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1. Documentation 
For ease of reading and training the ArtemisPRO documentation is split into several sections: 

 

1. Getting Started 

Guide 

Covers the basics to quickly allow a user to power up ArtemisPRO, 

understand and use the interface, operate the sonar, prepare and dive a 

mission file, review the collected Dive-Log data and put the system into 

storage after use. 

2. System Manual 

(This document) 

Provides in-depth information for the operation and use of the main 

ArtemisPRO hardware, including: 

 Charging and using the battery packs. 

 Powering up and turning off the system. 

 Understanding and using the various information displays. 

 Operational procedures for pre-dive and post-dive checks, 

maintenance and storage. 

3. Sonar Manual Provides theory and operational information regarding the use of the 

forward-looking multibeam sonar system, including: 

 Basic sonar theory and concepts 

 How to interpret sonar imagery and get the best results from the 

sonar. 

 How to control the sonar (range, gain and frequency settings). 

 General procedure to help find targets and perform search 

operations. 

4. Navigation Manual Provides information and instructions for using the navigation system 

(containing DVL, GNSS receiver and AHRS sensors), including: 

 Theory of operation for each of the sensors, 

 How to use the navigation display 

 Creating mission files and defining markers and waypoints 

 Calibrating the compass 

 Swimming a mission 

 Replaying and reviewing Dive-Log data. 

5. NavPoint Software 

Manual 

NavPoint is the ‘Windows’ software application that can be used to plan 

mission files prior to a dive, or review Dive-Log data collected during a dive. 

This document covers the installation and operation of the NavPoint 

software application. 

6. Technical Manual Contains information relating to the correct maintenance and storage of the 

ArtemisPRO system as well as Troubleshooting and Technical Reference, 

Specification and Support details. 
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2. Introduction 
ArtemisPRO is a self-contained diver target detection sonar and underwater navigation aid. The system combines 

a forward looking multi-beam imaging sonar, Doppler-Velocity-Log (DVL) sensor, Global Navigation Satellite 

System (GNSS/GPS) receiver, internal Attitude and Heading sensors (AHRS), optional video camera and dive-light. 

 

ArtemisPRO has been primarily designed to assist divers navigating along a pre-planned course while carrying out 

search and relocation of objects such as: 

 Unexploded ordnance by navy mine clearance divers, commercial EOD divers, etc. 

 Seabed infrastructure within the offshore oil & gas environment (e.g. pipelines, well heads, structures). 

 Missing persons, lost property, vehicles, aircraft, wrecks by police or search & rescue divers. 

 Seabed/lakebed antiquities by marine biologists, archaeologists, sports divers, etc. 

 

ArtemisPRO is intuitive and straightforward to use. The interface has been designed by divers for divers allowing 

them to quickly interpret information presented via the simple menu interface and graphical display. Sonar, 

Navigation, Vision and other applications are selected and controlled via a simple 10-button interface. 

 

Using a USB connection, data can be transferred between the internal solid-state storage on ArtemisPRO and a 

Microsoft Windows based PC or laptop. The “NavPoint” PC software allows pre-dive creation of “Mission” files (to 

assist with search and navigation tasks), and post-dive analysis of “Dive Log” files containing sonar imagery, video 

footage, snapshot images, area covered, dive-placed markers-of-interest etc. 

 

In the following sections, this manual aims to cover the operation of the complete ArtemisPRO, including using 

familiarising the reader with the parts and terminology of the system, as well as operation of the hardware and 

use of the diver interface to select information displays and perform diving tasks. 

 

 

Symbols 

Throughout this document the following symbols are used to indicate special precautions or procedures you 

should note… 

 

WARNING! 

This symbol indicates a warning you should follow to avoid bodily injury or damage to your equipment. 

 

CAUTION 

This symbol denotes precautions and procedures you should follow to avoid damage to your equipment. 

 

NOTE 

This symbol denotes special instructions or tips that should help you get the best performance from your 

ArtemisPRO system. 
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3. System Contents 
The ArtemisPRO transit and storage case should contains the following system parts: 
 

For a full list of spares and part numbers please refer to the Technical Manual. 

 

 

 
 

 Transit and storage case 

 ArtemisPRO system (with Multibeam Sonar, Doppler-Velocity-Log, Integrated GNSS Receiver, Attitude 

& Magnetic Heading Sensor, Video Camera and Dive-Light 

 Battery Pods (2) 

 Battery Charger and Mains Lead 

 GNSS Receiver Float 

 USB Adapter and USB Lead 

 User Manuals, Software Media (CD or USB Stick) and ENC S63 USB Dongle/License 

 indicates optional items that should be specified at the time of ordering. 

 

In addition to the above, you will also need a Microsoft “Windows 7 / 8 / 10” compatible computer with sufficient 

security privileges for installing the NavPoint software application, and at least one free USB port (for connection 

to ArtemisPRO or the optional Charting Dongle). 
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4. Parts of the System 
The main component parts of the ArtemisPRO diver handheld navigation system are: 

 

 
 

 Mounting Chassis and Float 

 Console Display and Keypad 

 Battery Pod 

 Navigation Pod, containing DVL (Doppler Velocity Log), GNSS (Global Navigation Satellite System) 

receiver, AHRS (Attitude & magnetic Heading Reference Sensor) 

 USB Connector Blanking Plug (and cover) 

 Forward-looking Multibeam Sonar 

 Dive-Light 

 Video Camera 

 indicates optional items that should be specified at the time of ordering. 

 

The following sections discuss the operation of these components in greater detail. 
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5. Console 

5.1. Buttons 
On the front of the console five buttons are positioned on either side of the main display. These are referred to 

as POWER, HOME and F1 to F8 as shown in the image above. 

 

 
 

5.1.1. POWER Button 

POWER is first pressed to turn ArtemisPRO on. 

Regardless of the current display contents, pressing the POWER button will always show the “Power 

Management” display, from where the battery status can be monitored and ArtemisPRO turned off. 

Pressing the POWER button again will return to the previous display contents. 

 

5.1.2. HOME Button 

HOME allows the diver to select which display will be shown (see later sections in this manual). 

Regardless of the current display content, pressing HOME will always show the Home Display. 

Pressing HOME again will switch to the “Tools” display, providing additional information displays and functions 

for configuring ArtemisPRO. 

 

5.1.3. Function Buttons (F1 to F8) 

Each display has its own actions assigned to the eight Function buttons (F1 to F8), and these are shown vertically 

on the display next to the button. 

Following sections of this manual discuss the button functions for each display (selected form the Home screen). 

 

5.1.4. Combined Button Functions 

There are several ‘special’ functions that are activated by pressing pairs of buttons together. 

 F1 + F2 Snapshot the screen contents (to the ‘Snapshot Gallery’) 

 F3 + F4 Display Brightness (between ‘Night Mode’ and the user setting) 
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5.2. Display Layout 
 

 
 

5.2.1. Display Area 

The contents of this main display area will change depending on the task being performed by the diver and the 

‘display’ they have chosen to help them achieve this is selected from the “Home” screen (accessed by pressing 

the HOME button). 

Alerts and warnings may be displayed at the top of this area. 

 

5.2.2. Status Bar 

On the main information screens the Status Bar is always visible. It shows a summary of sensor, navigation and 

system information designed to help the diver carry out their task. 

 

5.2.3. Button Help 

The operation of keys that the diver uses to control ArtemisPRO will change depending on the display contents 

shown. These areas of the screen will change to indicate the currently assigned function of each key. The labels 

are aligned with the physical keys on the ArtemisPRO housing located on either side of the screen. 
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5.3. USB Connector  
ArtemisPRO has a USB connection that is used for the Surface Float or to upload Mission Files and download Dive-

Log and Snapshot Files to a PC (running the NavPoint software). 

 

5.3.1. Cover and Blanking Plug 

 
 

 
 

 

To use the USB connector, first remove the combined cover and blanking-plug by placing your fingers in the two 

holes in the rear of the housing, then pull firmly outwards. This will expose the USB connector on the rear of the 

ArtemisPRO console. 

 

It is VERY IMPORTANT that when the USB connector is NOT BEING USED, the cover and blanking plug is 

REPLACED to prevent the connector pins from getting wet, damage and corrosion. 

 

A warning message will be shown on the display when the Blanking Plug or suitable USB cable is not fitted. 
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5.3.2. Cable and Connection 

 
 

To connect ArtemisPRO to a PC you will need the supplied USB Adapter Lead  and the USB Cable . 

 

 

 
 

Follow the procedure in the previous section to remove the Cover and Blanking Plug from the bottom of the float 

– this should expose the 8-pin USB connector. 

 

Firmly push the plug end of the USB Adapter Lead into the USB connector on the rear of the console, then plug 

the “B” end of the USB Cable into the adapter’s socket, and the “A” end into the PC. 

 

If this is the first time ArtemisPRO has been connected to a specific PC then you will need to follow the steps in the 

following section to correctly install and configure the USB “Remote NDIS Compatible Device” (RNDIS) driver. 

 

Once the connection has been made, you can use the Windows File Explorer that transfer files between the PC 

and ArtemisPRO, or delete and rename files on the internal storage. 

 

When you have finished working with files you can just unplug the cable, and replace the Blanking-Plug and 

Cover before use. 
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5.3.3. Driver Installation 

The first time ArtemisPRO is connected to a new PC (Windows 7, 8 or 10), it will require a USB driver installing: 

 

Open the Device Manager window by pressing the 

Windows Key and typing “Device Manager” (or 

“devmgmt.msc”) into the search box . 

 

 
 

When the Device Manager appears, scroll down the 

list and expand the “Other Devices” heading to show 

the “RNDIS” entry. 

Right click on the RNDIS entry  and choose 

“Update Driver Software” from the pop-up menu  

to start the Update Driver Software Wizard.  

 

 

 

 

 

 

 

 

 

In the first screen that appears, click “Browse my computer for driver software” , then on the next screen 

choose “Let me pick from a list of device drivers on my computer” . 

 

Choose “Show All Devices” and click the “Next” button , Windows will then build a list of available drivers  

which may take a few minutes. 

 

When the drivers are shown, in the left-hand list scroll down and select “Microsoft” (or “Microsoft Corporation” 

on Windows 7) and finally scroll down the right-hand list and select “Remote NDIS Compatible Device” . Click 

the “Next” button . 
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Windows will now show an “Update Driver 

Warning”, click “Yes”  to accept this and then 

click “Close” to complete the driver installation 

wizard . 

 

 

 

 

 
The USB driver is now installed and correctly 

configured so ArtemisPRO can now connect to the 

NavPoint software, upload and download files. 

 

 

 
 

To manually access the storage on the console, open a Windows Network File Explorer  and after a few minutes 

“ARTEMISPRO” should appear as an entry  (depending on your network configuration). Alternately start a File 

Explorer and browse to the location “\\ARTEMISPRO”. 

 

Mission Files, Dive-Logs and Snapshot images can be found in the “Log Data” folder . 
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6. Battery Pod 
ArtemisPRO is powered by an easily swappable Nickel-Metal Hydride (NiMH) Battery Pod with the following 

features: 

 

 Battery Connector  Pressure Relief Valve.  Securing Groove 

 

6.1. Pressure Relief Valve 
Should pressure inside the battery pod increase significantly above the outside pressure, the Pressure Relief Valve 

will pop out. The valve can be reset and sealed by pushing it firmly back into place before use. 

 

Always check the Pressure Relief Valve is correctly sealed before using the Battery Pod by pushing it firmly 

inwards. 

 

Normally the pressure relief valve should not active during normal use and charging of the batteries. If the valve 

activates it may be a sign that the battery cells have reached the end of their life or have a problem – Use the 

battery with caution and contact Technical Support for further assistance. 

 

6.2. Connecting (or Removing) Batteries 

 
 

To connect a Battery Pod to ArtemisPRO, first check the Pressure Relief Valve  is pushed full inwards and sealed. 

Align the Battery Pod connector  with the connector in the ArtemisPRO chassis and push firmly into place until 

the securing groove  snaps into place on the opposite side of the housing. 

 

To remove the Battery Pod, turn off ArtemisPRO then push the end of the Battery Pod  with both thumbs to 

release it and slide it out of the chassis. 
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6.3. Charging Batteries 
The ArtemisPRO Battery Charger can fully charge a Battery Pod in about 4 hours. 

 

 
 

To charge a Battery Pod, first connect the main lead  to the charger and mains supply socket, then connect the 

Battery Pod  to the charger. Turn the Charger on  and the red power switch should illuminate. 

After a short time, the two Charge Status Indicators  should go from Yellow to Orange to show charging has 

started (within about 15 seconds). 

 

Always use the charger in a well-ventilated area with good airflow around it, and for best performance, charge the 

Battery Pods at room temperature (10°C to 25°C). 

 

Each Battery Pod contains two battery cell-packs, labelled as “1” and “2” by the Charge Status Indicators on the 

Chargers label. Each cell-pack has its own independent charging module within the charger housing, and during 

charge these indicators may differ depending on the state of each cell-pack. 

 

During charging, the two Charge Status Indicators  will go through the following colour sequence: 

 Not Connected or Initialising 
 

Yellow 

 Fast Charge 
 

Orange 

 Top-off Charge 
 

Green with Yellow Pulse 

 Complete (Trickle Charge) 
 

Green 

 Error (Charging Stopped) 
 

Orange and Green Flashing 
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6.3.1. Charging Errors 

The Battery Pods will start to get warm as they near completion of charging (Top-off Charge).   

 

If the Battery Pod overheats (temperature greater than 60°C internally), then one or both of the charger modules 

will show an Error condition (Orange and Green alternating flash) and charging will stop.  

If an overheat error occurs, you should: 

 Turn off the charger and disconnect the Battery Pod.  

 Leave the Battery Pod to cool down to room temperature (this may take several hours). 

 Reconnect the Battery Pod and try charging again. If possible, move the charger and Battery Pod to a 

cooler location. 

 

If a Battery Pod is too cold (temperature less than 0°C) the charger may also show an Error. In this case you should 

repeat the above steps, but move to a warmer location and wait several hours while the Battery Pod and Charger 

warm up. 

 

 

6.3.2. Interrupting a Charge 

There may be times when you need to stop charging part way through a charge cycle, and resume at a later time.  

This is allowed and should not give any problems while the Battery Pod is in the “Fast Charge” (Orange) state.  

 

If the Battery Pod feels warm, or charging was stopped in the “Top-off Charge” (Green/Yellow-pulse) state, it is 

recommended that the Battery Pod be allowed to cool to room temperature before charging is resumed (as the 

Charger will enter “Fast Charge” mode for a short while after it is turned on, and this may cause an already warm 

battery to give an over-heat error – see above). 

 

 

6.3.3. Charging Complete 

When charging is complete the Battery Pods may be left to trickle charge for up to 24-36 hours.  

It is recommended they are not connected for longer than this otherwise their performance may be 

reduced. 

 

If you want to charge another Battery Pod straight after one has completed, disconnect the first Battery Pod and 

wait until the Charge Status Indicators turn Yellow before connecting the next Battery Pod. 
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6.4. Battery Performance 
ArtemisPRO uses Nickle-Metal Hydride (NiMH) Batteries, as this chemistry gives a good balance between 

performance, ease of use, ease of storage and transportation, and safety. 

To get the best lifetime and performance out of your Battery Pods please observe the following: 

 
For further Battery Pod and Charger maintenance and technical information, please refer to the Technical Manual. 

 

6.4.1. New Batteries 

New NiMH batteries do not supply their full energy capacity when new, but this capacity will increase to its 

intended amount after the first three to four complete discharge and charge cycles.  

 

During this time, it is recommended to fully discharge them (by letting ArtemisPRO turn the power off when they 

get ‘flat’), then fully charge them with at least 12 hours of “Trickle Charge” (Green status indicator) after charging 

is shown to have completed. 

 

 

6.4.2. Self-Discharge 

NiMH batteries have a high self-discharge rate and may lose up to 10% of its charge in the first 24 hours after 

charging, and then up to 10% per month thereafter. 

 

It is recommended that Battery Pods are charged within the 24-hour period prior to use to ensure they are 

at full capacity for any dive. 

 

 

6.4.3. Storage 

NiMH batteries can be stored in a ‘flat’ discharged state for periods of up to 3-5 years. However, after long storage 

periods, they may lose some of their capacity and require “reconditioning” to restore this – refer to the Technical 

Manual for details of this.  

 

It is recommended to store batteries in a charged state if possible. 

As mentioned above, NiMH batteries will self-discharge while in storage. 

 

6.5. Safety Precautions 
For further information on the safe and correct operation of Battery Pods and the Charger please refer to the 

relevant “Safety Precaution” sections in the Technical Manual. 
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7. Using the System 

7.1. Overview and Terminology 
The following sections aim to briefly explain the terminology and operating concepts used throughout the system: 

 

7.1.1. Missions 

ArtemisPRO can be used by a diver at any time in “free” mode where they quickly want to enter the water and use 

the real-time sensor data (such as Sonar or Video). 

However, if the diver wants to perform tasks that require some pre-dive knowledge, such as locations to visit, or 

search paths to swim, then a Mission File is used to easily collect this information together and configure 

ArtemisPRO with it. 

Mission Files can be created on ArtemisPRO or an external PC running the NavPoint software. 

 

7.1.2. Markers 

Markers are used to identify geographic locations on the divers display and fall into two categories: 

 Waypoints which form the route diver should swim along (such as a search path) 

 Targets which identify locations such as points of interest, hazards or navigation references. 

 

Before a dive, a Mission File can be created by the supervisor or diver using the ArtemisPRO console or NavPoint 

software application, that contains the markers that the diver will use during their swim. 

Markers can be given a name relating to what they represent (such as “Entry Point”, “Harbour Wall”, “Pipe Outlet”, 

“Waypoint” etc.), and have a graphical symbol and colour associated with them. It is left to the diver and mission-

planner to discuss and agree up a scheme for what the colours and symbols mean to them (i.e. red for danger, 

green for objects to inspect, blue for general locations of interest etc.) 

 

During a dive, the diver can choose a specific marker from the mission to use as a “Navigation Destination”. 

ArtemisPRO will use positioning from its GNSS receiver (while the diver is on the surface) and subsequent dead-

reckoning (using the DVL and AHRS sensors) during the dive to guide the diver to the location of the selected 

marker (bearing and range to swim are shown on the Status Bar at the bottom of the screen). 

 

7.1.3. Dive-Logs 

During the dive, the sonar imagery, navigation sensor information, position and camera video can be recorded 

into a Dive-Log File and reviewed in a synchronised manor after the dive is complete. 

 

Dive-logging is started by Diver when they are ready to swim with ArtemisPRO and will take the name of the 

currently selected mission file (if one is selected). 

 

After the dive, the dive-log can be downloaded onto a PC and replayed using the NavPoint software, or exported 

into other file formats. 

 

7.1.4. NavPoint Software 

To help the supervisor or diver plan missions and review dive-log data, the NavPoint software application is 

provided for Windows based PC’s.  

 

Prior to a dive NavPoint can be used to create a Mission file containing markers, swim-paths and background 

navigational charts that can be uploaded via the USB cable onto ArtemisPRO.  

After a dive, Dive-Log files can be downloaded over the USB cable from ArtemisPRO onto a PC and NavPoint used 

to review the collected data and export sensor information for use with other third-party applications. 
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For further information on installing and using NavPoint to create Mission files and review Dive-Log files, please refer to the NavPoint Manual. 

 

7.1.5. Sonar System 

ArtemisPRO is fitted with a forward looking dual frequency multi-beam sonar that sends acoustic pulses into the 

water and collects the returned echoes. This data is then mathematically converted into an image using a process 

known as “beam-forming”. 

 

Low Frequency (750kHz) and High Frequency(1200kHz) operating modes allow the diver to choose between 

longer acoustic ranges (up to 120m) or high-resolution imagery respectively. 

 

The sonar image appears to the diver as a top-down view covering the area in-front of them, acoustically 

illuminating a sector up to 130° horizontally and 20° vertically (depending on the selected frequency mode). 

Objects outside of this area may not be illuminated or shown. 

 

Sonar imagery can take some training and practice to interpret, but it helps to imagine the image represents what 

a diver might see when lying flat on the ground using a torch to illuminate what is in-front of them but from a 

photograph taken above the scene looking down. 

 
For further information on using the Sonar and interpreting imagery please refer to the Sonar Manual. 

 

7.1.6. Navigation System (DVL, GNSS and AHRS) 

ArtemisPRO includes a navigation system to help a diver track where they have been, swim a pre-determined 

path, reach a destination or mark targets of interest in surveying activities. 

 

ArtemisPRO contains an internal GNSS (Global Navigation Satellite System) receiver that can be used while the 

diver is on the surface the surface to obtain a starting position reference. 

Once the dive commences, the Doppler-Velocity-Logger (DVL) sensor measures the divers speed through the 

waters (in 3 dimensions) relative to echoes received from the sea-bed, and combined with the Attitude Heading 

Reference System (AHRS) information, dead-reckoning techniques are used to keep track of the diver’s position. 

 

Should the DVL bottom track be lost the diver will need to resurface and acquire a new GNSS position or deploy 

an optional surface GNSS float. Alternately, the diver may reset their position to a previously known GNSS fix or 

the location of one of the Markers defined in the mission. 

 
For further information on using the Navigation system, creating and swimming missions, please refer to the Navigation Manual. 

 

7.1.7. Vision System (option) 

The optional vision system comprises a video camera and dive-light. 

 

Video data can be displayed in real-time and stored into the dive-log file (compressed in H264 MP4 format). When 

the Dive-Log is reviewed the video-playback is synchronised with the sonar and navigation data. 

 

When not fitted, controls and displays for the Vision system are not available to the diver. 
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7.1.8. Diver Information 

The Diver Information display shows a larger version of the compass along the top of the display, and a dive-

profile graph to combines the divers depth below the surface and height above the sea-bed onto a single display. 

 

Additional, the divers attitude (pitch and roll), speed, rate of ascent/descent are also available here along with a 

stop-watch function and water temperature. 

 

7.1.9. Snapshots 

During a dive the diver can use the “Snapshot” double-button press to capture the contents of the current display 

as a PNG image file. 

If a Dive-Log is being recorded, snapshot images are also embedded image in the Dive-Log and a marker added to 

indicating where and when the snapshot was taken. 

 

Collected snapshots can be viewed in the Snapshot Gallery screen, available from the Tools Screen (press the 

Home button twice). 

 

7.1.10. Scuttle 

The “Scuttle” function is provided to allow the diver to quickly delete all Mission Files, Dive-Log Files and Snapshot 

Images from the internal storage memory.  

 

The function can be activated from the Tools Screen (press the Home button twice). 

 

7.1.11. Tools and Settings 

The configuration and calibration of the ArtemisPRO hardware is provided by a series of function and menus that 

are available from the Tools display and Settings Manager. 

 

These options allow the diver to change display settings, calibrate sensors, change the format of coordinates and 

measurement units, set the clock, etc. 

 

The Tools display and Settings Manager can be accessed by pressing the Home button twice. 
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7.2. Power 

7.2.1. Turning On 

 

 
 

To turn ArtemisPRO on first check you have a fully charged Battery Pod , then follow the previous instructions 

to check the Pressure Relief Valve and insert the Battery Pod into ArtemisPRO . Finally, press the POWER button 

on the front of the console and wait for about 20 seconds for ArtemisPRO to start and the “Home Display” to be 

shown . 

 

After turning the power on, other sensors in the system (Sonar, DVL, AHRS etc) will then power up and possibly 

take up to another minute to start.  

 

It may take up to 5 minutes after power up for the AHRS (magnetic heading sensor) to “warm up” and its heading 

readings become more accurate/stable. 

 

7.2.2. Turning Off 

 
 

To turn ArtemisPRO off press the POWER button (top left) from any screen . When the Power Display is shown 

press the function button next to the word OFF . You will be asked to confirm that you want to turn the power 

off – press the function button at the bottom left (POWER OFF)  and ArtemisPRO will shut down. 
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7.3. Power Management Display 
You can press the POWER button at any time to show the “Power Display”.  

Pressing the POWER button for a second time will return to the previously shown display. 

 

 

7.3.1. Battery Charge 

The central area of the display shows information about the battery, including the current estimated capacity and 

remaining run-time for the sensors currently in use. 

7.3.2. System Status 

The colour of these icons show the state of the ArtemisPRO sensors: 

     

Sonar Doppler Velocity 

Log (DVL) 

INTERNAL or FLOAT 

Satellite Position 

Receiver (GNSS) 

Video 

Camera 

Dive 

Light 

 Grey – Not in use 

 Red – Fault (not producing readings, such as disabled by the diver or not correctly configured) 

 Yellow – Warning (has a problem such as poor satellite fix, no bottom lock or is initialising) 

 Green - Working correctly 

7.3.3. Power Controls 

The buttons labelled SONAR and VISION allow the diver to save battery power by only turning on the sensors they 

require. The colour of the status indicator next to the button shows Green if the sensor is on, and Red if the sensor 

is turned off.  

7.3.4. Power Saving and Mission Duration 

With all sensors turned off, the 9 amp-hour NiMH Battery Pod should run the ArtemisPRO display for at least 16 

hours (this value may reduce as batteries get older). 

Turning the Sonar, Camera and Dive-Light on will reduce this as each device consumes a large amount of power. 

 

In addition to the SONAR and VISION controls on the Power Display, the MODE button allows the diver to 

configure how power is used… 

 LOW POWER forces the sonar to update its image at a slower rate and reduces its resolution. With the 

Dive-Light off, Mission durations in excess of 6 hours can be obtained with this setting. 

 HIGH PERFORMANCE allows the sonar to updates its image at its fastest rate with highest resolution – 

depending on range settings, mission durations are in the region of 3 to 5 hours. 
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7.4. Home and Tools Display 
When ArtemisPRO starts up the “Home Display” is shown. This is the main display that allows the diver choose 

what they want to see depending on their task, review previously recorded data or configure the system. 

 

 

 
 

The Home Display can be shown at any time by pressing the HOME button . 

Pressing the HOME button for a second time show the “Tools Display” , and a third press will return to the 

“Home Display” . 

 

Pressing the Function Buttons (F1-F8) next to each label on screen will show the corresponding display, or 

activate the required function. 

 

At any time, the diver can return to the Home Display again by pressing the HOME button. 
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7.5. Status Bar 
The Status Bar is shown at the bottom of each of the main displays, and gives a quick overview of: 

 Power - the estimated remaining capacity of the battery 

 Heading – the ‘true north’ referenced heading derived from the magnetic compass heading and the 

declination obtained from the ‘world magnetic model’ for the divers current latitude and longitude. 

 Depth – the distance the diver is below the water surface from the pressure sensor. 

 Selected Marker – shows the distance and bearing the diver should swim to reach the selected marker 

from the current mission file.  

 Altitude – the height of the diver above the sea-bed from the DVL echo-sounder. 

 Dive-Log – shows a circular red ‘record’ icon if sensor data is being stored into a Dive-Log file, otherwise 

a grey cross indicates no data is being stored. 

 

Typically, if no Mission File is selected and no Dive-Log is being recorded, the status bar will look similar to: 

 

 
 

7.5.1. Selected Marker and Navigation Bubble 

When a Mission File is being used, the central part of the Status Bar shows navigation information to help the diver 

reach the currently selected Marker.  

Depending on the bearing from the diver to the marker, the “Navigation Bubble” will change to help the diver 

swim the correct course: 

 

The Marker is more than 90° from the divers current heading in the direction 

shown by the arrows. 

 
The Marker is more than 60° from the divers current heading. 

 
The Marker is more than 30° from the divers current heading. 

 

The Marker lies within ±30° of the divers current heading. The diver should 

keep changing their heading until the circular “bubble” lies in the centre of the 

track. 

 
The diver is aligned with the destination, and should keep swimming with the 

bubble in the centre of the track. The Distance will count down to zero, when 

the diver has reached their destination. 

 

 
The diver should turn more than 

90° to their right. 

 

 
The diver should keep turning 

right until the circle is at the 

centre of the line. 

 

 

 
The diver is aligned with the 

marker and needs to swim in a 

straight line for 348m to reach it. 
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7.6. Sonar Display 

 
 
For an in-depth explanation of the Sonar System and how to understand sonar imagery, please refer to the separate Sonar Manual. 

 

The central area of the Sonar display shows the real-time images being collected by the forward-looking 

multibeam sonar fitted to ArtemisPRO. 

This display aims to assist divers performing search-and-location activities or navigating to specific targets 

identified in the mission file and capturing information about them. 

 

As with other screens, the double button press “Snapshot” (F1+F2) can be used to capture the screen contents as 

an image file, and can be reviewed in the “Snapshot Gallery”. 

 

7.6.1. Range 

The RANGE+ and RANGE- buttons allow the diver to increase or decrease the range scale of the sonar display. 

Range can be adjusted in steps from 1m up to 120m in Low Frequency (750kHz) mode, and 35m in High Frequency 

(1200kHz) mode. 

Increasing range will increase the power consumption of the sonar and can reduce the battery run-time. 

 

7.6.2. Gain 

The GAIN+ and GAIN- allow the sonar image brightness to be increased or decreased, helping the diver see fine 

details on acoustic targets or reducing “glare” from larger targets. 

 

7.6.3. Frequency 

ArtemisPRO uses an Oculus multibeam imaging sonar which is capable of several operating modes: 

 750kHz Low Frequency mode allows the sonar to see targets up to 120m away as is commonly used 

for searching activities. This mode has a 130° horizontal field-of-view, but the definition of targets is 

lower than the High Frequency mode. 

 1200kHz High Frequency mode allows the diver to have high-definition images of close-up targets and 

is commonly used for inspection activities. This mode has a reduced 70° horizontal field-of-view and a 

maximum range of 35m. 

 

7.6.4. Power Saving 

For longer mission durations, or when the battery is getting low, the Sonar can be put into a LOW POWER mode 

from the settings on the “Power Display”. This reduces the display update rate and image quality, but also lowers 

the power consumption and increases the battery time remaining. 
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7.7. Navigation Display 

 
 
For an in-depth explanation of the Navigation System, please refer to the separate Navigation Manual. 

 

The Navigation display is a scaled chart that shows the divers current position (either from a Satellite fix or from 

DVL dead-reckoning), path that they’ve taken, location of Target Markers and Waypoint Markers (forming the 

search/swim path to take) and a background map. 

 

The diver is always show at the centre of the display, but from the Settings Display the chart can be either shown 

as “North Up” (north always at the top of the screen) or “Diver Up” (where the chart rotates so the top of the 

display represents the what is in-front of the diver). 

 

7.7.1. Display Scale (Zoom) 

The display scale can be changed with the ZOOM+ and ZOOM- buttons. The current scale value (width the 

display represents) is shown at the top right of the screen. 

 

7.7.2. Navigation Marker 

The NEXT and PREV buttons allow the diver to cycle through the marker list from the Mission File to select the 

navigation information and guidance shown on the Status Bar. The currently selected marker is highlighted on 

the display with a bearing line from the diver symbol. 

 

7.7.3. Clearing the Diver Path 

The display shows a history of the diver’s movements, but after a while (or if diver is stationary and satellite 

position fixes are poor) the display can become cluttered. Pressing the CLEAR button will remove the existing 

diver history from the display – however, the contents of the Dive-Log are not affected and will not be lost. 

 

7.7.4. Setting (or Resetting) the Diver Position 

The diver can use the POSITION button to show the “Set Position” display where they can reset their position to 

a known Marker location or Satellite Fix - further details on this function are available in the “Submerged Tasks” 

section. 
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7.8. Vision Display 
 

 
 
The Vision Display is only available on ArtemisPRO system fitted with the video camera and dive-light. 

 

The central part of the display shows the live image from the video camera (if the Vision System is enabled on the 

Power Display – otherwise a test-card image is shown). 

 

7.8.1. Video Camera 

Video data is recorded into the Dive-Log file when dive-logging is enabled and the camera is powered up. The 

camera status is shown at the top right of the display, and can be enabled or displayed by pressing the CAMERA 

button. 

 

Recording video data produces large Dive-Log files and consumes power, so if the battery level is low or 

ArtemisPRO is running low on storage space the camera can be disabled. 

 

As with other screens, the double button press “Snapshot” (F1+F2) can be used to capture the screen contents as 

an image file, or the SNAPSHOT button can be used for convenience.  

Snapshot images can be reviewed in the “Snapshot Gallery”. 

 

7.8.2. Dive-Light 

In dark or reduced visibility conditions, the dive-light can be activated to help illuminated in-front of the video 

camera. Press the LIGHT button to toggle the dive-light on and off. 

 

The dive light consumes a large amount of power and can reduce battery life significantly if left on for long periods 

of time. 
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7.9. Diver Display 
 

 
 

The Diver display summarises the state of DVL and AHRS sensor systems, providing a dive profile and overview of 

attitude, heading and water conditions. 

 

7.9.1. Compass Ribbon 

The “compass ribbon” is shown at the top of the display and scrolls left-or-right depending on the divers current 

heading. 

 

7.9.2. Dive Profile 

Below the compass ribbon is the “dive profile” display that is produced by combining the history of the divers 

depth and their altitude above the sea-bed.  

Vertical lines on the display show units of time since the dive started, and the whole display scrolls leftwards as 

new information is added. 

 

The diver symbol rotates based on the value of the Pitch sensor and points right when horizontal. 

 

Using the CLEAR function on the Navigation Display will also clear the contents of the Dive Profile. 

 

7.9.3. Artificial Horizon 

The help the diver orient themselves in poor or reduced visibility conditions, the “artificial horizon” is shown in 

the centre of the display and is updated from the AHRS sensor pitch and roll readings. 

 

7.9.4. Mission Information 

The mission duration (time since dive-logging started), accumulated distance and average speed of the diver are 

displayed along with current speed, ascent-rate (or descent -rate when negative) and water temperature. 

 

7.9.5. Stopwatch Timer 

The stopwatch is provided as timing aid for the diver and will start when dive-logging begins.  

Pressing the TIMER button will then stop and restart the Stopwatch, while pressing RESET will return its value to 

zero. 

While the stopwatch is running, the divers accumulated distance and average speed for that time interval is 

displayed. 
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7.10. Settings Manager 
The Settings Manager can be accessed from the Tool screen (by double pressing the Home button), and allows 

the diver to configure most of the parts of the ArtemisPRO system from sensors configurations to display contents. 

 

 
 

 

For a full list of the available settings and a description of their operation, please refer to the separate Technical 

Manual. 

 

 
 

Use the UP and DOWN arrow keys on the left side of the display to navigate through the menu structure, then 

once the desired item is highlighted press the SELECT button. 

 

When a setting is selected for adjustment, a list of values and any related notes are shown on the right-hand side 

of the display. Use the right hand UP and DOWN arrow buttons to cycle through the available values/options. 

Changes are accepted when the BACK button is pressed or another screen is chosen using the HOME or POWER 

buttons. 

 

Pressing the BACK button allows the diver to return from adjusting a setting to selecting another from the menu 

list, or going back to the previous menu. 
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8. Pre-Dive Tasks 
This section covers the additional features and functions of ArtemisPRO that are commonly used to prepare for a 

dive.  

 
For an in-depth explanation of the Navigation System and NavPoint software, please refer to the respective separate Navigation and NavPoint 

Manuals. 

 

 

8.1. Safety Precautions 
Prior to diving with ArtemisPRO please familiarise yourself with the safety precautions below and those 

discussed previously for the safe use of the Battery Pods and Charger. 

 

 Do not rely on this product or its sensors as a primary means of life-support during or after a dive. 

ArtemisPRO is designed as a survey and navigation tool, and not as an alternative or replacement 

for dive-computers or similar apparatus. 

 

 Do not submerge the console, unless the USB Blanking Plug is fitted and the Battery Pack is 

properly connected and secured. 

 

 

 Do not use this product if any of the cabling, or housings of its component parts appear to be damaged 

or compromised for the ingress of water (where required to be watertight). 

 

 Do not attempt to disassemble or service this product yourself (outside the scope described in this 

manual). Contact Technical Support for any maintenance, spares or repair work required. 

 

 

To ensure that all necessary configuration steps have been taken it is suggested that the “Pre-Dive Checklist” 

included at the end of this section is also followed. 
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8.2. Choosing a Mission (Mission Manager) 
When preparing to dive with ArtemisPRO one of the first steps the diver should take is to select a Mission File – 

this can be either prepared using the NavPoint software (and uploaded with the USB cable), or created in the 

Mission Manager display (available from the Home Screen). 

 
For further details on creating mission files using ArtemisPRO, please refer to the Navigation Manual. 

 

 
 

8.2.1. Selecting Missions 

Use the UP and DOWN button to select the required Mission File from the list and press SELECT to choose it – the 

details of the currently selected Mission File are shown on the right side of the display. 

 

8.2.2. Deleting Missions 

Unwanted missions, or ones created in error can be removed by pressing the DELETE button – the diver will be 

prompted to confirm this before the Mission File is deleted. 

 

8.2.3. Creating New Missions 

New empty Mission Files can be created by pressing the NEW button, and these are automatically selected as the 

current mission when created. 
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8.3. Choosing, Adding or Editing Markers (Marker Manager) 
 

 
 

Once a Mission File has been selected, the Marker Manager (available from the Home Screen) will show markers 

defined in the Mission File, and should be used to select the location the diver wishes navigate towards (shown in 

the Status Bar). 

 

8.3.1. Selecting Markers 

Use the UP and DOWN button to select the required Marker from the list and press SELECT to choose it – the 

details of the currently selected Marker are shown on the right side of the display and in the Status Bar. 

 

8.3.2. Deleting Markers 

Unwanted Markers, or ones created in error can be removed by pressing the DELETE button – the diver will be 

prompted to confirm this before the Marker is deleted. 

 

8.3.3. Adding Markers 

Divers can press ADD to append to the list a new marker at the divers current position. The new marker will be 

automatically selected.  

 

New Mission Files can be quickly created for training exercises using this method, where ArtemisPRO is carried in 

a boat to the required training locations (usually buoys and shot-lines) and ADD is pressed to use the Satellite 

Position as the marker location. 

 

8.3.4. Editing Marker Properties 

Pressing the EDIT button will show the Marker Editor 

display for the currently selected marker. 

 

The diver can use the UP and DOWN arrow buttons to 

cycle the highlight box through the on-screen marker 

properties. Each property can have its value adjusted by 

the +10, +1, -1 and -10 buttons (where appropriate). 

 

When the adjustments are complete, press DONE to 

accept the changes and return to the Marker Manager 

display – or press CANCEL to reject them and return. 
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8.4. Compass Calibration 
For compass headings, ArtemisPRO includes an “Attitude and Heading Reference System” (AHRS) that uses 

accelerometers, gyroscopes and magnetometers to allow pitch, roll and magnetic heading to be measured. 

 

The magnetometers are sensitive to changes in the Earth’s magnetic field from the iron content of surrounding 

rocks, from the presence of large structures built from ferrous materials (such as Iron, Nickle, Cobalt and some 

alloys involving these materials), or from the slightly different magnetic signature of each Battery Pod. 

These small fluctuations can cause errors in the compass heading. 

 

To remove heading errors caused by the surroundings, or account for a change of Battery Pod, it is strongly 

recommended to calibrate the compass at each different location where ArtemisPRO is used, and (if 

possible) before each dive or when the Battery Pod is swapped. 

 

The compass calibration procedure should be performed in an open space away from the influence of any 

steel (or other Ferrous materials) in the surrounding environment or structures. 

 

The Compass Calibration display is shown after choosing the option from the Tools screen. 

 

 
 

8.4.1. Magnetic Field and Coverage Map 

The calibration procedure requires ArtemisPRO to be rotated about all three of its axis (X, Y and Z) in a variety of 

orientations (ideally six, representing each face of a cube: up, down, left, right, front, back – see below). 

 

The magnetometer sensors will measure the magnetic field strength while this is happening and record it on the 

spherical “magnetic field” part of the display, while showing the distribution of collected readings on the 

“coverage map” (which can be thought of as the flattened-out surface of the sphere). 

 

By comparing how “non-spherical” the collected readings are and comparing this with a perfect sphere (that 

would have no magnetic interference) the AHRS then calculates the calibration for the compass. 

 

8.4.2. True North Heading Correction 

ArtemisPRO uses the divers latitude and longitude coordinates with the “World Magnetic Model” to determine the 

magnetic declination correction that is added to the compass heading such that it reads TRUE NORTH rather than 

MAGNETIC NORTH. 

 

The feature can be disabled from the Settings Display if only a Magnetic North heading is required. 
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8.4.3. Calibration Procedure 

To calibrate the compass sensor data must be collected by rotating ArtemisPRO about all three of its axis. 

To achieve this the operator could just randomly spin and rotate the unit, but the quality and reliability of the 

calibration may vary depending on which combinations or rotations, orientations and movements are used. 

 

For a consistent calibration that should always return good heading accuracies, the following procedure is 

strongly recommended: 

 Move away from any large metallic 

(ferrous) objects. 

 

 After pressing START, the operator 

should aim to hold ArtemisPRO 

steadily against their body in the six 

orientations that represent each 

side of a cube (top, bottom, front, 

back, left and right). 

 

 In each orientation, the operator 

should then slowly turn themselves 

(and ArtemisPRO) through one or 

two complete revolutions in both 

directions while standing in the 

same spot. 
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 After completing these actions for each orientation, the display should show a collection of ‘dots’ 

representing the sensor readings.  

These collections of dots should roughly have formed 6 circles on the “magnetic field” display in the 

roughly the locations of the black lines shown in the diagrams below. 

The mapping of these circles can also be seen on the “coverage map” display at the left side of the 

screen. 

 

 

 

 If six approximate circles can be seen, then this means a good amount of data has been collected on all 

axis and orientations to define the overall bounding sphere.  

Press PROCESS to finish collecting data. 

 The calibration will be computed and the result shown on the display with a “Quality” and “Confidence” 

value. If Quality is OPTIMAL and Confidence is HIGH, press ACCEPT to store and use the calibration, 

otherwise you can repeat the above procedure by pressing RESTART. 
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8.5. Connecting the Satellite (GNSS) Receiver Float 
In addition to the integrated Satellite Position receiver, an external Global Navigation Satellite System (GNSS) 

receiver float may be used with ArtemisPRO should continuous positioning be required while the diver remains 

submerged. This is useful when the diver is operating in costal shallow-water or surf zones where the DVL cannot 

acoustically get a good bottom detection. 

 

 
 

 

To use the float, first remove the USB cover and Blanking Plug from the underside of the float then firmly insert 

the float’s plug into the USB 8-pin connector. 

 

When the Float is connected, ArtemisPRO will use this receiver as the source of all Satellite positions. 

 

Do not use the plug as the only means of securing the float to ArtemisPRO as this may lead to damage of the 

cable or connector. Secure the float umbilical to the float or diver using a lanyard as a strain-relief. 

 

The Float should not be plugged or unplugged when ArtemisPRO is submerged. 

 

Always refit the USB Blanking Plug and after use when the USB cable has been removed. 
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8.7. Satellite (GNSS) Position Fixes and Quality 

 
 

When on the surface or by deploying the float, the diver can obtain a GNSS (Global Navigation Satellite System) 

position fix.  

ArtemisPRO’s GNSS receiver provides better position accuracy and stability over GPS-only receivers as it 

simultaneously combines data from multiple satellite constellations (GPS, GLONASS, BeiDou and Galileo). 

 

The “Satellite Positioning” display (available from the Tools screen) is useful for diagnosing any problems that 

might occur when trying to obtain a good position fix for use at the start of a dive. 

8.7.1. Receiver Information 

At the top right of the display, the current GNSS receiver being used is shown – either INTERNAL or FLOAT.  

 

The “Position Dilution of Precision” (PDOP) and “Horizontal Dilution of Precision” (HDOP) values show how errors 

in signal measurements and current satellite positions affect the calculated position: 

 Satellites grouped closer together in the sky will result in higher 

DOP values and the geometry is said to be “weak”, with poor 

position accuracy. 

 Satellites spaced further apart in the sky will result in lower DOP 

values and the geometry is said to be “strong”, with good 

position accuracy. 

 < 0.5 = Ideal 

 0.5 – 1.0 = Excellent 

 1.0 – 1.5 = Good 

 1.5 – 2.0 = Moderate 

 > 2.0 = Poor 

8.7.2. Satellites and Signal Levels 

The GNSS receivers can support up to 21 satellites simultaneously, and their positions overhead and received 

signals levels (5dB – 55dB) are shown in the central part of the display. 

The first letter in each satellite identifier indicates the constellation it belongs to: 

Gxx = GPS Rxx = GLONASS Bxx = BeiDou Exx = Galileo Sxx = SBAS 

The colour of each satellite indicates if it is being used in the position solution: 

Red = No/poor signal (not used) Yellow = Weak signal (not used) Green = Good signal (used) 

8.7.3. Adding a Marker 

A marker can be added to the current mission file at the current location by pressing the ADD button. 

8.7.4. Setting the Time 

ArtemisPRO’s clock can be set from the satellite UTC time by pressing the SET TIME button – use the Settings 

Manager to adjust the UTC time-zone offset ArtemisPRO will apply. 
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8.8. Starting a Dive (Recording a Dive-Log) 
To record sensor data into a Dive-Log file (for subsequent review following the dive), or start Navigating 

underwater, the diver needs to switch to the Home Display  and choose START DIVE . 

  

 
 

If a Mission File has been chosen, the diver will be asked if they want to start at the current SATELLITE position or 

from a MARKER location  – this is useful as it allows the diver to descend along a shot-line to the sea-bed 

then start a swim from a known location without any errors caused by inaccurate DVL readings during the descent. 

 

Next, the diver will be asked if they are towing the GNSS float as the source of their positioning . For a normal 

dive (without the float) the diver should answer NO, as ArtemisPRO will ignore all further satellite positions (which 

can contain large errors - even when submerged in shallow water!) until the diver performs a manual fix as 

required. If they are, answer YES, ArtemisPRO will continuously update their position whenever it receives a 

satellite position fix.  

 

Finally, diver should then check they have good sensor readings  – the DVL has locked onto the sea-bed (for 

good dead-reckoning positioning), and the satellite receiver has a good fix (if being used for the starting position). 

When START DIVE is pressed, recording of sensor data will begin, and the dead-reckoning navigation system will 

start.  
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8.9. Pre-Dive Checklist 
Prior to diving, it is recommended to work through the following checklist: 

 

 Action Notes 

  Charge the Battery Pod. This may take up to 4 hours. 

  Check the Pressure Relief Value, connect 

the Battery Pod and turn ArtemisPRO on. 

Check the Battery Pod Pressure Relief Value has been push firmly into its 

sealed position. Ensure the Battery Pod is pushed fully into place in the 

ArtemisPRO chassis. The Home Display is shown after 15 to 30 seconds. 

  Check the Battery Pod is fully charged. The Status Bar should show a green icon with all 4 battery ‘bars’ present, or 

use the Power Display for more battery and run-time information. 

  Select a Mission File. The Mission Files should define Markers required during the dive. Use either 

NavPoint or the built-in Mission and Marker editors to create the file. 

  Check available storage space. This can be seen in the Dive-Log Manager display. 

Allow for up to 10Gb per hour (or 170Mb per minute) if sonar and dynamic 

video content are being recorded. 

  Check the water salinity value is correct. The Sonar and DVL sensors need to correct Velocity-of-Sound reading to give 

accurate readings. Set the “Water Salinity” option in the Settings Manager.  

For fresh water use 0ppt, for salt-water generally use 35ppt unless you know 

a specific salinity for the dive location. 

  Check the depth sensor is reading zero. If required, use the “Zero Depth” function from the Sensors menu in the 

Settings Manager, or ensure the “Auto Zero Depth” sensor setting is 

enabled. 

  If using the GNSS Float, check it is correctly 

attached and secured to the chassis. 

If using the external satellite receiver float, the blanking plug is not 

required. Ensure the float tether is secured to the diver or ArtemisPRO and 

no strain is placed on the plug or connector. 

  Check the Satellite (GNSS) Receiver has a 

good position fix. 

Switch to the Satellite Display and wait for Satellite Constellation 

information to appear and a GOOD position fix to be obtained. 

This may take 2-3 minutes if the GNSS has not been used for a few days 

(performing a ‘cold start’). 

  Check the date and time are correct. Check the Date and Time on the Home Screen is correct. 

If not, either manually set the time using the “Set Clock” option in the 

Settings Manager, or with SET TIME from the Satellite Display (the “Set Clock 

UTC Offset” must be correctly set with your time zone first). 

  Check compass stability After power-up, it may take up to 5-minutes for the AHRS to “warm up” and 

compass readings become more stable and accurate. If necessary allow this 

period to elapse before calibrating the compass. 

  Calibrate the compass. Check that automatic magnetic declination is being used, or manually enter 

the declination value in the Settings Manager. 

Perform a calibration of the compass. 

  Power up the Sonar and Camera if required. From the Power Display turn on the Sonar, Camera and Dive-Light if 

required. 

  Check sensors are ready. From the Power Display check that all relevant sensor icons are showing 

GREEN and good to go. 

  Check the USB Blanking Plug and cover is 

fitted (unless using an external float). 

If the USB/Float connector pins contact water they may be damaged, erode 

or lead to flooding of the console. Ensure the blanking plug is fitted before 

diving unless an external accessory (such as a GNSS float) is being used. 

  Start Dive-Logging Either just prior to entering the water, or just after, or at the bottom of a 

shot-line, select START DIVE and follow the on-screen questions to choose 

your starting location and start the logging of position and sensor data. 
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9. Submerged Tasks 

9.1. Manually Update/Correct Position 
When a dive starts, the diver is asked several questions to determine where they are starting from and how further 

positions should be obtained during the dive. 

 

Unless the float is being used with continuous Satellite Positioning, a “dead-reckoning” technique is used to 

estimate the divers position while they remain submerged. To achieve this, the DVL and AHRS measure the speed 

and direction of the diver several times a second and from this their distance moved and current position can be 

worked out. However, dead-reckoning will add together the small errors that are present in each measurement, 

and over a longer period of time these errors can start to become significant – especially if the diver is swimming 

in a constant linear direction rather than a search-pattern or rectangular part. 

 

By pressing the POSITION button available on the Navigation Display, the diver has several options that allows 

them to reset the dead-reckoning position: 

 

 
 

If a Mission File has been provided containing markers representing known geographic locations or features on 

the sea-bed, then choosing MARKER will reset the dead-reckoning position to the currently selected navigation 

markers location. 

 

Alternately, the diver can surface (or deploy the float) and press SATELLITE to reset the dead-reckoning position 

to a received satellite fix. 

 
For further details on navigating using dead-reckoning and the navigation system, please refer to the separate Navigation Manual. 

 

9.2. Maximising Battery Life (Power Saving) 
On longer dives if the battery starts to become low, the diver has several options to save battery power and extend 

the operational life of the system before it shuts-down. 

 

 Turning off the Dive-Light (if fitted) will significantly reduce the power consumption and extend battery 

life. 

 Turning off the Video Camera (if fitted) will same power, as the amount of data to process, compress 

and store will be reduced and save power. 

 Reducing the sonar range will save some power (as the acquisition circuitry active time is reduced). 

 Turning the display brightness down will save power and can add up to 30 minutes of extra mission 

duration. 
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 From the Power Display, choosing LOW POWER mode will put the Sonar into a mode where the image 

update rate is slowed down and quality reduced but a significant amount of power is saved (and 

mission durations in excess of 6 hours can be obtained). 

 Turning off the sonar system completely from the Power Display will save a large amount of power, and 

leave the DVL and AHRS sensors running allowing dead-reckoning navigation to continue. 

 

9.3. Reducing the Display Brightness (Night Mode)  
The brightness of the display can be controlled 

from the Settings Manager (accessed form the Tools 

screen), but at night the display can still appear 

very bright and on occasions this may not be 

desirable as it can give away the divers position. 

 

Pressing the F3+F4 buttons together will toggle the 

display brightness from its current level to a low 

NIGHT MODE setting. 
 

 

9.4. Data Scuttle 
During a dive, there may be situations where the diver feels they have become compromised and wishes to quickly 

delete all stored information from the ArtemisPRO console. 

 

 
 

This can be quickly achieved by activating the SCUTTLE function from the Tools screen. Once selected the diver 

will be asked to confirm their choice and then all Mission, Diver-Log and Snapshot image files within the “Log 

Data” folder on the internal storage will be permanently erased. 
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10. Post Dive Tasks 
This section covers the additional features and functions of ArtemisPRO that can be used once a dive has 

completed to review the data collected in the Dive-Logs. 
For an in-depth explanation of the NavPoint software tool, please refer to the separate NavPoint Manual. 

 

After completion of diving, it is suggested that the “Post-Dive Checklist” (included at the end of this section) is 

followed to ensure all necessary shut-down, cleaning, maintenance and storage steps have been taken. 

 

10.1. Reviewing a Dive (Dive-Log Manager) 

 
 

The Dive-Log Manager display shows a list of all the recorded log files that are captured when the Start Dive 

procedure is followed. The display can be accessed from the Home screen. 

 

10.1.1. Downloading Dive-Logs 

Having completed a dive with ArtemisPRO and collected Dive-Log data (from the Sonar, Video Camera, Navigation 

sensors etc.), the log file can be downloaded onto a PC by connecting the USB cable and using a file explorer to 

browse the “\\ARTEMISPRO” location. 

Dive-Log files can be large and take some time to download, but once stored on the PC they can be reviewed using 

the NavPoint software application. 

 

10.1.2. Playing Back Dive-Logs 

If a Dive-Log needs to be reviewed quickly in the field, it can also be played back directly on ArtemisPRO console 

using the functions in the Dive-Log Manager display, available from the Home screen. 

Use the UP and DOWN button to select the required Dive-Log File from the list and press SELECT to choose it and 

change to the replay screen. From here the buttons can then be used to start or pause playback or move the 

playback point through the logfile. 

 

The “Snapshot” double button press (F1+F2) can be used at any time during playback to capture further 

screenshot images. 

 

10.1.3. Deleting Dive-Logs 

At the bottom of the Dive-Log Manager, the “Storage Used” bar shows how much of the internal storage memory 

has been filled by Dive-Logs, Mission Files, and Snapshot images. 

Although Mission Files and Snapshots are negligible in size, Dive-Log files can get very large due to the sonar data 

and video footage they contain and so it may be required that the diver free up storage space of older or unwanted 

Dive-Logs using the DELETE button. 
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10.2. Snapshot Gallery 
 

 
 

 

10.2.1. Capturing Snapshots 

At any point in time, the contents of the 

ArtemisPRO display can be captured as an image 

file and stored as a “snapshot” by pressing the 

double button combination of F1+F2. 

 

10.2.2. Reviewing Snapshots 

To review the captured images, use the “Snapshot Gallery” that can be accessed from the Tools screen. 

Press the LEFT and RIGHT arrow buttons to cycle through the gallery images. 

 

10.2.3. Deleting Snapshots 

Unwanted snapshot images can be removed by pressing the DELETE button – the operator will be asked to 

confirm the deletion before the file is removed. 

 

10.2.4. Downloading Snapshots 

In a similar fashion to Dive-Log, the Snapshot images can be downloaded to a PC by connecting the USB cable 

and using a file explorer to browse the “\\ARTEMISPRO” location. 

 

Images are stored in the standard PNG file format and can be viewed by a variety of third-party software 

applications and the Windows operating system. 
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10.3. Post-Dive Checklist 
When a dive is complete and the diver exits the water, it is recommended to work through the following checklist: 

 

 Action Notes 

  Stop Dive-Logging. On returning to the surface, chose STOP DIVE from the Home Display. 

  Turn off the Dive-Light. If ArtemisPRO is fitted with a dive-light, switch to the Vision Display and 

press LIGHT turn it off to prevent overheating and save battery power. 

  If used during the dive, disconnect the 

GNSS float. 

If the external GNSS receiver has been used, disconnect it and refit the AUX 

blanking plug. 

  Download any recorded Dive-Logs and 

Snapshot files to a PC 

Use the USB lead to transfer files onto a PC for review in the NavPoint 

software.  Alternately, Dive-Logs can be replayed on the ArtemisPRO console 

and deleted as required. 

  Turn power off. Press POWER to show the Power Display and then press OFF. 

  Ensure the blanking plug is fitted. Once any file download has completed, replace the blanking plug to protect 

the USB connector pins. 

 
Short Term Storage (up to a couple of weeks) 

  Ensure the USB blanking plug is fitted. While downloading files after a dive, the USB blanking plug may have been 

removed. Replace the blanking plug to protect the USB connector pins. 

  Submerge and wash in clean fresh water to 

remove any salt and silt deposits. 

Wash off any silt or salt residue that may corrode Aluminium parts and 

degrade rubber, and remove any marine detritus such as weed. 

Keep the Battery Pod connected to the unit during washing (do not expose 

the Battery Pod connector pins to water!) 

  Leave to dry in an open and well-ventilated 

space. 

To reduce corrosion and prevent the growth of mould or mildew, allow all 

parts to thoroughly dry before sealing into the transit case. 

  Clean the display glass and camera lens 

with a soft lint free cloth if required. 

If any salt or other residue is on the glass display or camera lens, use a soft 

clean cloth to gently clean the surfaces. 

Only use fresh water as a cleaning agent, do not use any other solvents or 

glass cleaning products as this may damage rubber seals. 

 
Long Term Storage (more than a couple of weeks) 

  Remove the Battery Pod. Do not store ArtemisPRO for any length of time (more than a few weeks) 

with the battery pack connected, as there will always be a small current 

drain on it. 

  Recharge the Battery Pod to maintain 

performance. 

When storing for periods longer than a few weeks, it is recommended to 

charge the battery prior to storage – batteries will discharge during storage, 

but this reduces the risk of its performance degrading and the need for 

reconditioning charge cycles before further use. 

  Store in a cool and well ventilated area. For best battery life, store the equipment at cooler temperatures – ideally 

between 10°C to 25°C. 

  Every 6 - 12 months, inspect system parts 

and recharge Battery Pods. 

Periodically check the system for signs of corrosion, mould growth, 

perishing of rubber connector components and cable insulation and 

damage or cracking to the battery housing. 

Batteries can remain uncharged for up to 3 years, but periodic recharging is 

recommended to maintain battery performance. 
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11. Further Information 
To account for the varied roles and requirements of different users, the ArtemisPRO documentation has been split 

into several manuals for each of use. 

 

This manual contains an overview of the operation of the whole ArtemisPRO system, while other manuals detail 

the operation of the Sonar and Navigation systems, NavPoint software application, or provide Technical 

Reference and Training material. 

 

11.1. Maintenance & Storage 
In addition to the information covered in the Post-Dive Tasks section and Checklist within this manual, further 

information on maintenance and storage procedures can be found in the Technical Manual. 

 

11.2. Troubleshooting 
Technical support and troubleshooting information can be found in the Technical Manual. 

 

11.3. Technical Reference and Specifications 
A comprehensive list of specifications, connector pinouts, electrical interconnection etc can be found in the 

Technical Manual. 

 

11.4. Glossary 
A comprehensive list of commonly used terms, abbreviations and their definitions can be found at the back of the 

Technical Manual. 
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1. Documentation 
For ease of reading and training the ArtemisPRO documentation is split into several sections: 

 

1. Getting Started 

Guide 

Covers the basics to quickly allow a user to power up ArtemisPRO, 

understand and use the interface, operate the sonar, prepare and dive a 

mission file, review the collected Dive-Log data and put the system into 

storage after use. 

2. System Manual Provides in-depth information for the operation and use of the main 

ArtemisPRO hardware, including: 

 Charging and using the battery packs. 

 Powering up and turning off the system. 

 Understanding and using the various information displays. 

 Operational procedures for pre-dive and post-dive checks, 

maintenance and storage. 

3. Sonar Manual 

(This document) 

Provides theory and operational information regarding the use of the 

forward-looking multibeam sonar system, including: 

 Basic sonar theory and concepts 

 How to interpret sonar imagery and get the best results from the 

sonar. 

 How to control the sonar (range, gain and frequency settings). 

 General procedure to help find targets and perform search 

operations. 

4. Navigation Manual Provides information and instructions for using the navigation system 

(containing DVL, GNSS receiver and AHRS sensors), including: 

 Theory of operation for each of the sensors, 

 How to use the navigation display 

 Creating mission files and defining markers and waypoints 

 Calibrating the compass 

 Swimming a mission 

 Replaying and reviewing Dive-Log data. 

5. NavPoint Software 

Manual 

NavPoint is the ‘Windows’ software application that can be used to plan 

mission files prior to a dive, or review Dive-Log data collected during a dive. 

This document covers the installation and operation of the NavPoint 

software application. 

6. Technical Manual Contains information relating to the correct maintenance and storage of the 

ArtemisPRO system as well as Troubleshooting and Technical Reference, 

Specification and Support details. 
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2. Introduction 
ArtemisPRO is a self-contained diver target detection sonar and underwater navigation aid. The system combines 

a forward looking multi-beam imaging sonar, Doppler-Velocity-Log (DVL) sensor, Global Navigation Satellite 

System (GNSS/GPS) receiver, internal Attitude and Heading sensors (AHRS), optional video camera and dive-light. 

 

ArtemisPRO has been primarily designed to assist divers navigating along a pre-planned course while carrying out 

search and relocation of objects such as: 

 Unexploded ordnance by navy mine clearance divers, commercial EOD divers, etc. 

 Seabed infrastructure within the offshore oil & gas environment (e.g. pipelines, well heads, structures). 

 Missing persons, lost property, vehicles, aircraft, wrecks by police or search & rescue divers. 

 Seabed/lakebed antiquities by marine biologists, archaeologists, sports divers, etc. 

 

As part of its imaging role, ArtemisPRO is fitted with a forward looking dual frequency multi-beam sonar that sends 

acoustic pulses into the water and collects the returned echoes. This data is then mathematically converted into 

an image using a process known as “beam-forming”. 

 

Low Frequency (750kHz) and High Frequency(1200kHz) operating modes allow the diver to choose between 

longer acoustic ranges (up to 120m) or high-resolution imagery respectively. 

 

The sonar image appears to the diver as a top-down view covering the area in-front of them, acoustically 

illuminating a sector up to 130° horizontally and 20° vertically (depending on the selected frequency mode). 

Objects outside of this area may not be illuminated or shown. 

  

Sonar imagery can take some training and practice to interpret, but it helps to imagine the image represents what 

a diver might see when lying flat on the ground using a torch to illuminate what is in-front of them but from a 

photograph taken above the scene looking down. 

 

In the following sections, this manual aims to explain the basics for the correct operation of the Sonar, and how 

to start interpreting the images it produces. 

 

Symbols 

Throughout this document the following symbols are used to indicate special precautions or procedures you 

should note… 

 

WARNING! 

This symbol indicates a warning you should follow to avoid bodily injury or damage to your equipment. 

 

CAUTION 

This symbol denotes precautions and procedures you should follow to avoid damage to your equipment. 

 

NOTE 

This symbol denotes special instructions or tips that should help you get the best performance from your 

ArtemisPRO system. 

 

Safety Precautions 

Prior to diving with ArtemisPRO please familiarise yourself with the safety precautions and operational 

procedures discussed in the System Manual. 
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3. Understanding the Sonar 
The Oculus Sonar is located on the front of the ArtemisPRO chassis, looking forwards and at a slight down angle. 

 

Most of the sonar body is contained within the chassis itself, but the front of the Sonar housing is visible as it 

houses the Transmit Transducer (that emits shorts bursts of sound), and the Receiver Transducer Array. 

 

 
 

   Transmitter Transducer 

   Receiver Transducer Array 

 

The Transmitter and Receiver transducers are made of a fragile ceramic material covered in rubber, so care 

should be taken to prevent these areas from impact with other objects. 

 

3.1. Operating Principles 

During operation, an Active Sonar (SOund Navigation And Ranging) transmits pulses of sound  and starts a 

receiver  recording the echoes that are returned as each sound pulse is reflected off objects in front of the 

device . 
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By combining the known Velocity-Of-Sound (VOS – ‘c’) in water with the time the echoes were received (‘t’), the 

sonar can calculate the distance the sound has travelled (‘d’).  

 

As sound must travel from the Sonar to the target object and then back again, the range (‘r’) between the Sonar 

and target is half of the total distance travelled. 

 

𝑑 = 𝑐 × 𝑡 𝑟 =
𝑑

2
  𝑟 =

1

2
 × 𝑐 × 𝑡 

 
Typically, the VOS is about 1500ms-1, but this can vary depending on the water temperature, water salinity and sonar operating depth. To 

calculate this, ArtemisPRO contains a sensor that continuously measures the operating depth and water temperature, and combines this with a 

Salinity value that can be entered by the user (depending on the body of water they are diving in).  

 

 

In the real-world, the Sonar will see more than one target in front of it. The transmitted pulse of sound will reflect 

off each target at a different time, but the receiver will be recording all the echoes over a period equivalent to 

twice the maximum operating range (for sound travelling to and from the target). 

 

 
 

 

The received echoes are combined into a single received signal where their position in time directly relates to their 

range, while the strength of each echo depends on how reflective the target is. 

 

 

Targets with densities very different from water (such as gas/air or rock/concrete) will be very reflective and have 

strong echoes, while echoes from materials like mud, silt, sand and plants will have weaker echoes. 

 

The strength of the echo is 

displayed on the divers display as 

the brightness of a colour palette.  

 

Typically, darker colours in the 

sonar palette are used for weak 

echoes, while bright-white 

colours are used for strong 

echoes. 

 

The sonar image opposite shows 

how a mid-water steel cable 

appears brighter than the muddy 

seabed behind it. 
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3.2. Acoustic Beam Patterns 
When considering how sonars operate, it may help to think of the sonar like a torch being used in a darkened 

room. Only the parts of the room illuminated by the torch can be seen by the user, and if the torch has a narrow 

beam then their field of vision is reduced. 

 

Similarly, the sonar has a fixed width and height to the area it ‘illuminates’ with sound, and these are called the 

Horizontal and Vertical Beam Patterns. 

 

The Sonar has two operating modes - High Frequency and Low Frequency. Each mode has its own beam pattern 

illustrated in the figures below: 

 

 
 

 

 Horizontal Width Vertical Width Maximum Range 

 Low Frequency 130° 20° 120m 

 High Frequency 80° 12° 40m 

  



 

ArtemisPRO  

Sonar Manual 

 

 3-9 

 

3.3. Target Visibility 
Objects (or targets) that lie within the sonar’s beam will be acoustically “illuminated” and can have their echoes 

received, while objects that lie outside this will not be shown on the sonar display: 

 

 

 
 

In the figures above, target  is fully illuminated and will appear on the divers display, while targets  and  

may not be seen on the display. 

 

It should be noted that although the above diagrams show a boundary to the sonar beam, but this actually 

represents the ‘half-power’ level of the sound waves. Vertical targets outside this area may still be visible on the 

display, but their echo level will decrease quickly as they get further away from the beam pattern.  

Horizontally, images outside the beam pattern are not shown because of the fixed width nature of the ‘top-down’ 

display. 

 

The sonar cannot determine the echoes incoming vertical arrival angle, so if two targets are in front of the sonar 

at the same range vertically above each other the sonar will show both these as a single result made up from a 

combination of their echoes. 
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3.4. Viewing the Seabed 
As discussed in previous sections, the sonar can be thought of like a hand-held torch with an illuminating beam 

that is wide horizontally and narrow vertically – continuing this analogy, the sonar images shown on the divers 

display can then be thought of as a “top-down” view of the area being illuminated. 

 

Depending on how the diver holds the sonar, different amounts of the seabed will be illuminated and visible on 

the display: 

 

 
 

If the diver is close to the seabed when the sonar is pointed downwards  then only a small strip in front of the 

diver will be shown. By gaining altitude from the seabed the diver can illuminate a wider swathe that will make 

better use of the display . 

For situations requiring the diver to be searching the seabed in front of them, the best use of the display comes 

from balancing their altitude above the seabed with the sonar down angle such that the largest amount of the 

seabed is illuminated . 

 

 
 

To assist the diver performing a seabed search, the sonar has been mounted with a 15° down angle in the 

ArtemisPRO chassis. 

 

As a very general rule, the diver can achieve an optimum 70% seabed coverage on their display if they adjust 

their altitude above the seabed to be about 10% of the range the sonar is set to – i.e. for a 20m sonar range, 

the diver should stay approximately 2m above the seabed, while at an 80m range the diver should increase 

their altitude to 8m.  

 

With practice and experience the diver may want to deviate from this based on their specific mission 

requirements. 
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3.5. Acoustic Shadows 
The similarities between a sonar and torch continue as the ‘illumination’ from the sonar can be used to generate 

acoustic shadows, and these can be of great assistance to the diver in determining the height, shape and 

orientation of targets in front of them. 

 

As previously mentioned, the divers display can be thought of as a top-down (or satellite) view of what lies in front 

of them: 

 

 If the diver is close to the seabed and the sonar is 

at a shallow angle, the acoustic shadows cast by 

targets will be long (similar to an aerial photograph 

taken in the evening when the sun is low in the sky). 

 

 
 

 

Using the “10% rule” discussed on the previous page 

will allow the sonar to produce good shadows behind 

possible targets, and with some practice the diver 

can start to make estimates of their height and 

orientation, or the terrain in front of them. 

 

 

 

 

 

 

 However, if the diver is high above the seabed and 

points the sonar downwards then acoustic shadows 

will be short (like an aerial photograph then at midday 

when the sun is high in the sky).  

In this case targets are generally harder to see, and 

make estimates of their height and geometry. 
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Depending on how close the diver is to a target can also make a significant difference to the sonars image. 

 

Due to the way sounds waves spread out from the diver, shadows cast by targets that are far away will be narrow 

behind them , but the shadow width will increase as the diver approaches them. In these situations, the diver 

should be aware that these shadows may then hide other targets as there is no sound present to illuminate them 

. 

 

 

 

 

 
 

Where the divers visibility is becoming restricted due to shadowing from close-by targets, they should increase 

their altitude above the seabed (and the targets causing the shadows) and angle the sonar downwards to 

compensate. 

 

 

The image opposite shows an example of shadows 

from 3 targets being cast. 

 

The sonar is positioned at the left of the image, and 

because the targets are raised above the seabed, their 

bright echoes are seen first and shadows are cast 

away from the diver. 

 

The length of the shadow gives an indication of height 

of the car tyre, while the metal plate is probably 

angled upwards as the shadow size increases along its 

edge. 

 

The 1m cube target also has a rope attached to its top 

surface and mesh sides, as these can be seen by the 

‘ragged’ shadow and line that rises away from it. 
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3.6. Understanding Echoes 
Although it has been mentioned that the sonar display can be thought of as a top-down image of the area in front 

of them, there are some limitations to this analogy. 

 

As the image is illuminated from the side by the sonar, only the edges or faces of targets closest to the sonar will 

be illuminated.  

If a target face is at an angle, then some of the incoming sound waves will be reflected towards the sonar while 

others will be scattered away in different directions and the overall brightness of the target will be reduced. 

 

The figure below illustrates this, highlighting in red the areas on three simple targets that will appear brightest to 

the diver, and how these appear from real-world targets: 

 

 

 

 Car Tyre 

 

 1m Hollow Cube 

 

These same principles also apply to larger 

environments. The figure opposite shows how some 

of the features found in docks or harbours may 

appear.  

 

Depending on the angle of the sonar, corrugated 

pilings will have small areas of shadow, and bright 

returns from the edges facing the diver. 

 

Concrete walls and quays will also produce bright 

returns from flat surfaces, but can also have large 

areas of shadow behind parts of the structure. 
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3.7. Range vs Frequency and Image Quality 
The Oculus sonar has two operating modes:  

 Low Frequency, which allows for long range operation 

 High Frequency, which produces greater details at shorter ranges 

 

The diver can switch modes depending on the task they are currently performing. When starting a search for a 

target, the Low Frequency mode provides a wide view of the search area and larger targets can be identified and 

approached. As the diver gets closer, switching to High Frequency mode increases the available detail and allows 

the diver to choose to continue the approach or select another target for investigation. 

 

The figure below shows a comparison of the same test site in both operating modes: 
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4. Powering the Sonar 
To save battery power and extend mission 

duration the sonar system can be turned off.  

 

Before using the sonar check it is powered 

up by choosing the Power Management 

display from the Home screen: 

 

 

4.1. Power Controls 
Once the Power Management display is shown, the current status of the sonar is shown by the circular “Power 

State” indicator . If this circle is green the sonar has power, yellow indicates it is initialising, and red means the 

sonar is switched off – press the SONAR Power Control button to toggle the power state . 

 

 
 

About 10 seconds after the sonar has been turned on, the “Operating State” icon  for the sonar should turn 

green to indicate that data is being received by the display.  

 
If the icon remains red, the may be a problem with cabling, the sonar communication settings or the hardware – refer to the Technical manual 

for further details. 

 

4.2. Power Saving and Mission Duration 

For longer duration missions, or if the battery is running out of power, the diver can use the MODE button  to 

change the operating mode of the sonar … 

 LOW POWER forces the sonar to update its image at a slower rate (2Hz) and reduces its range resolution 

(only noticeable at shorter ranges). Mission durations in excess of 6 hours can be obtained with this 

setting. 

 HIGH PERFORMANCE allows the sonar to updates its image at its fastest rate (>10Hz) with highest 

range resolution – depending on range settings, mission durations are in the region of 3 to 5 hours. 
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5. Sonar Display 
As with other information screens, the 

Sonar Display is accessed from the Home 

Screen. 

 

 

 

If the sonar isn’t powered up, the current 

Sonar colour palette will be shown on the 

display, otherwise the acoustic image will 

be shown. 

 
 

The current Sonar operating settings are shown in the top left and right corners of the display, while small 

thumbnail views of the Navigation and Vision displays are optionally shown in the bottom corners. 

 

 
 

5.1. Range 
The RANGE+ and RANGE- buttons allow the diver to increase or decrease the range scale of the sonar display. 

 

When the diver selects a higher range setting, the sonar will record data for a longer duration because of the time 

required for sound to reach the furthest targets and return. This has two consequences that they should be aware 

of: 

 The image update rate will slow down 

 Power consumption increases as the data recording circuitry is active for longer periods of time – this 

can reduce the battery life. 

 

Range can be adjusted in steps from 1m up to 120m in Low Frequency (750kHz) mode, and 35m in High Frequency 

(1200kHz) mode. 

 

5.2. Gain 
The GAIN+ and GAIN- can be thought of like a “volume” control that can be turned up or down to “hear” quieter 

target echoes or turned down if echoes are too loud and drowning out the quieter ones. 
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As the display shows intensity of received echoes as colour brightness, the gain control has the effect of 

brightening or darkening the display:  

 

 
 

If the display is too dark and fine details cannot 

be seen, then the diver can increase the gain.  

 

 Similarly, if the display is too bright (saturated), 

then smaller targets and details may be lost so 

the diver can reduce the gain. 

 

5.3. Frequency 
As discussed previously, the Oculus multibeam imaging sonar is capable of several operating in two different 

frequency modes. Pressing the FREQ (frequency) button will toggle between the modes: 

 750kHz Low Frequency mode allows the sonar to 

see targets up to 120m away as is commonly used for 

searching activities.  

This mode has a 130° horizontal field-of-view, but the 

definition of targets is lower than the High Frequency 

mode. 
 

 1200kHz High Frequency mode allows the diver to 

have high-definition images of close-up targets and is 

commonly used for inspection activities.  

This mode has a reduced 80° horizontal field-of-view 

and a maximum range of 40m (for larger brighter 

targets). 
 

5.4. Snapshots 
At any point in time, the contents of the ArtemisPRO display 

can be captured as an image file and stored as a “snapshot” by 

pressing the double button combination of F1+F2. 

 

Snapshots can be viewed in the Gallery Display accessed from 

the Tools screen (double press of the Home button). 

 

5.5. Swapping Displays 
The button at the bottom right of the display (NAV, VISION, SONAR) is provided to allow the diver to quickly cycle 

through the main information screens. 
If the camera option is not fitted or enabled then the VISION display will not be available. 
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5.6. Settings 
As well as the main Sonar Display, there are several other settings that the diver should be aware of. These can be 

found in the Settings Display: 

 

 

5.6.1. Sonar Palette 

The Sonar colour palette can be changed by the diver using the “Palette” option found under the Sonar settings 

menu. The available options are: 

 Grey 

 

 Copper 

 Blue 

 Green 

 

5.6.2. Water Salinity 

The theory section at the beginning of this manual discussed an equation showing that 

range to a target is proportional to the time taken for the sound to be reflected from 

the target, and to relate these values together the Velocity-Of-Sound (VOS) for water 

needs to be known. 

𝑟 =
1

2
 × 𝑐 × 𝑡 

 

VOS is approximately 1500ms-1, but this can vary significantly depending on the water temperature, water salinity 

and sonar operating depth.  

 

ArtemisPRO contains a sensor that continuously measures the operating depth and water temperature, but the 

diver needs to manually enter the SALINITY of the body of water they are diving in – this can be done using the 

“Water Salinity” option from the Sensors settings menu. 

 

Typical salinity values (in parts-per-thousand, ‘PPT’) are: 

 Fresh Water = 0 ppt 

 Sea Water = 35ppt 

 

There are some exceptions to the above, with brackish tidal estuaries and river deltas having salinities between 

5ppt and 25ppt and larger bodies of water such as the Baltic Sea (10ppt), Caspian Sea (12ppt), Black Sea (13-

23ppt), Mediterranean Sea (38ppt) and Red Sea (36-41ppt) 

 

An incorrect salinity setting can cause small range errors in to appear on the sonar display, or positioning errors 

when navigating using the DVL sensor and dead-reckoning. 
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6. Logging Sonar Data 
Sonar data is recorded into a Dive-Log file when the “Start Dive” procedure (discussed in the System Manual) is 

followed. 

 

Following a dive, Dive-Logs can be replayed on ArtemisPRO using the Dive-Log Manager Display (available from 

the Home screen), or downloaded onto a PC via the USB cable and replayed in the NavPoint software application. 

 
For further details of replaying and reviewing Dive-Log data and Snapshot images please refer to the separate System Manual. 

 

 

7. Summary of Sonar Operation 
 Hold the sonar horizontally or with a slight down angle (10-15°) pointing forwards from the diver. 

 While gaining experience using the sonar system, a good rule-of-thumb for optimal seabed coverage on the 

display is to aim to maintain a seabed altitude of approximately 10% of the selected sonar range. 

 Use different frequency modes depending on required range and detail level: 

o Low Frequency (750kHz) mode for a wide viewing angle (130°) with range settings up to 120m 

o High Frequency (1200kHz) mode for detailed high resolution images, but reduced viewing 

angle (80°) and range settings up to 40m. 

 Only targets illuminated by the sonar beam can be seen: 

o 130°/80° in the horizontal plane depending on frequency mode 

o 20°/12° vertically although this is the half-power point and fainter targets may appear outside 

this. 

 As no vertical information is available, vertically aligned or overlapping targets in the sonar beam will merge 

into a single echo. 

 The sonar image shows “top-down” type display of the echoes received from the targets leading edges. 

 Targets cast acoustic shadows, which may obscure all or parts of targets behind them especially as the diver 

approaches them. 

 Change altitude above the seabed to change the angle of illumination for targets, and the length of the 

shadows they cast – this can help interpret features on the sonar image. 

 Dense or gaseous targets appear brightest on the display, while mud and silt will appear very dull. 

 Use the gain control to enhance faint targets or reduce the background noise reflections in a high clutter 

(rocky/boulder) environment.  

 To save power and extend battery life, use the Low Power setting (from the Power Management display). 

 Check the correct water salinity has been selected for the dive site. 
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8. Further Information 
To account for the varied roles and requirements of different users, the ArtemisPRO documentation has been split 

into several manuals for each of use. 

 

This manual contains an overview of the operation of the whole ArtemisPRO system, while other manuals detail 

the operation of the Sonar and Navigation systems, NavPoint software application, or provide Technical 

Reference and Training material. 

 

8.1. Maintenance & Storage 
In addition to the information covered in the Post-Dive Tasks section and Checklist within this manual, further 

information on maintenance and storage procedures can be found in the Technical Manual. 

 

8.2. Troubleshooting 
Technical support and troubleshooting information can be found in the Technical Manual. 

 

8.3. Technical Reference and Specifications 
A comprehensive list of specifications, connector pinouts, electrical interconnection etc can be found in the 

Technical Manual. 

 

8.4. Glossary 
A comprehensive list of commonly used terms, abbreviations and their definitions can be found at the back of the 

Technical Manual. 
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1. Documentation 
For ease of reading and training the ArtemisPRO documentation is split into several sections: 

 

1. Getting Started 

Guide 

Covers the basics to quickly allow a user to power up ArtemisPRO, 

understand and use the interface, operate the sonar, prepare and dive a 

mission file, review the collected Dive-Log data and put the system into 

storage after use. 

2. System Manual Provides in-depth information for the operation and use of the main 

ArtemisPRO hardware, including: 

 Charging and using the battery packs. 

 Powering up and turning off the system. 

 Understanding and using the various information displays. 

 Operational procedures for pre-dive and post-dive checks, 

maintenance and storage. 

3. Sonar Manual Provides theory and operational information regarding the use of the 

forward-looking multibeam sonar system, including: 

 Basic sonar theory and concepts 

 How to interpret sonar imagery and get the best results from the 

sonar. 

 How to control the sonar (range, gain and frequency settings). 

 General procedure to help find targets and perform search 

operations. 

4. Navigation Manual  

(This document) 

Provides information and instructions for using the navigation system 

(containing DVL, GNSS receiver and AHRS sensors), including: 

 Theory of operation for each of the sensors, 

 How to use the navigation display 

 Creating mission files and defining markers and waypoints 

 Calibrating the compass 

 Swimming a mission 

 Replaying and reviewing Dive-Log data. 

5. NavPoint Software 

Manual 

NavPoint is the ‘Windows’ software application that can be used to plan 

mission files prior to a dive, or review Dive-Log data collected during a dive. 

This document covers the installation and operation of the NavPoint 

software application. 

6. Technical Manual Contains information relating to the correct maintenance and storage of the 

ArtemisPRO system as well as Troubleshooting and Technical Reference, 

Specification and Support details. 
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2. Introduction 
ArtemisPRO is a self-contained diver target detection sonar and underwater navigation aid. The system combines 

a forward looking multi-beam imaging sonar, Doppler-Velocity-Log (DVL) sensor, Global Navigation Satellite 

System (GNSS/GPS) receiver, internal Attitude and Heading sensors (AHRS), optional video camera and dive-light. 

 

ArtemisPRO has been primarily designed to assist divers navigating along a pre-planned course while carrying out 

search and relocation of objects such as: 

 Unexploded ordnance by navy mine clearance divers, commercial EOD divers, etc. 

 Seabed infrastructure within the offshore oil & gas environment (e.g. pipelines, well heads, structures). 

 Missing persons, lost property, vehicles, aircraft, wrecks by police or search & rescue divers. 

 Seabed/lakebed antiquities by marine biologists, archaeologists, sports divers, etc. 

 

In its navigation role ArtemisPRO has two modes of operation – ‘satellite’ and ‘dead reckoning’. Depending on the 

dive requirements, the diver can either choose to swim using a surface float that continually provides satellite 

based position fixes, or use the AHRS and DVL sensors to track their position underwater from a known starting 

location. 

 

The Navigation Display allows the diver to monitor their position and heading in relation to predefined location 

markers around them, or to features on charting images imported from the NavPoint software application 

(Google Maps, S57 or S63) in a Mission File. 

 

The Diver can choose any of the defined markers as a destination they want to navigate towards; real-time course 

and distance to swim information is then displayed on the Status Bar using the “Navigation Bubble” feature to 

guide them. Markers can also be chained together to define a swim path or search pattern in addition to 

highlighting hazards or points of interest. 

 

In the following sections, this manual aims to explain how the Navigation System operates, and how to configure 

the system to swim missions using its features. 

 

Symbols 

Throughout this document the following symbols are used to indicate special precautions or procedures you 

should note… 

 

WARNING! 

This symbol indicates a warning you should follow to avoid bodily injury or damage to your equipment. 

 

CAUTION 

This symbol denotes precautions and procedures you should follow to avoid damage to your equipment. 

 

NOTE 

This symbol denotes special instructions or tips that should help you get the best performance from your 

ArtemisPRO system. 

 

Safety Precautions 

Prior to diving with ArtemisPRO please familiarise yourself with the safety precautions and operational 

procedures discussed in the System Manual. 
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3. Parts of the Navigation System 

3.1. Navigation Pod 
The Navigation Pod is located at the rear of the ArtemisPRO chassis and houses the suite of sensors required to 

help the diver track their position or navigate between defined marker locations: 

 

 
 

 Internal Satellite Position (GNSS) Receiver Produces a latitude/longitude position while the diver 

is on the surface – supports several different types of 

satellite constellation (GPS, GLONASS, BeiDou and 

Galileo). 

 

 Attitude & Heading Reference System (AHRS) Provides magnetic heading, pitch and roll 

information. 

 

 Doppler Velocity Log (DVL) Provides the divers height above the seabed (altitude) 

and velocity in 3-dimensions based on echoes 

reflected from the seabed. 

 

 Water Pressure and Temperature Sensor Combined with the diver specified Water Salinity 

value, these values allow the Velocity-Of-Sound (VOS) 

in water to be computed – used to reduced errors in 

position calculations underwater. 
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3.2. Satellite (GNSS) Receiver Float 
In addition to the Navigation Pods internal GNSS receiver, an external GNSS receiver float may be used with 

ArtemisPRO should continuous positioning be required while the diver remains submerged.  

This useful when the diver is operating in costal shallow-water or surf zones where the DVL cannot acoustically 

get a good bottom lock. 

 

  
 

For full details on connecting, securing and using the float please refer to the System Manual. 

Always remember to replace the Blanking Plug when the float is not in use! 

 

3.3. Markers and Mission Files 
To perform underwater navigation tasks and identify locations, ArtemisPRO uses Mission Files that contain lists 

of geographic location Markers. 

 

Mission Files can be either created externally on a PC 

using the NavPoint software application and 

uploaded onto ArtemisPRO via the USB cable, or 

created locally on the ArtemisPRO console. 

 

The Mission Manager display is accessed from the 

Home Screen by choosing MISSIONS, and it lists the 

available Mission Files stored on the device. 

 

From here the diver can SELECT the Mission File to use 

during the dive. 

 

 

Once a Mission File has been selected, the Marker 

Manager display lists the pre-defined Markers it 

contains (accessed from the Home Screen by 

choosing MARKERS) . 

 

From here the diver can SELECT a specific marker that 

will be used as a navigation destination, or the 

starting point for a dead-reckoning dive. 

 

Additional markers can be added, or existing markers 

edited, via this display. 

 

 

For further details on using the NavPoint software application, please refer to the separate NavPoint Manual. 
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3.4. The Doppler Velocity Log (DVL) 
As previously mentioned, one of the two key sensors used by the dead-reckoning navigation system is the Doppler 

Velocity Log (DVL).  

 

A DVL is a type of sonar device that is designed to measure the speed (or velocity) that it moves at relative to the 

seabed. It achieves this using pulses of sound transmitted from its 4 acoustic transducers , each a 

cone 1.5° wide and capable of detecting the seabed at altitudes from 0.2m to 50m. 

 

 
 

The returned echoes received by the DVL are subject to Doppler Shift (or the Doppler Effect) as this is “the change 

in frequency of a sound for an observer moving relative to its source”, and by measuring this the divers velocity is 

computed. 

 

  



 

ArtemisPRO  

Navigation Manual 

 

 4-10 

 

A commonly heard example of Doppler Shift occurs when a vehicle sounding its horn or siren as it approaches, 

passes and moves away from an observer.  

Sound appears to start at a higher pitch then drop down to a lower pitch after the vehicle has passed: 

 

 

 
 

From the diagram above it can be see that sound waves in front of the vehicle are being compressed together by 

its movement so the pitch heard by the observer appears higher that they would be to the driver of the vehicle, 

similarly behind the vehicle sound waves are stretched apart so they appear lower in pitch by the observer than 

the driver of the vehicle. 

 

The same principle applies to the DVL – as the diver swims the forward-looking transducer will receive a 

compressed echo while the backward-looking transducer will receive a stretched echo. By comparing the 

difference from the transmitted frequency, the forward velocity component is measured. 

 

Similarly, if the diver is slewing sideways, the port-looking transducer will receive a different frequency to the 

starboard-looking one and a sideways velocity component is measured. 

 

Using combinations of transducers the DVL can compute its velocity in three axis relative to itself (and the diver) : 

 Left/Right (X), 

 Forwards/Backwards (Y)  

 Up/Down (Z) 

 

It should be noted that the DVL itself does not compute the distance the diver is moving, this task is performed by 

ArtemisPRO as information from the AHRS is also required. 
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3.5. The Attitude Heading Reference System (AHRS) 
The Attitude Heading Reference System is located within the Navigation Pod and consists of solid-state 

accelerometer, magnetometer and gyroscope sensors for all three axes of movement and rotation. 

 

From the collected data, the AHRS uses an Extended Kalman filter algorithm to compute the divers attitude (pitch 

and roll) and magnetic compass heading (yaw). 

 

 
 

As previously discussed, the DVL provides the divers velocity in the three-axis relative to ArtemisPRO’s body. 

However, this movement is not related to the world around the diver, and so the results from the AHRS are needed 

to map the ‘body’ referenced velocities (X, Y, Z) to ‘world’ referenced ones (Northing, Easting, Depth).  
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4. Using the Navigation System 

4.1. Navigation Modes 
By processing and combining the outputs of its sensors, ArtemisPRO supports two methods of Navigation: 

 

4.1.1. Satellite 

Satellite position fixes from the GNSS receiver are used to directly provide a latitude and longitude coordinates 

for the divers position. This mode requires the diver to be constantly on the surface, towing the GNSS float, or 

surfacing every time they want to update their position on the display. 

 

 
 

When the external GNSS float is connected, it will be used as the source of Satellite Positions (and results from the 

internal Navigation Pod GNSS receiver are ignored). 

 

4.1.2. Dead-Reckoning 

When the diver needs to navigate independently underwater without input from any external source (such as 

breaking the surface for a Satellite fix, or using the float), dead-reckoning mode is used. 

 

Dead-Reckoning starts the drivers track with a known location (such as a Satellite fix as the diver enters the water, 

or choosing a Marker position from the Mission File), then uses the Doppler Velocity Log (DVL) and Attitude 

Heading Reference System (AHRS) sensors to determine the direction and distance travelled from each set of 

readings. 

 

By adding together the sequence of divers movements (produced several times per second), a real-time estimate 

of the divers position can be produced as they swim. 

  

 
 

However, because Dead-Reckoning is adding together many small measurements, and each measurement will 

have its own small inaccuracy introduced by the sensor, the overall position is subject to a cumulative error that 

increases over time and so the accuracy (or confidence) of the reported position will gradually decrease. 
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4.2. Selecting a Navigation Mode 
To navigate using ArtemisPRO, first decide what type of navigation mode is to be used: Satellite or Dead-

Reckoning. 

 

When the diver is ready to begin, the diver needs to switch to the Home Display  and choose START DIVE  – 

this will ask a series of questions allowing ArtemisPRO to configure itself correctly for the dive and start recording 

a Dive-Log. 

 

Dead-Reckoning  

Ensure the internal Satellite receiver has a good fix 

and a Mission File is selected if required. 

 

Steps  and  allow the diver to choose the starting 

location for dead-reckoning to track from. 

 

At step  choose NO to use dead-reckoning. 

Satellite  

Connect the external GNSS float (using the internal 

GNSS receiver for continuous satellite navigation is 

not recommended as larger position errors can occur 

as the receiver is submerged) 

 

At step  choose YES (even if a float isn’t connected), 

as this allows all satellite fixes to be processed 
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4.3. Navigating using Dead-Reckoning 
After the initial starting position has been obtained (either from a Satellite fix or the diver specifying a starting 

location), tracking the divers course using dead-reckoning involves a 3-stage process that is performed several 

times per second by ArtemisPRO: 

 

Distance Moved 

The DVL produces velocity readings for the divers movements in each local axis, so ArtemisPRO converts these 

into distance travelled using the equation 

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 × 𝑡𝑖𝑚𝑒 

 

 

Correction for Attitude and Heading 

The calculated distances moved are still relative to the divers orientation and not that of the world around them, 

so the AHRS attitude and heading readings are used to rotate the divers X, Y and Z movements onto the world 

Easting, Northing and Depth axis (coordinate frame). 

 

 
 

Update Position 

Once ArtemisPRO has distances mapped onto the world coordinate frame, it can then add these Eastings and 

Northings to the divers last known position to produce a new 3D position coordinate. 
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4.3.1. Reducing Navigational Error 

As discussed in previous sections, positions produced using Dead-Reckoning are an estimate as the overall result 

is made up from the addition of many individual sensor readings, each one having small inaccuracies. 

As the diver swims, over time these small errors will accumulate and the accuracy of (or confidence in) the 

reported position will decrease. 

 

There are several techniques that the diver can reduce or compensate for the dead-reckoning error: 

 

 Reset their position – by either surfacing and taking a new Satellite fix, or setting their position to 

the location of another Marker provided in the Mission File the diver can set their position accurately 

to a known location. When planning a Mission File, if possible try to include markers for seabed 

features that the diver can recognise and use as known reference points – the Sonar can help the 

diver identify these features as they get close to them. 

 Hold ArtemisPRO still and level – when swimming, the diver should try and hold the DVL 

horizontally level and avoid pitching and rolling motions. 

 Calibrate the compass – prior to the dive calibrating the compass can help remove any errors 

introduced by the geology, surrounding magnetic fields and temperature fluctuations in the sensors. 

 Specify the Water Salinity – like the sonar system, it is important that the DVL is provided with the 

correct Velocity-Of-Sound reading to ensure it returns the correct velocities. The VOS is derived from 

the user specified water salinity value, and set through the Settings display (accessible from the 

Tools screen). 

 Swim a “Search Pattern” – plan a swim path that 

involves 90° or 180° turns and allows the diver to swim 

in alternating opposing directions or a rectangular path. 

This helps improve accuracy as any compass errors 

measured in one direction should be cancelled out on 

other segments of the swim as the diver travels in the 

opposite direction.  

 

These are procedures are discussed in greater detail in the following sections of this manual… 
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4.4. Using the DVL 
As the DVL is measuring its velocity over the seabed using echoes returned from targets some distance away, there 

as several considerations the diver should be aware of: 

 

4.4.1. Measured Altitude and Tilt Angle 

The acoustic beams can extend from the DVL by some distance (50-60m), so it is important that ArtemisPRO be 

held as level as possible for two reasons: 

 

 Altitude – the divers height above the seabed is calculated as the average range of all four DVL beams. 

When the DVL is horizontal this gives a reading directly below the diver, but when the DVL is not 

horizontal this reading will contain an error due to the longer average range. 

 Seabed Illumination – when the DVL is tilted, the distance between the diver and seabed may be 

greater than the maximum range of the DVL so echoes cannot be received. The area of the seabed 

illuminated by the DVL will also significantly increase and possible error introduced by multiple targets 

within the beam pattern each producing a reflection. 

 

The chassis can be tilted up to 20° in any direction, but beyond this a warning will be shown to the diver and 

positioning will stop so large errors are not measured. 

 

 
 

 

When swimming in dead-reckoning mode, hold ArtemisPRO as level as possible. 
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4.4.2. Pitch and Roll Movements 

As the diver moves over the seabed, the Doppler Shift of the returned echoes is used to determine their speed. 

However, if the diver pitches and rolls ArtemisPRO (and the DVL), then the spots on the seabed illuminated by the 

acoustic beams will move very rapidly – far quicker than the diver is moving!  

 

Although this motion should cancel itself out as the diver pitches and rolls the DVL back in the other direction, 

these movements are unlikely to be the same and the differences in acoustic distance moved will introduce an 

error into the divers position estimate. 

 

 
 

When swimming in dead-reckoning mode, hold ArtemisPRO as STABLE as possible – avoid pitch and roll 

motion. 

 

 

 

4.5. Using the Magnetic Compass 
When navigating using dead-reckoning it is very important that any error on the divers heading is reduced as much 

as possible.  

 

If the diver is wanting to navigate in a straight line, but the compass heading has an error of 1°, then for every 1m 

they move forwards, the estimated divers position will include a sideways shift of 1.75cm. This may sound small, 

but increased over longer distances it becomes 1.75m for every 100m travelled and a 17.5m offset for a 1km swim. 

 

Errors can occur in the heading as the compass magnetometers are sensitive to changes in the Earth’s magnetic 

field from the iron content of surrounding rocks, from the presence of large structures built from ferrous materials 

(such as Iron, Nickle, Cobalt and some alloys involving these materials), or from the slightly different magnetic 

signature of each Battery Pod. 

 

To remove heading errors caused by the surroundings, or account for a change of Battery Pod, it is strongly 

recommended to calibrate the compass at each different location where ArtemisPRO is used, and (if 

possible) before each dive or when the Battery Pod is swapped. 

 

The compass calibration procedure should be performed in an open space away from the influence of any 

steel (or other Ferrous materials) in the surrounding environment or structures. 
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4.5.1. Calibration Procedure 

The calibration procedure is accessed from the “Compass Calibration” display (available from the Tools screen): 

 

 
 

To calibrate the compass sensor data must be collected by rotating ArtemisPRO about all three of its axis. 

To achieve this the operator could just randomly spin and rotate the unit, but the quality and reliability of the 

calibration may vary depending on which combinations or rotations, orientations and movements are used. 

 

During calibration, the magnetometer sensors measure the surrounding magnetic field strength and record it on 

the spherical “magnetic field” part of the display, while showing the distribution of collected readings on the 

“coverage map” (which can be thought of as the flattened-out surface of the sphere). 

 

By comparing how “non-spherical” the collected readings are, and comparing this with a perfect sphere (that 

would have no magnetic interference) the AHRS then calculates the calibration for the compass. 

 

 

For a consistent calibration that should always return good heading accuracies, the following procedure is 

strongly recommended: 
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 Move away from any large metallic 

(ferrous) objects. 

 

 After pressing START, the operator 

should aim to hold ArtemisPRO 

steadily against their body in the six 

orientations that represent each 

side of a cube (top, bottom, front, 

back, left and right). 

 

 In each orientation, the operator 

should then slowly turn themselves 

(and ArtemisPRO) through one or 

two complete revolutions in both 

directions while standing in the 

same spot. 
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 After completing these actions for each orientation, the display should show a collection of ‘dots’ 

representing the sensor readings.  

These collections of dots should roughly have formed 6 circles on the “magnetic field” display in the 

roughly the locations of the black lines shown in the diagrams below. 

The mapping of these circles can also be seen on the “coverage map” display at the left side of the 

screen. 

 

 

 

 If six approximate circles can be seen, then this means a good amount of data has been collected on all 

axis and orientations to define the overall bounding sphere.  

Press PROCESS to finish collecting data. 

 The calibration will be computed and the result shown on the display with a “Quality” and “Confidence” 

value. If Quality is OPTIMAL and Confidence is HIGH, press ACCEPT to store and use the calibration, 

otherwise you can repeat the above procedure by pressing RESTART. 
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4.5.2. Magnetic Interference 

When navigating using the compass, be aware that the presence of large metal structures (such as the hulls of 

vessels, oil platform footings and supports) or cables containing high-voltage and large currents will have a 

magnetic field around them and this can add an error into the compass heading. 

 

To reduce this, the AHRS includes rotational-rate gyroscopes, and the Kalman filtering algorithms heavily damp 

the magnetometer reading, but prolonged presence next to the structure will cause a heading deviation. 

 

4.5.3. True North Heading Correction (Magnetic Declination) 

Due to variations in the Earth’s magnetic field, there can be a significant error introduced into the compass 

heading based on the location where ArtemisPRO is being used. 

 

To account for this ArtemisPRO uses the divers latitude and longitude coordinates with the “World Magnetic 

Model” data to determine the magnetic declination correction that is added to the compass heading such that it 

reads TRUE NORTH rather than MAGNETIC NORTH. 

 

The chart below shows the World Magnetic Model for the period 2015 to 2020 (WMM2015), where the control lines 

represent the angular magnetic declination (in degrees) that should be applied to the compass heading for a true 

north reading. 

 

 
 

By accessing the SENSORS menu in the Settings Manager, the diver can control how magnetic declination is 

applied to the compass heading. 

 

The “Magnetic Declination Source” setting can be set to: 

 ZERO - no magnetic declination applied, the compass heading always reads magnetic north 

 MODEL – the magnetic declination is calculated from the current satellite position using the WMM. 

 MANUAL – the diver can use the “Magnetic Declination” setting to manual enter an offset value. 
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5. Navigation Display  
As with other information screens, the 

Navigation Display is accessed from the Home 

Screen. 

 

 
 

The Navigation display shows a symbol representing the diver at the centre of the screen surrounded by two 

‘proximity’ circles that can be used to help interpret scale and determine is a diver is getting within range, or too 

close to targets. Target markers and waypoints from the selected Mission File are superimposed onto the chart, 

along with the divers course history. 

 

 
 

5.1. Chart Scale (Zoom) 
The chart scale is shown at the top left of the display, and this indicates the distance the width of the display 

represents. 

The chart scale can be changed by the diver using the ZOOM+ and ZOOM- button on the left-hand side of the 

display. 

 

5.2. Selecting Navigation Markers 
ArtemisPRO will provide guidance to help the diver navigate to a selected navigation marker from the current 

Mission File. The currently selected marker is shown in the central part of the Status Bar at the bottom of the 

display. 

 

The diver can change the selected navigation marker using the NEXT and PREV button on the right-hand side of 

the display to cycle through the marker list, or by pressing the MARKERS button at the bottom left of the display 

to show the Marker Manager. 
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5.3. Clearing the Dive Track 
As the diver moves, a history of their position called the “dive track” (or swim path) is shown on the display. Should 

the display start to become cluttered, the diver can clear this by pressing the CLEAR button on the right-hand side 

of the display – this does not affect the data that has been recorded into the Dive-Log file. 

 

5.4. Settings (or Resetting) the Divers Position 
As discussed previously, it may sometime be necessary after navigating using dead-reckoning for the diver to set 

their position to a known location. 

 

By pressing the POSITION button on the left-hand side of the display, the diver has several options that allows 

them to reset their position: 

 

 
 

If a Mission File has been provided containing markers representing known geographic locations or features on 

the sea-bed, then choosing MARKER will reset the dead-reckoning position to the currently selected navigation 

markers location. 

 

Alternately, the diver can surface (or deploy the float) and press SATELLITE to reset the dead-reckoning position 

to a received satellite fix. 

 

5.5. Chart Background 
When a Mission File is created using the NavPoint software then the user has the option to define a mission area 

and embed any background charts within this into the mission – these include a variety of supported formats such 

as Google Earth, S57 and S63 (if the optional licensing dongle is purchased with ArtemisPRO). 

 

  
 
For further information on the NavPoint software application, including use of S57 and S63 charting, please refer to the separate NavPoint 

Manual. 
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5.6. Snapshots 
At any point in time, the contents of the ArtemisPRO display 

can be captured as an image file and stored as a “snapshot” by 

pressing the double button combination of F1+F2. 

 

Snapshots can be viewed in the Gallery Display accessed from 

the Tools screen (double press of the Home button). 

 

5.7. Swapping Displays 
The button at the bottom right of the display (NAV, VISION, SONAR) is provided to allow the diver to quickly cycle 

through the main information screens. 
If the camera option is not fitted or enabled, then the VISION display will not be available. 

 

5.8. Settings 
As well as the main Navigation 

Display, there are several other 

settings that the diver should be 

aware of.  

These can be found in the Settings 

Display: 

 

 
 

5.8.1. Chart Orientation 

The navigation chart can be displayed in several modes that the diver can choose from the Navigation menu in 

the Settings Display: 

 Diver-Up – the navigation chart is rotated such that the top of the display (forward direction) relates to 

what is in front of the diver. 

 North-Up – the navigation chart is drawn such that the top of the display (forward direction) represents 

true north. 

 

5.8.2. Proximity Circles 

To aid the diver determine their distance from seabed features and provide a visual scale reference on the display, 

two “proximity circles” can be drawn onto the display if required – each circle can have its colour and radius 

specified from the Navigation menu in the Settings display. 

 

5.8.3. Water Salinity 

As with the sonar system, it is important that the DVL is provided with the correct Velocity-Of-Sound 

measurement. VOS is approximately 1500ms-1, but this can vary significantly depending on the water 

temperature, water salinity and sonar operating depth.  

 

The DVL contains a sensor that continuously measures the operating depth and water temperature, but the diver 

needs to manually enter the SALINITY of the body of water they are diving in – this can be done using the “Water 

Salinity” option from the Sensors settings menu. 
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Typical salinity values (in parts-per-thousand, ‘PPT’) are: 

 Fresh Water = 0 ppt 

 Sea Water = 35ppt 

 

There are some exceptions to the above, with brackish tidal estuaries and river deltas having salinities between 

5ppt and 25ppt and larger bodies of water such as the Baltic Sea (10ppt), Caspian Sea (12ppt), Black Sea (13-

23ppt), Mediterranean Sea (38ppt) and Red Sea (36-41ppt) 

 

An incorrect salinity setting can cause small range errors in to appear on the sonar display, or positioning errors 

when navigating using the DVL sensor and dead-reckoning. 

 

5.8.4. Coordinate Format 

ArtemisPRO can display coordinates in a variety of formats chosen using the “Coordinate Format” property in the 

System menu of the Settings display. Options include: 

 Examples: 

 Signed Degrees -54.241819° N 

 Signed Degrees & Minutes -54° 14.509' N 

 Signed Degrees, Minutes & Seconds -54° 14' 30.547" N 

  

 Unsigned Degrees 54.241819° S 

 Unsigned Degrees & Minutes 54° 14.509' S 

 Unsigned Degrees, Minutes & Seconds 54° 14' 30.547" S 

 

Signed Coordinates 

 Latitudes are always displayed with an “N” suffix. 

Latitudes in the southern hemisphere have negative values, while those in the northern hemisphere 

have positive values. 

 Longitudes are always displayed with an “E” suffix. 

Longitudes in the western hemisphere have negative values, while those in the eastern hemisphere 

have positive values. 

 

Unsigned Coordinates 

 Latitudes are always displayed as a positive value. 

Latitudes in the southern hemisphere have an “S” suffix, while those in the northern hemisphere have 

an “N” suffix. 

 Longitudes are always displayed as a positive value. 

Longitudes in the western hemisphere have a “W” suffix, while those in the eastern hemisphere have 

an “E” suffix. 
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6. Creating a Mission 
Used during navigation dives, Mission Files can be created in two ways: 

6.1. Using the NavPoint Application 
Running on a Windows PC the user can use the NavPoint software application to create Mission Files with marker 

location imported from a variety of sources, including those defined from previous Dive-Logs, or define them 

using the drag-and-drop graphical interface.  

Additionally, chart backgrounds can be specified and the order of waypoint and target marker lists changed as 

required. Mission files are transferred to ArtemisPRO using the USB cable. 

 

For further details of the NavPoint application, please refer to the separate NavPoint manual. 

 

6.2. Using the Console 
Using the Mission and Marker Manager displays the diver can add markers at the current Satellite Position or by 

entering the latitude and longitude values required in the Marker Editor. 

 

 Display the Mission Manager by choosing MISSIONS from the Home screen: 

 
 

 

 To select a pre-existing Mission File, use the UP and DOWN button to select the required Mission File 

from the list and press SELECT to choose it – the details of the currently selected Mission File are shown 

on the right side of the display. 

 New empty Mission Files can be created by pressing the NEW button, and these are automatically 

selected as the current mission when created. 

 Unwanted missions, or ones created in error can be removed by pressing the DELETE button – the diver 

will be prompted to confirm this before the Mission File is deleted. 

 

 Once a Mission File has been selected/created, press MARKERS at the bottom left of the display (or 

choose the Marker Manager from the Home Screen) to show the markers defined in the Mission File: 
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 Use the UP and DOWN button to select the required Marker from the list and press SELECT to choose it 

– the details of the currently selected Marker are shown on the right side of the display and in the Status 

Bar. 

 Unwanted Markers, or ones created in error can be removed by pressing the DELETE button – the diver 

will be prompted to confirm this before the Marker is deleted. 

 Divers can press ADD to append to the list a new marker at the divers current position. The new marker 

will be automatically selected.  

New Mission Files can be quickly created for training exercises using this method, where ArtemisPRO is 

carried in a boat to the required training locations (usually buoys and shot-lines) and ADD is pressed to 

use the Satellite Position as the marker location. 

 

 Pressing the EDIT button will show the Marker Editor display for the currently selected marker: 

 

 
 

 The diver can use the UP and DOWN arrow buttons to cycle the highlight box through the on-screen 

marker properties. Each property can have its value adjusted by the +10, +1, -1 and -10 buttons (where 

appropriate). 

The “Type” property allows the graphical symbol to be adjusted for each marker. Markers selected as 

“Waypoints” will be drawn with connecting lines on the chart to form a swim path to aid the divers 

navigation. 

The “Colour” property is provided to aid the person creating the Mission assign different categories or 

groupings to marker. These can be agreed between the diver and dive-supervisor prior to the dive and 

could, for example, specify that hazards are coloured red while targets of interest are green. 

 When the adjustments are complete, press DONE to accept the changes and return to the Marker 

Manager display – or press CANCEL to reject them and return. 
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7. Using the Navigation Bubble 
After starting a dive (using the procedures and checklist discussed in the System Manual), the diver can use the 

Navigation display to get an overview of their position and their intended course and destination. 

They can also use this display, or the Marker Manager, to select the first required navigation marker.  

 

In the central part of the Status Bar, at the bottom of the display, the selected marker will be shown and above it 

the ‘Navigation Bubble’ and ‘Distance to Swim’ will display heading and range information to help the diver 

navigate towards their destination. 

 

Regardless of the display chosen, this information is always visible allowing the diver to navigate while performing 

other tasks such as search or survey work with the sonar. 

 

Depending on the bearing from the diver to the marker, the “Navigation Bubble” will between arrows and a 

circular display: 

 

The Marker is more than 90° from the divers current heading in the direction 

shown by the arrows. 

 
The Marker is more than 60° from the divers current heading. 

 
The Marker is more than 30° from the divers current heading. 

 

The Marker lies within ±30° of the divers current heading. The diver should 

keep changing their heading until the circular “bubble” lies in the centre of the 

track. 

 
The diver is aligned with the destination, and should keep swimming with the 

bubble in the centre of the track. The Distance will count down to zero, when 

the diver has reached their destination. 

 

The figures below show an example of the Navigation Bubble providing guidance to a diver. The selected “Marker 

8” location initially lies on a bearing more than 90° to the right of the divers current heading: 

 

 

The diver should turn more than 90° to their right. 

 

The diver should keep turning right until the circle is at the centre of 

the line. 

 

The diver is aligned with the marker and need to swim in a straight line 

for 348m to reach it. 

 

It should be noted that the Navigation Bubble provides guidance for the diver to reach the selected marker 

or waypoint as their DESTIATION based on their current location.  

It does not provide guidance to keep them on the path between waypoints shown on the Navigation Display 

should they deviate from it (such as sideways drift caused by the influence of water currents etc.) 

 

If the diver is required to follow the defined path accurately, they should keep referring to their position on 

the navigation display to in order to monitor their deviation, and make course adjustments as necessary. 
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8. Pre-Dive Checklist 
Prior to diving there are several actions that it is recommended the diver performs, in addition to those described 

in the manual for navigation purposes.  

It is recommended that the diver should work down the “Pre-Dive Checklist” from the System Manual to ensure 

all preparations have been made to allow the correct and safe operation of ArtemisPRO. 

 

9. Logging Navigation Data 
Navigation data is recorded into a Dive-Log file when the “Start Dive” procedure (discussed in the System Manual) 

is followed. 

Following a dive, Dive-Logs can be replayed on ArtemisPRO using the Dive-Log Manager Display (available from 

the Home screen), or downloaded onto a PC via the USB cable and replayed in the NavPoint software application. 

 
For further details of replaying and reviewing Dive-Log data and Snapshot images please refer to the separate System Manual. 

 

10. Summary of Navigation Operation 
 Mission files are used to define lists of markers that the diver can use as waypoints forming a swim path, 

or to identify targets of interest, hazards, reference geographic features, or destination points. 

 Mission files and Markers can be defined using either the NavPoint software application (and uploaded 

onto ArtemisPRO via the USB cable) or using the console itself. 

 Prior to diving, the diver should work down the “Pre-Dive Checklist” to ensure all preparatory actions 

have been taken. 

 The diver can navigate using either satellite fixes (from the surface, or using the float), or via Dead-

Reckoning (using the DVL and AHRS sensors) 

 When using the GNSS satellite receiver, the diver should ensure they are on the surface with a good 

quality of fix. The Satellite display can be used to confirm this. 

 When navigating using Dead-Reckoning, the displayed position is an estimate of the divers position 

based on adding many small movement readings together. 

 Because each set of readings used to update the Dead-Reckoning position may contain a small error, 

this error can accumulate into a large positional error over longer periods of time. 

 To reduce the error in Dead-Reckoning the diver should: 

o Calibrate the compass before a dive (allowing time for the AHRS sensors to ‘warm up’ and 

stabilise – normally within 5 minutes after power up). 

o Specify/check the water salinity value before a diver. 

o Hold ArtemisPRO still and level during the dive (avoiding pitch and roll motion as much as 

possible). 

o Swim a path that involves a closed loop (such as perimeter of a rectangle), or a “search-pattern” 

that involves swimming alternating sections of the dive in opposing directions – such that 

compass error can be cancelled out. 

o Use seabed features and matching defined navigation markers to provide reference locations 

where the position can be reset/resynchronised. 

 The Navigation Bubble provides guidance information for the diver to reach the selected destination 

marker from their current position. 
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11. Further Information 
To account for the varied roles and requirements of different users, the ArtemisPRO documentation has been split 

into several manuals for each of use. 

 

This manual contains an overview of the operation of the whole ArtemisPRO system, while other manuals detail 

the operation of the Sonar and Navigation systems, NavPoint software application, or provide Technical 

Reference and Training material. 

 

11.1. Maintenance & Storage 
In addition to the information covered in the Post-Dive Tasks section and Checklist within this manual, further 

information on maintenance and storage procedures can be found in the Technical Manual. 

 

11.2. Troubleshooting 
Technical support and troubleshooting information can be found in the Technical Manual. 

 

11.3. Technical Reference and Specifications 
A comprehensive list of specifications, connector pinouts, electrical interconnection etc can be found in the 

Technical Manual. 

 

11.4. Glossary 
A comprehensive list of commonly used terms, abbreviations and their definitions can be found at the back of the 

Technical Manual. 
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1. Documentation 
For ease of reading and training the ArtemisPRO documentation is split into several sections: 

 

1. Getting Started 

Guide 

Covers the basics to quickly allow a user to power up ArtemisPRO, 

understand and use the interface, operate the sonar, prepare and dive a 

mission file, review the collected Dive-Log data and put the system into 

storage after use. 

2. System Manual Provides in-depth information for the operation and use of the main 

ArtemisPRO hardware, including: 

 Charging and using the battery packs. 

 Powering up and turning off the system. 

 Understanding and using the various information displays. 

 Operational procedures for pre-dive and post-dive checks, 

maintenance and storage. 

3. Sonar Manual Provides theory and operational information regarding the use of the 

forward-looking multibeam sonar system, including: 

 Basic sonar theory and concepts 

 How to interpret sonar imagery and get the best results from the 

sonar. 

 How to control the sonar (range, gain and frequency settings). 

 General procedure to help find targets and perform search 

operations. 

4. Navigation Manual Provides information and instructions for using the navigation system 

(containing DVL, GNSS receiver and AHRS sensors), including: 

 Theory of operation for each of the sensors, 

 How to use the navigation display 

 Creating mission files and defining markers and waypoints 

 Calibrating the compass 

 Swimming a mission 

 Replaying and reviewing Dive-Log data. 

5. NavPoint Software 

Manual 

(This document) 

NavPoint is the ‘Windows’ software application that can be used to plan 

mission files prior to a dive, or review Dive-Log data collected during a dive. 

This document covers the installation and operation of the NavPoint 

software application. 

6. Technical Manual Contains information relating to the correct maintenance and storage of the 

ArtemisPRO system as well as Troubleshooting and Technical Reference, 

Specification and Support details. 
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2. Introduction 
ArtemisPRO is a self-contained diver target detection sonar and underwater navigation aid. The system combines 

a forward looking multi-beam imaging sonar, Doppler-Velocity-Log (DVL) sensor, Global Navigation Satellite 

System (GNSS/GPS) receiver, internal Attitude and Heading sensors (AHRS), optional video camera and dive-light. 

 

ArtemisPRO has been primarily designed to assist divers navigating along a pre-planned course while carrying out 

search and relocation of objects such as: 

 Unexploded ordnance by navy mine clearance divers, commercial EOD divers, etc. 

 Seabed infrastructure within the offshore oil & gas environment (e.g. pipelines, well heads, structures). 

 Missing persons, lost property, vehicles, aircraft, wrecks by police or search & rescue divers. 

 Seabed/lakebed antiquities by marine biologists, archaeologists, sports divers, etc. 

 

Mission files are created prior to diving with ArtemisPRO and are used to provide guidance and location 

information to the diver during the swim, while Dive-Log files are recorded during the swim and allow data to be 

reviewed post-dive. 

 

While both files types can be created and viewed on the ArtemisPRO console, the NavPoint software application 

is designed to assist users in working with both file types on a Windows based PC, and provides additional features 

such as charting, data import and export. 

 

In the following sections, this manual aims to explain the operation of the NavPoint software application.  

 

 

 

Symbols 

Throughout this document the following symbols are used to indicate special precautions or procedures you 

should note… 

 

WARNING! 

This symbol indicates a warning you should follow to avoid bodily injury or damage to your equipment. 

 

CAUTION 

This symbol denotes precautions and procedures you should follow to avoid damage to your equipment. 

 

NOTE 

This symbol denotes special instructions or tips that should help you get the best performance from your 

ArtemisPRO system. 
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3. Mission and Dive-Log Files 
NavPoint is a PC Windows software application that is used pre-dive to configure the ArtemisPRO console with 

geographical locations (navigational waypoints and targets of interest), and post-dive to review data collected by 

the sonar, navigation system and camera (if fitted) and additionally review the route taken by the diver along with 

additional targets marked during the dive. 

 

NavPoint works with two distinct file types: 

 

Mission Files 

Mission files are created prior to diving with ArtemisPRO, and copied onto its internal memory via the supplied 

USB cable. 

 

The Navigation Display on the ArtemisPRO displays a geographical chart showing the marked navigational 

waypoints and targets of interest for the dive that are defined in the Mission File. 

 

During the dive, the diver can select a marker from the mission file and the ArtemisPRO Navigation System will 

then use position data (from the GPS float) to provide real-time distance and bearing information, helping to 

navigate them to the target. 

 

The NavPoint application provides several methods for importing (and exporting) position information for the 

markers, including CSV (Comma Separated Variable) files and KML files (used by applications like Google Earth™). 

 

Reviewing Dive-Log Files 

During the dive, ArtemisPRO will collect and record all the sensor information into a ‘dive log’ file. 

 

Once the dive is complete, the log file can be downloaded onto a PC running the NavPoint software application, 

and played back to allow the sonar data to be reviewed alongside the diver position and heading when it was 

recorded. 

 

NavPoint provides several data export functions, allowing the sensor data to be processed by other third-party 

applications, as well as creating new mission files from the dive including any additional diver-placed position 

markers. 
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4. Using the USB Cable 
To upload Mission Files onto ArtemisPRO or download Dive-Log files from it, you will need to connect the USB 

cable between a PC and the console. 

 

Full details of using the USB cable can be found in the System Manual, but in summary: 

 

Remove the USB Cover (and Blanking Plug) 

by placing your fingers in the two holes in 

the rear of the housing, then pull firmly 

outwards.  

This will expose the USB connector on the 

rear of the ArtemisPRO console. 

 

 

Firmly push the plug end of the USB Adapter 

Lead  into the USB connector on the rear 

of the console , then plug the “B” end of 

the USB Cable  into the adapter’s socket 

, and the “A” end into the PC. 

 

 

 

When you have finished copying files 

between ArtemisPRO and the PC you can 

unplug the USB cable (no special 

eject/disconnect procedure is required) 

 

It is VERY IMPORTANT that when you have 

finished using the USB cable the Blanking 

Plug and cover is replaced to prevent 

connector pins from getting wet, damage 

and corrosion. 
 

 

 

The first time ArtemisPRO is connected to a new PC, you may need to follow the “Driver Installation” procedure 

described in the System Manual. 

 

Once connected and configured, to manually access the storage on the console, open a Windows Network File 

Explorer and after a few minutes “ARTEMISPRO” should appear as an entry (depending on your network 

configuration). Alternately start a File Explorer and browse to the location “\\ARTEMISPRO”. 

Mission Files, Dive-Logs and Snapshot images can be found in the “Log Data” folder 
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5. Getting Started (Home Display) 
When NavPoint application starts, it will display the Home screen: 

 

As discussed in the previous section, NavPoint has two distinct roles; Mission Editor and Dive Log Viewer. 

The options available allow the operator to quickly perform the most commonly used tasks… 

 

5.1. Actions 

 

 

New Mission 

Click this button to quickly jump to the “Mission Editor” and start working on a new mission file. See the “Mission 

Files” section below for further details. 

 

 

 

Open Mission 

This button opens an existing Mission File in the “Mission Editor”. See the “Mission Files” section below for further 

details. 

 

 

 

Open Dive Log 

This button opens a recorded log file in the “Dive Log Viewer” to allow data to be reviewed and exported. See the 

“Dive Log Files” section below for further details. 

 

 

 

Settings 

This button opens a window allowing the user to change settings for the application (including measurement 

units and coordinate format) as well as importing S57 and S63 charts into the local library. 
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6. Settings and Options 
From the “Files” page, click the “Settings” button to display a window where program settings and preferences 

can be adjusted. 

 

6.1. Coordinate Format 
The angular measurements drop-down list allows you to select the format that latitude and longitude values will 

be display in. Available formats include: 

 Examples: 

 Signed Degrees -54.241819° N 

 Signed Degrees & Minutes -54° 14.509' N 

 Signed Degrees, Minutes & Seconds -54° 14' 30.547" N 

  

 Unsigned Degrees 54.241819° S 

 Unsigned Degrees & Minutes 54° 14.509' S 

 Unsigned Degrees, Minutes & Seconds 54° 14' 30.547" S 

 

Signed Coordinates 

Latitudes are always displayed with an “N” suffix. Latitudes in the southern hemisphere have negative values, 

while those in the northern hemisphere have positive values. 

Longitudes are always displayed with an “E” suffix. Longitudes in the western hemisphere have negative values, 

while those in the eastern hemisphere have positive values. 

 

Unsigned Coordinates 

Latitudes are always displayed as a positive value. Latitudes in the southern hemisphere have an “S” suffix, while 

those in the northern hemisphere have an “N” suffix. 

Longitudes are always displayed as a positive value. Longitudes in the western hemisphere have a “W” suffix, 

while those in the eastern hemisphere have an “E” suffix. 

 

6.2. Measurement Units 
The distance measurements drop-down list allows you to select the units that distance values will be shown in: 

 Metric 

 Imperial 

 

6.3. Chart Folder & Manage Charts 
This location specifies where the local ENC S-57 and S-63 charts will be stored when imported from an “Exchange 

Set” issued by a hydrographic office or other chart supplier. 

 

Click the “Manage Charts” button to open the ENC management tools. For further details of importing and using 

with S-57 and S-63 Charts please refer to the Working with Charts section at the end of this manual. 
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7. Mission File Editor 
When opening an existing Mission File, or creating a new one, the Mission File Editor display is shown: 

 

 
 

7.1. Actions 

 

 

Home Screen 

Click this button to close the current Dive-Log file and return to the Home screen. 

 

 

Save Mission File 

Save any changes made to a Mission file back to disk. 

 

 

Import Marker Data 

Shows a file requester that allows the user to choose the type of data to import and the location of the source 

file. 

 

 

Export Marker Data 

Shows a file requester that allows the user to select the type of data to export, and the location where it should 

be stored. 
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7.2. Chart Tools 
Tools that are used to control the view of the chart are displayed down the left-hand side of the display: 

 

 

Show/Hide Layer Controls 

Toggles the layer control options on and off. Options are split into three groups: 

 Map – options the relate to how the map background is displayed 

 Mission Planner – options indicating which objects from the Mission File (including the exported chart 

background, and markers) will be shown in the view. 

 Dive-Log – only shown when a Mission is being created from an opened Dive-Log file, these options 

control which objects from the Dive-Log are shown on the display. 

 

Measurement Mode 

Toggles Measurement mode, where the user can use the left mouse button to drag a line between two points 

and range and bearing information will be shown on the chart display. 

 

Jump to Location 

Prompts the user to enter latitude and longitude values that the centre of the chart will jump to. 

 

Zoom In 

Zooms the chart in one display level. 

 

Zoom Out 

Zooms the chart out one display level. 

 

Zoon to Rectangle 

After clicking this button, hold down the left mouse button to draw a rectangle around the area that the display 

should zoom into. 

 

Zoom to All 

Zooms the display to show all objects defined on the chart display. 

 

7.3. Mission Tools 
Tools that are used in the planning of mission files, such as adding target and waypoints, or moving and deleting 

markers are shown down the right-hand side of the display: 

 

 

Add a Target Marker 

Toggles if the left mouse button is used to place one or a sequence of target markers into the mission file.  

When selected, repeated clicks on the chart display will add markers to the mission file until this mode is 

deselected. 

 

Add a Waypoint Marker (at the start of the path) 

Toggles if the left mouse button is used to add markers to the beginning of the waypoint list. 

When selected, repeated clicks on the chart display will add markers to the mission file until this mode is 

deselected. 

 

Insert a Waypoint Marker 

Toggles if the left mouse button is used to insert markers into the waypoint list. 

When selected, repeated clicks on the chart display will add markers into to the mission file until this mode is 

deselected. 
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Add a Waypoint Marker (at the end of the path) 

Toggles if the left mouse button is used to add markers to the end of the waypoint list. 

When selected, repeated clicks on the chart display will add markers to the mission file until this mode is 

deselected. 

 

Insert a Search Pattern 

This function allows the user to quickly create a search pattern of waypoint markers by using the left mouse 

button to drag a series of control lines on the chart that define the pattern. 

 

Delete a Marker 

Toggles if the left mouse button is used to delete markers from the mission file as they are clicked on in the chart 

view. 

 

Move a Marker 

Toggles if the left mouse button is used to move markers as they are clicked and dragged using the left mouse 

button in the chart view. 

 

Define the Mission Area 

Defining a Mission Area allows the graphical contents of the chart background within it to be exported onto the 

ArtemisPRO console when the mission file is saved. 

After clicking this button, hold down the left mouse button to draw a rectangle around the require Mission Area 

to use. 

 

7.4. Editing Markers 
After Markers have been placed on the display they appear in the Marker List at the left hand side of the screen. 

Clicking an entry in the Marker List will show its properties at the bottom of the display, and the can be edited and 

adjusted in real-time. 

 

Markers can take one of several types: 

  Waypoint - Waypoints are used to specify a search path/pattern and are connected in sequence by 

lines can be shown on the ArtemisPRO display to form a path for the diver to follow. 

  Target - Targets should be used to specify points of interest that the diver may wish to navigate to or 

be aware of. 

  Diver - Any markers placed during the dive are specified as “Diver” type to distinguish them from the 

pre-dive “Targets”. 
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8. Diver-Log Viewer 
When opening a Dive-Log file from the Home screen, the Dive-Log Viewer screen is displayed. 

 

 
The screen is split into several sections; file actions and log-reaply tools are in the top left corner while displays 

for sensor data occupy the main central area. 

 

8.1. Actions 

 

 

Home Screen 

Click this button to close the current Dive-Log file and return to the Home screen. 

 

 

Create New Mission 

This button creates a new mission file using the source Mission File recorded in the Dive-Log and any additional 

diver entered markers that were placed during the dive – the display will switch to the Mission Editor. 

 

 

Export Data 

Exports the dive-log data in a variety of CSV formatted files that can then be loaded into external applications 

and spreadsheets. 

 

 

Toggle Play/Pause 

Click this button to start playback of the log data or pause the playback in progress. 

 

 

Playback Speed 

The slider next to this icon controls the speed of the log file playback. For real-time playback (the speed the data 

was recorded at), select “1”. 
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8.2. Dive-Profile View and Playback Position 
The dive-profile display shows the divers depth and their altitude above the seabed recorded for the entire dive.  

 

The start of the dive is at the left-hand side of the display, and the width of the dive-profile represents the duration 

of the dive, with the diver exiting the water (or stopping logging) at the right-hand side. 

 

By clicking in the dive-profile view at the top of the display, the user can change the current playback position in 

the Dive-Log file. The information in the other parts of the display will be synchronised to this, and sonar imagery 

will be display when playback starts. 

 

As the log-file is played, the diver cursor will move towards the right along the dive-profile. 

 

8.3. Chart View 
The navigation display shows the route the diver took (as recorded by the GPS float), along with defined mission 

markers and diver placed markers. 

 

Tools that are used to control the view of the chart are displayed down the left-hand side of the display: 

 

Show/Hide Layer Controls 

Toggles the layer control options on and off. Options are split into three groups: 

 Map – options the relate to how the map background is displayed 

 Mission Planner – options indicating which objects from the Mission File (including the exported chart 

background, and markers) will be shown in the view. 

 Dive-Log – only shown when a Mission is being created from an opened Dive-Log file, these options 

control which objects from the Dive-Log are shown on the display. 

 

Measurement Mode 

Toggles Measurement mode, where the user can use the left mouse button to drag a line between two points 

and range and bearing information will be shown on the chart display. 

 

Jump to Location 

Prompts the user to enter latitude and longitude values that the centre of the chart will jump to. 

 

Zoom In 

Zooms the chart in one display level. 

 

Zoom Out 

Zooms the chart out one display level. 

 

Zoon to Rectangle 

After clicking this button, hold down the left mouse button to draw a rectangle around the area that the display 

should zoom into. 

 

Zoom to All 

Zooms the display to show all objects defined on the chart display. 
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8.4. Sonar View 
The sonar display shows imagery recorded by the forward-looking sonar – this information is synchronised to the 

depth and navigation displays. 

 

 

Measurement Mode 

Toggles Measurement mode, where the user can use the left mouse button to drag a line between two points 

and range and bearing information will be shown on the chart display. 

 

Sonar Palette 

Allows the user to choose the current sonar colour palette from a variety of available options. 
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9. Working with Charts 
The NavPoint software supports vector ENC charts in S-57 and S-63 formats if the optional USB Charting License 

Dongle has been purchased with the ArtemisPRO system. 

 

9.1. Purchasing S-63 Charts 
S-63 chart files are encrypted, so in addition to the chart data files, you need a “Chart Permit” file supplied by the 

chart issuer.  

To generate a Chart Permit file, the issuer needs the “User Permit” details that are supplied with the USB Charting 

License Dongle. A User Permit string will resemble something like the following (28 hexadecimal characters: 0-9, 

A-F): 

 

6AF20B2C263482315A95A5393637 

 

Charts (or “cells”) must be obtained through a Chart Provider who will should provide a Chart Permit based on 

the supplied User Permit and required chart licenses required.  

 

To use the S-63 charts you should have: 

 a source DVD or Pen-drive with the Charts on (usually in a folder structure, with a file called SERIAL.ENC 

and sub folder called ENC_ROOT) – this is often called an “Exchange Set” 

 a Chart Permit file (usually called PERMIT.TXT) to unlock the charts, and  

 a User Permit code (on the supplied USB Charting License dongle). 

 

Once you have the above, you must install the charts into the NavPoint software charting databased stored in the 

SENC folder. 

 

9.2. Installing the Dongle Driver 
If possible, don’t plug the Chart dongle in to the PC until you’ve installed NavPoint first (and the dongle driver). 

Follow the instructions in the installer, and allow it to install the Chart Dongle Driver (called a “KeyLok2” device). 

After installation, plug in the Chart dongle, and if it’s not been used on the PC before, you may have to wait a few 

minutes while Windows searches for and installs the driver. 

 

You can check the dongle is installed correctly by opening the “Device 

Manager” window: 

 Either, click the Start Menu, and in the Search box type 

“Device Manager”, or click “Start Menu”, choose “Control 

Panel”, choose “System”, at top level choose “Device 

Manager” link/label. 

 The bottom entry ender “USBKey” should say “USB Dongle 

– Software Protection Device” (see image) 

 If there’s a problem with the Dongle, the drivers can be 

installed manually by running “KeyLok2 Dongle 

Install.exe” 
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9.3. Installing Charts 
To install charts into the NavPoint application, the Charting manager must merge the chart data from the supplied 

charts source location (such as a DVD or USB drive) into the SENC sub-folder folder of the installation directory. 

 

 In NavPoint, click the Settings button, and then click the Manage Charts button. 

(NB: You can delete all charts from NavPoint by deleting the charts “SENC” sub-folder) 

 The “Cell Manager” window should be shown, and it will contain any previously installed charts. 

 

 
 

 Click “Install Exchange Set”, and click the “…” button for “Path to the root folder of the Exchange Set” 

and choose the following that contains the “SERIAL.ENC” catalogue file (and a sub folder called 

“ENC_ROOT” that will contain the chart data files). 

In the example image below this may be “F:\ArtemisCharting\Charts\Morecambe Bay\charts”: 

 

 
 

 When the system finds the file, the correct information should be shown, and you can click the “Next” 

button – otherwise this stays greyed out. 

 The next screen should ask for installation options – make sure “Install Permits” is checked, and 

optionally “Pause on Error”, so if there’s a problem you can see what it is. 

Chart Set Details if 

SERIAL.ENC is found. 
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 Next, you’re asked where you chart permit files are. Click the “…” button and point the selector to 

location of a valid “PERMIT.TXT” file (this is provided by the Chart Issuer having been given the User 

Permit code that’s on the Dongle).  

Following the previous example, this will be at “F:\ArtemisCharting\Charts\Morecambe 

Bay\permits\MASTER”. 

 

 Choose Next and installation should start 

with the first screen showing… 

 

 This should take a matter of seconds and 

show its copied the chart files from the 

source catalogue (on the USB Drive) that are 

specified in the Chart Permit file, into the 

SENC NavPoint local computer folder.  

 

 Click Next when complete. 

 
 

 Now the system must process and install and 

index the data from these files.  

You will see a screen like the one opposite, 

and when it reaches about 77% it may stop 

and pause for a long period of time (2 – 5 

minutes depending of the number of charts 

to process).  
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 When complete, you should see the installed charts ready for use in the “Cell Manager” window: 

 

 

 Close all the windows and quit out of NavPoint. 

 Restart NavPoint (with the charting dongle connected) and the charts should be imported in their 

respective geographic areas, and visible as the zoom level is increased.  
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10. Further Information 
To account for the varied roles and requirements of different users, the ArtemisPRO documentation has been split 

into several manuals for each of use. 

 

This manual contains an overview of the operation of the whole ArtemisPRO system, while other manuals detail 

the operation of the Sonar and Navigation systems, NavPoint software application, or provide Technical 

Reference and Training material. 

 

10.1. Maintenance & Storage 
In addition to the information covered in the Post-Dive Tasks section and Checklist within this manual, further 

information on maintenance and storage procedures can be found in the Technical Manual. 

 

10.2. Troubleshooting 
Technical support and troubleshooting information can be found in the Technical Manual. 

 

10.3. Technical Reference and Specifications 
A comprehensive list of specifications, connector pinouts, electrical interconnection etc can be found in the 

Technical Manual. 

 

10.4. Glossary 
A comprehensive list of commonly used terms, abbreviations and their definitions can be found at the back of the 

Technical Manual. 
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