to adopt the Prosilica camera as the project proceeds. The Prosilica camera has a Gigabit Ethernet (GigE) interface for camera control and image transport. Prosilica provides a straightforward and well documented application programming interface (API) and software developers kit (SDK). The Prosilica camera has been successfully used at MBARI with Ken Smith’s camera tripod, so there is in-house experience in writing drivers similar to those required for BIAUV. It was felt that the Prosilica camera offers adequate optics/resolution while the Ethernet interface will help to address the image storage limitations and configuration interface issues.

The table below shows software tasks for 2009, including some development work for the Prosilica camera interface that could potentially be done in 2008 if additional SE time is made available to the project.

