Using Visible Light to Stun Deep Sea Animals for ROV Capture

Remotely operated vehicles (ROVs) are tethered underwater robots.  They are typically outfitted with a multifunctional hydraulic arm for collecting geological, biological, and chemical samples.  Although earlier missions to the bottom of the ocean succeeded in capturing fish and crab specimens, recent missions have failed.  Deep sea animals are now sensitive to the ROVs approach, and crawl or swim away before the arm can execute the capture.  Based on anecdotal evidence from divers, lobsters freeze when shined with a bright flash of light.  To test whether light will sufficiently stun deep water animals, which will allow for their capture, Zoarcid fish and vent crabs were exposed under controlled conditions to pulses of three wavelengths of visible light (450 nm, 550 nm, and 650 nm).  The fish showed no change in their behavior, whereas crabs were immobilized for 2.4-4.5 minutes.  Length of crab immobilization was positively correlated with increasing wavelength.  Results suggest that a flash of bright light was effective in temporarily stunning crabs.  This technique may immobilize crabs for enough time for an arm on the ROV to collect specimens.  The species of fish in this study failed to show a response.  Further investigations on other deep water marine animals are needed.  
Abstract Formula

1.  Information on topic- 1 to 3 sentences.


Remotely operated vehicles (ROVs) are tethered underwater robots.  They are typically outfitted 

with a multifunctional hydraulic arm for collecting geological, biological, and chemical samples.  
2.  Problem, limitation, or need for performing research- 1 to 2 sentences.

Although earlier missions to the bottom of the ocean succeeded in capturing fish and crab 
specimens, recent missions have failed.  Deep sea animals are now sensitive to the ROVs 
approach, and crawl or swim away before the arm can execute the capture.  
3.  Experiment/solution- 2 to 3 sentences.

Based on anecdotal evidence from divers, lobsters freeze when shined with a bright flash of light. 
 
To test whether light will sufficiently stun deep water animals, which will allow for their capture, 

Zoarcid fish and vent crabs were exposed under controlled conditions to pulses of three 

wavelengths of visible light (450 nm, 550 nm, and 650 nm).  
4.  Results from the experiment- 1 to 3 sentences.

The fish showed no change in their behavior, whereas crabs were immobilized for 2.4-4.5 

minutes.  Length of crab immobilization was positively correlated with increasing wavelength.
5.  Conclusion/s- 1 to 2 sentences.

Results suggest that a flash of bright light was effective in temporarily stunning crabs.  This
technique may immobilize crabs for enough time for an arm on the ROV to collect specimens.  
The species of fish in this study failed to show a response.  Further investigations on other deep 
water marine animals are needed.  
Embedded Video Procesing on an FPGA-Based Plateform
Embeded systems have found there way into almost all modern appliances, vehicle and devices rangingfrom toaster ovens, hand--held devices, robotic vision, to air crafts like the Unmanned Aeriale Vehicles (UAV).   Their core components revolves around a small, efficient, low-power processor capable of hand ling a few instructions or processor-intensive data. Field Programmable Gate Arrays (FPGAs) are embedded programmable processors that meet many constraints required for some applications and small vehicels such as UAVs and robotsrequire on-board video processing which FGPAs can help facilitate and the Virtex-4 Video Starter Kit (VSK) by Xilinx contains peripheral hard-ware for video processing applications and it’s built around a high-performance FPGA.The FPGA processes the incoming video data from a coloured image sensor camaera and outputs it through the Video Input/Output Daughter Card (VIODC).  Xilinx’s Embedded Development Environment (EDK) allows us to develop FPGA-related applications including video processing. The EDK abstracts most of the difficult hardware level implementation by applying various software techniques. Through the EDK platform, blocks of software logic are connected to inter face hard ware, complex designs are imported from other tools, C programs manage and faciletate the access of these blocks, and a downlowdable file to the FPGA is produced (Hughey et al. 2001, McCann 2002).    During our video processing designs, Matlab was a powerfull scientific and mathematical tool that allowed us to simplify video logic designs by allowing easy operations such as drag-and-drop. 1 of the applications that we developed with the VKS is a color threshold application. It compared the red, green, and blue intensity levels of the video signal to a threshold value and either maintained their original color value or set it to zero (dark).   The design of video applications for the VSK can be difficult due to many software incompatibilities and lack of up-to-date support. Despite this, segnificant advantages of the FPGA in portability and efficiency in logic implementation as well as power requirements and heat dissipation make it an obvious choice for many applications, future embedded vision system research through the FPGA-based Virtex-4 VSK is an object-tracking system where a panning video cameara captures live video, the processor identifies and tracks predefined objects, and outpots these results in real-time through a monitor or a data.
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-Adding acetone to the gas tank in small proportion has been suggested to improve the fuel's ability to vaporize completely by reducing the surface tension that inhibits vaporization of some fuel droplets.
-Gasoline is ...........and expensive ..........
-Acetone is ...........
-Acetone is inexpensive, approximately $10.00 per gallon.
-Acetone may increase fuel efficiency, engine longevity, and performance.  It may also reduce hydrocarbon emissions.
-Reports of increased gas mileage using acetone range from 15 to 35%.
-One part acetone per 1,000, 3,000, and 5,000 gasoline were added to the tanks of the same make and model of car.

-One part per 1,000 did not improve gas mileage, 3,000 improved mileage by 25%, and 5,000 reduced mileage by 4%. 

-Gasoline from different gas stations tested using a Dodge Neon showed varying results.  

-Using a Dodge Neon and driving 50 MPH with a acetone/gasoline (Texaco only) mixture, resulted in a mileage of 50 MPG.  When this same vehicle was taken off the mixture, the next four tanks of the gas showed 42-43, 37-38, 33-34, 30-31 MPG, respectively.  
-Acetone is known to deteriorate inexpensive plastics, remove paint, and dissolve asphalt.  
-Acetone soaked carburetor parts in 1, 2, 5, and 10 % acetone/gasoline mixtures have been soaked for years, but did not show any deterioration.  These concentrations are 20 to 200 times that would be used in a vehicle.  However.......

-Several reports of engine damage have been reported and ...........

Embedded Video Processing on an FPGA-Based Platform- cleaner

Embedded systems have found there way into in almost all modern appliances, vehicles and devices ranging from toaster ovens, handheld devices, robotic vision, to aircrafts like the Unmanned Aerial Vehicles (UAV).   Their core component revolves around a small, efficient, low-power processor capable of handling a few instructions or processor-intensive data. Field Programmable Gate Arrays (FPGAs) are embedded programmable processors that meet many constraints required for some aplications.Small vehicles such as UAVs and robots require on-board video processing which FPGAs can help facilitate. The Virtex-4 Video Starter Kit (VSK) by Xilinx contains peripheral hardware for video processing applications and it’s built around a high-performance FPGA. The FPGA processes the incoming video data from a colored image sensor camera and outputs it through the Video Input/Output Daughter Card (VIODC).  Xilinx’s Embedded Development Environment (EDK) allows us to develop FPGA-related applications including video processing and the EDK abstracts most of the difficult hardware level implementation by applying various software techniques. Through the EDK platform, blocks of software logic are connected to interface hardware, complex designs are imported from other tools, C programs manage and facilitate the access of these blocks, and a downloadable file to the FPGA is produced. During our video processing designs, Matlab was a powerful scientific and mathematical tool that allowed us to simplify video logic designs by allowing easy operations such as drag-and-drop. One of the applications that we developed with the VSK is a color threshold application. It compared the red, green, and blue intensity levels of the video signal to a threshold value and either maintained their original color value or set it to zero (dark).The design of video applications for the VSK can be difficult due to many software incompatibilities and lack of up-to-date support. Despite this, significant advantages of the FPGA in portability and efficiency in logic implementation as well as power requirements and heat dissipation make it an obvious choice for many applications.Future embedded vision systum research through the FPGA-based Virtex-4 VSK is an object-tracking system where a panning video camera captures live video, the processor identifies and tracks predefined objects, and outputs these results in real-time through a monitor or a data channel.

Embedded Video Processing on an FPGA-Based Platform- unmodified
Embedded systems have found their way into in almost all modern appliances, vehicles and devices ranging from toaster ovens, handheld devices, robotic vision, to aircrafts like the Unmanned Aerial Vehicles (UAV). Their core component revolves around a small, efficient, low-power processor capable of handling a few instructions or processor-intensive data. Field Programmable Gate Arrays (FPGAs) are embedded programmable processors that meet many constraints required for some applications. Small vehicles such as UAVs and robots require on-board video processing which FPGAs can help facilitate. The Virtex-4 Video Starter Kit (VSK) by Xilinx contains peripheral hardware for video processing applications and it’s built around a high-performance FPGA. The FPGA processes the incoming video data from a colored image sensor camera and outputs it through the Video Input/Output Daughter Card (VIODC).  Xilinx’s Embedded Development Environment (EDK) allows us to develop FPGA-related applications including video processing. The EDK abstracts most of the difficult hardware level implementation by applying various software techniques. Through the EDK platform, blocks of software logic are connected to interface hardware, complex designs are imported from other tools, C programs manage and facilitate the access of these blocks, and a downloadable file to the FPGA is produced. During our video processing designs, Matlab was a powerful scientific and mathematical tool that allowed us to simplify video logic designs by allowing easy operations such as drag-and-drop. One of the applications that we developed with the VSK is a color threshold application. It compared the red, green, and blue intensity levels of the video signal to a threshold value and either maintained their original color value or set it to zero (dark).  The design of video applications for the VSK can be difficult due to many software incompatibilities and lack of up-to-date support. Despite this, significant advantages of the FPGA in portability and efficiency in logic implementation as well as power requirements and heat dissipation make it an obvious choice for many applications. Future embedded vision system research through the FPGA-based Virtex-4 VSK is an object-tracking system where a panning video camera captures live video, the processor identifies and tracks predefined objects, and outputs these results in real-time through a monitor or a data channel.

Embedded Video Processing on an FPGA-Based Platform- modified
Detection of shades of color using video cameras by embeded systems has shown to be problematic.  A possible solution to the difficulties of matching color more accurately are Field Programmable Gate Arrays (FPGAs).  FPGAs are embedded programmable processors that meet many constraints required for color detection applications. Small vehicles such as Unmanned Aerial Vehicles (UAVs) and robots require on-board video processing which FPGAs can help facilitate.  The Virtex-4 Video Starter Kit (VSK) by Xilinx© contains peripheral hardware for video processing applications and it’s built around a high-performance FPGA.  The FPGA processes the incoming video data from a colored image sensor camera and outputs it through the Video Input/Output Daughter Card (VIODC).  Xilinx’s Embedded Development Environment (EDK) allows us to develop FPGA-related applications including video processing.  The EDK abstracts most of the difficult hardware level implementation by applying various software techniques. Through the EDK platform, blocks of software logic are connected to interface hardware, complex designs are imported from other tools, C programs manage and facilitate the access of these blocks, and a downloadable file to the FPGA is produced. During our video processing designs, Matlab was a powerful scientific and mathematical tool that allowed us to simplify video logic designs by allowing easy operations such as drag-and-drop. One of the applications that we developed with the VSK is a color threshold application. It compared the red, green, and blue intensity levels of the video signal to a threshold value and either maintained their original color value or set it to zero (dark).  The design of video applications for the VSK can be difficult due to many software incompatibilities and lack of up-to-date support. Despite this, significant advantages of the FPGA in portability and efficiency in logic implementation as well as power requirements and heat dissipation make it an obvious choice for many applications. Future embedded vision system research through the FPGA-based Virtex-4 VSK is an object-tracking system where a panning video camera captures live video, the processor identifies and tracks predefined objects, and outputs these results in real-time through a monitor or a data channel.

