VideoRay LLC
HUL SFEST System Description:

1 Components:

1.1 VideoRay ROV

This ROV system consists of asmall, highly portable, yet powerful submersible vehicle,
tether and a control system. The submersible weighs less than 10 pounds, is depth rated
to 500 feet and has atilting color video camerain the front and a fixed black and white
cameraintherear. Propulsionisdelivered by high efficiency thrusters. The control
panel includes the operator interface and contains the power supply circuitry. In
addition to the proprietary control panel interface, the system can be operated by using an
industry standard Windows-based computer and off-the-shelf PC or video game
controller. They entire system weighs approximately 100 pounds and fits inside of two
pelican cases for easy transport in car, boat or aircraft. Rapid deployment iseasily
attained; only three plug-in connections are required in order to be operational.

ROV System Components (Control Panel, Submersible, Tether Deployment System)

ROV Submersible (Right Side, Front, Rear)

The submersible delivers real-time video (NTSC or PAL) from either the front 570 line
0.3 lux color cameraor rear 430 line 0.1 lux black and white camera. The front camera
tilts and can be manually focused. In addition to video, VideoRay supports a variety of
imaging sensors and acoustic positioning systems.



For the purposes of HUL SFest, VideoRay has selected the BlueView Technologies
ProViewer Multi-beam Sonar and the Desert Star AquaMap Ship Hull Inspection System.

1.2 BlueView Technologies ProViewer Sonar

VideoRay works in conjunction with the BlueView Technologies ProViewer multi-beam
sonar for long range target identification in murky water.

The P450-15 ProViewer sonar head is equipped with a 450K Hz transducer that provides
a50 imaging field with ranges out to 450ft. It is designed for midrange imaging and
performs well in shallow waters. The transducer array, electronics, and communications
arein asingle housing. Specs are asfollows:

Range: 5 to 450 ft

Update Rate: Up to 10Hz

Field of View: 50

Beam Width: 1 x 15 nomina
Range Resolution:  2in

Depth Rating: up to 300ft deep
Communications Interface: USB 1.1

BlueView 450ProViewer (Side, Front and mounted on VideoRay)

Video Image and Screen Capture from BlueView 450Pro Viewer



BlueView sonar generates many narrow beams on each transmission that allow the sonar
to create an image of the target while the ROV ismoving or at rest. These streaming
high-resolution 2D images provide arealistic view of submerged objects including
protrusions on vessels.

1.3 Desert Star AquaMap Ship Hull System

VideoRay works with the Desert Star AquaMap Ship Hull Inspection System to
determine precise locations of the VideoRay submersible relative to the hull of the ship.

The AquaMap Ship Hull system uses a modified Long Base Line (LBL) acoustic

positioning system to provide a positional fix of the ROV overlaid on a schematic image
of avessel undergoing inspection.

VideoRay ROV submersible with Desert Star AquaMap Ship Hull Mobile Station and
Vessel Deployed Transponders

Deploying the Desert Star AquaMap Ship Hull Transponder



Screen Capture of the Desert Start Ship Hull System Showing the Trace of the ROV over
a Schematic of the Vessel being Inspected

AquaMap Shiphull is optimized specifically for the inspection of ship hulls and other
vertical structures such as piers and docks. The system combines acoustic long baseline
technology with task-specific software.

AquaMap Shiphull provides the surface operator with a starboard, port and a bottom view
of the hull. The system displays all data against the backdrop of adigitized plan of the
ship. Several tasks can be accomplished.

AquaMap Shiphull also responds to the need for rapid system deployment and recovery.
System setup requires only the deployment of four baseline stations over the side of the
ship, and a quick automated calibration procedure. Setup time ranges from ten to twenty
minutes. The entire system consists of four small baseline stations and ROV station that
al fit into asingle suitcase style carrying case, plus a notebook computer.

Data from the Ship Hull Inspection System is displayed on a computer screen for the
operator to determine his or her location relative to the target vessel and navigate to areas
of interest or make course corrections as desired.

2 Dimensions and Weight of each component

2.1 VideoRay ROV HULSFEST Configuration

ROV Only:
Size: 145" x 11.5" x 9.25" (L x W x H)
Weight: 10 Ibs.

ROV with BlueView ProViewer:
Size: 145" x 115" x "
Weight: 17 Ibs.



ROV with Desert Star AquaMap Ship Hull:
Size: 145" x 11.5” x 9.75”
Weight: 13 Ibs.

Control Panel
Size: 21" x 17.5" x 8.5”
Weight: 35 Ibs.

3 Power

3.1 Shore-Based Power

VideoRay ROV’ s external power input range is auto-switching 100-240 Volts
AC, 50-60 Hz. Power consumption is below 500 Watts. VideoRay can be used
with asmall generator or inverter that meets the power input specifications.

4 System Maturity

4.1 VideoRay ROV

How long this combined system has been in devel opment?

VideoRay Pro models have been in use since 2000. The original design of the
system dates to the mid 1980s.

BlueView Technologies ProViewer Sonar is the newest addition to VideoRay
Sensors having just been released on the market after more than a year of
testing.

Desert Star AquaMap Ship Hull for VideoRay has been in use since 2000. The
original design of the system and a diver tracking tool dates to the mid 1990s.

Age of HULSFEST demonstrated configuration?
VideoRay Pro Il —3-1/2 years

BlueView Technologies ProViewer Sonar — 1 year
Desert Star AquaMap Ship Hull — 4 years

In-water operating hours on the current configuration?

VideoRay has sold over 500 ROV systems (over 200 Pro model ROV's), with
field operational hoursin a broad range of environmenta conditionsincluding
under ice, in pipelines and tanks and near zero visibility.

VideoRay systems with Desert Star Ship Hull Inspections Systems have been
delivered to the US Coast Guard and other law enforcement agencies. We do
not have statistical data on the use of these systems.

BlueView Technologies ProViewer Multi-beam sonar isrelatively new, but has
been already used with success in several operations, including locating a
navigation hazard near a naval facility, allowing regular operations to resume.



5 Search Concept of Operations (CONOP)

Basic CONOFP:

VideoRay’'s concept of operationsisto search the entire hull with a method that can be
optimized based on environmental conditions and the scope of inspection criteria. In low
visibility, BlueView Technologies ProViewer Sonar allows imaging of the hull from a
distance, with arelative position capability. In cases where extreme accuracy is required,
VideoRay will be used with the Desert Star AquaMap Ship Hull Inspection System for
accurate location fixes on the vessel.

Vehicle navigation:

Navigation can be visual, by relative positioning based on acoustic imaging when using
the BlueView Technologies ProViewer or by coordinate reference when using the Desert
Star AquaMap Ship Hull Inspection System.

Limitations:
VideoRay can be used with minimal clearance between the hull and bottom or the hull
and piers. (see sizes listed above)

Sensors used:

The submersible delivers real-time video (NTSC or PAL) from either the front 570 line
0.3 lux color cameraor rear 430 line 0.1 lux black and white camera. The front camera
tilts and can be manually focused. 1n addition to video, VideoRay supports a variety of
imaging sensors and acoustic positioning systems.

The BlueView Technologies ProViewer has the following characteristics:
Range: 5 to 450 ft
Update Rate: Up to 10Hz
Field of View: 50
Beam Width: 1 x 15 nomina
Range Resolution:  2in

Search verification:

To show coverage of ahull survey, the system can plot atrace of the ROV movement
across the hull using the AquaM ap system. Asthe survey proceeds the hull is*painted”.
The operator can also associate annotations with the current position, indicating for
example the location of an object of interest.



Display of AquaMap Shiphull inspection project showing vessel and positional data of a
tracked ROV

Reacquisition:

In order to return to the location of an object of interest, VideoRay navigate using visual
imaging from the camera, acoustic imaging from the BlueView Technologies ProViewer
Sonar, or positional data from the Desert Star Ship Hull Inspection System. When using
the Desert Star system, locations are tracked relative to the ship’s hull using a schematic
drawing of the vessel. For example, the ROV pilot can use Shiphull to navigate to a
specific location such as a sea chest, bow thruster or running gear or previously marked

waypoint.



