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1.0 Introduction 

 
The Smart Tether is a revolutionary ROV navigation technology in which all of the sensing elements 

are housed in the tether itself.  This makes setup very quick and straightforward, and a new user can 

easily be up and running in a matter of minutes. 

 

It is recommended that a new user read through the Connections, Shutting Down, and Basic 

Software Operation sections before attempting a mission.  With that small amount of information 

you should be able to get the Smart Tether running and get comfortable with its operation.  Once you 

are fluent with operating the Smart Tether, read on to the Advanced Software Features section to 

learn about the further capabilities of the Smart Tether. 

 

With a small bit of training and only minor modification to your ROV piloting technique, the Smart 

Tether is a powerful navigation and positioning tool which can add great value to your complete 

ROV system. 

 

While the Smart Tether is designed to be simple and require minimal training, there is some 

technique involved in using the system, and training from a certified instructor can be highly 

beneficial to new users.  To schedule training please contact KCF Technologies or VideoRay. 

 

 

2.0 Care and Handling of the Smart Tether 

 
The Smart Tether is designed to match your standard VideoRay tethers in terms of strength and 

durability.  The pull strength and compression strength of the Smart Tether and sensor nodes should 

stand up your most demanding missions.  Following a few simple guidelines while handling your 

Smart Tether will help ensure that it is not damaged. 

 

In general, follow all of the tether-handling practices described in your VideoRay ownerôs manual.  

Avoid chafing or scraping the tether against rough or sharp surfaces, avoid stepping on the tether or 

placing heavy objects on it, and avoid bending it in a very tight radius or putting kinks into the 

tether. 

 

In addition to these basic guidelines, additional care should be paid to the Smart Tether sensor nodes. 

 

¶ Do not subject the sensor nodes to high bending loads, for instance by letting them get pulled 

taut over the edge of a pier, rail, or boat deck 

¶ Do not subject the nodes to heavy loads by stepping or placing heavy objects on them. 

¶ Do not insert small objects into the pressure sensor hole in the sensor nodes.  If the hole 

becomes encrusted with sand or other material and the pressure reading becomes incorrect, 

soak the node in fresh water and gently swish it back and forth to free the foreign material. 

 

When winding the Smart Tether into a Tether Deployment System (TDS), the connectors and nodes 

should be laid parallel to the axis of the reel as they are put onto the reel.  If they are wound around 

circumferentially like the rest of the tether, they may contact the inside of the Pelican case and get 

jammed or damaged.  (Note:  For the Pro 3 Smart Tether, a specific 12-wire TDS is required) 
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3.0 Connections 

 

1. Simply connect the Smart Tether in place of your standard VideoRay tether between the 

Remotely Operated Vehicle (ROV) and Integrated Control box (ICB).  

 

    Warning:  
 

NEVER connect a Pro 3 Smart Tether Control Box to a Pro 4 VideoRay ICB.  The Pro 4ôs 

higher voltage can damage the Pro 3 Smart Tether Control Box.  A special Upconverter module 

must be used to connect a Pro 3 Smart Tether to a Pro 4 VideoRay.  Contact VideoRay or KCF to 

obtain an Upconverter module. 

 

Failure to follow the above warning may result in damage to the VideoRay or Smart Tether. 

 

2. Pull the USB GPS receiver out of the ICB and place it near where the Smart Tether enters the 

water, using the USB extension cords if necessary.  Connect the USB cable to a port on the 

Toughbook computer or an accessory port in the ICB if not already connected. 

 

 Tips: 
 

¶  The GPS receiver has a magnetic base. 

 

¶ Moving the GPS receiver several feet away from the ICB may improve satellite reception. 

 

¶ The Smart Tether will work without a GPS receiver.  If a receiver is not used, the software 

will use the default coordinates entered in the General Settings menu (see Section 7.7i).  

When operating from a fixed launch point it can be advantageous NOT to use the GPS 

antenna, if you know your exact launch point location (e.g. by using Google Earth to 

pinpoint your location).  By using correctly-configured fixed default coordinates instead, you 

can avoid GPS error or drift. 

 

3. Attach the strain relief wire from the ROV to the Smart Tether strain relief. 

 

4. Ensure all connectors are fully inserted and locking collars are secure. 

 

 

 

 

 

 

 

 

5. Turn on the ICB power switch.  LEDs on the Smart Tether Nodes illuminate to indicate the 
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Smart Tether system is powered. 

 

    Warnings: 
 

¶ ALWAYS secure all connections BEFORE turning on ICB power switch. 

¶ ALWAYS turn off ICB power switch BEFORE loosening or disconnecting any 

connectors. 

 

Failure to follow the above procedures may result in damage to the VideoRay or Smart Tether. 
 
 
 
Completed System Setup:  

 
 
 

 
 
 
 
 

Pre-Dive Checklist 

 

¶ Smart Tether Toughbook booted up 

¶ VideoRay ICB turned on 

¶ Smart Tether sensor node LEDs lit 

¶ Smart Tether software opened and running (see section 5.0) 

¶ GPS fix acquired (if using GPS, see sections 3.2 and 7.7.i) 

¶ Pressure sensors zeroed (see section 7.4) 
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4.0 Shutting Down 

 
When shutting down and packing up the system, the GPS receiver and cables can be stored inside 

the VideoRay ICB. 

 

1. Press the red ñStopò button in the Smart Tether Software and select ñNew Scan / Clear Historyò. 

 

2. Close the Smart Tether software either by clicking the ñXò button in the upper right corner or 

clicking ñFile Ą Exitò.  If you are ending your VideoRay Cockpit session, closing Cockpit will 

automatically close Smart Tether also. 

 

3. Turn off the VideoRay and Smart Tether via the on/off switch on the ICB. 
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5.0 Basic Software Operation 

 
The Smart Tether software is designed to be simple from a user perspective.  For basic operation, 

there are only a few buttons and features you need to be familiar with.  The user interface is designed 

for a touch-screen computer, so most of the features needed during normal operation are accessible 

by large buttons on the front panel of the software that can be pushed with the computerôs stylus or 

your finger.  This section details these basic functions and their operation.  Sections 6 and 7 cover 

more advanced and specialized features of the Smart Tether software. 

 

The main plot on the right side is a birdôs-eye view of the system, showing the tetherôs shape as well 

as the position of the ROV.  The large black dot at the center of the plot represents the basepoint the 

ROV is launched from (this can be either a fixed point or a moving boat).  The blue line represents 

the tether, and the small black dots indicate the position of the sensor nodes.  The current direction of 

the ROV is indicated by the arrow on the end of the tether. 

 

In the upper left corner of the screen is a side-view plot of the tether shape and ROV.  This is a 

perpendicular projection of the overall orientation of the tether, as indicated by the ñSide View 

Directionò point of view arrow in the top-view plot.  This plot can be valuable in showing the depth 

of the ROV and the various portions of the tether, and can help identify entanglements such as if the 

ROV/tether has been piloted underneath an obstacle. 

 

In the lower left corner of the screen is a readout for the current positioning information of the ROV.  

The ROVôs 3-d coordinates are shown, as well as range and bearing from the launch point. 

 

Note:  The ñundockò button can be used to break the main navigation window and key controls and 

minimize the rest of the software.  This feature is designed to reduce the occupied screen space for 

the VideoRay Pro 4 system, allowing more space for other applications. 
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1. Open the Smart Tether software by clicking the Smart Tether icon on the VideoRay 

Cockpit launch bar. 

 

 

2. To begin navigating, press the green ñOperateò button (always make sure the Smart 

Tether and ROV are turned on for 5 seconds before Operating to allow the sensors 

to boot up). 

 

 

3. As the Smart Tether is tended and nodes enter or exit the water, 

adjust the software accordingly by pressing the gray ñ+ò and ñ-ò 

buttons to maintain the correct number of nodes in the water. 

 

 Tips: 
 

¶ The Smart Tether sensor nodes are marked with bands indicating their number, i.e. the 

number of nodes in the water, to help with this operation.  Each narrow band ( _ ) represents 

1, each wide band ( ___ ) represents 5.  For example if the last node to enter the water is 

marked ___ _, it indicates that 6 (5+1) nodes are being used. 

 

¶ Using extra tether:  If the 6P

th
P and final node is in the water but more tether is still needed, 

you can increment the Smart Tether software in 10-foot increments as you add more tether.  

For this reason, it is advisable for the customer to mark the Smart Tether and any extension 

tethers in whatever way is most convenient for your application.  Keep in mind there are 30 

feet of tether past node 6 on the standard Smart Tether. 

 

¶ Using the minimum amount of tether necessary to complete your mission helps to maximize 

the accuracy of the Smart Tether.  Accuracy will be negatively affected by having large 

amounts of slack, unnecessary tether in the water.  A person tending the tether and informing 

the operator of how many sensor nodes are in the water is most helpful. 

 

¶ See section 8.0 for more details on piloting and tether tending techniques to maximize the 

accuracy of the Smart Tether. 

 

 

4. To end the operation, press the ñStopò button.   

 

You will be prompted to either continue your previous scan, which will retain the 

scan history and continue writing to the same data file when you press ñOperateò 

again, or begin a new scan, which starts a fresh data file when you press ñOperateò 

again. 
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6.0 Google Earth 

 
The Smart Tether can view your scan history and markers in Google Earth, giving you a simple way 

to geo-reference your location relative to real landmarks.  Using this feature is simple. 

 

1. At any time you would like to view your markers and scan history in Google Earth, 

click the ñView Mapò button in the bottom right corner of the Smart Tether top 

view plot. 

 

2. At the prompt, select whether you would like to view the Visual scan history (area covered by 

the VideoRay camera) or SONAR scan history (area covered by an optional forward-looking 

imaging SONAR).  In either case, any markers youôve made will be included in the scan view.  

Google Earth will automatically launch if it is not already open, and auto-zoom to your location 

for easy viewing of a snapshot of your current scan progress. 

 

 
 

 Tips: 
 

¶ The Smart Tether Google Earth export makes compact KML-format files which can easily be 

emailed or used as a concise summary of your mission.  Therefore, it is advisable to click the 

�³�9�L�H�Z���0�D�S�´���E�X�W�W�R�Q���D�Q�\���W�L�P�H���\�R�X���I�L�Q�G���R�U���P�D�U�N���V�R�P�H�W�K�L�Q�J���L�Q�W�H�U�H�V�W�L�Q�J���G�X�U�L�Q�J���D�Q���R�S�H�U�D�W�L�R�Q�����W�R��
ensure you have an easy-to-access record of it following the operation. 

 

¶ Scan history snapshots exported from Smart Tether �E�H�F�R�P�H���³�7�H�P�S�R�U�D�U�\���3�O�D�F�H�V�´���L�Q���*�R�R�J�O�H��






































