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1 GIB-Lite GENERAL TERMS AND CONDITIONS 
 
 

 

ACSA WARRANTY 

ACSA system GIB-Lite is warranted, subject to the conditions set forth herein below, against defects in material and 
workmanship for a period of 12 months. Warranty service will be only provided through ACSA, please contact them for shipping 
information. You must retain your proof of purchase for warranty purposes. 

LIMITATION OF LIABILITY 

The limited Warranty contained herein replaces all other warranties, express or implied, including warranties of merchantability 
or fitness for particular purpose. ACSA hereby disclaims and excludes all other warranties. In no event shall ACSA be liable for 
direct, indirect, incidental, collateral or consequential damages of any kind, including but not limited damages resulting from 
installation or use, quality, performances, or accuracy of ACSA system. This warranty provides you with your exclusive 
remedies for any breach in warranty. 

PURCHASER'S EXCLUSIVE REMEDY 

The purchaser's exclusive remedy under this warranty shall be limited to the repair or replacement, at the option of ACSA, of 
any defective part(s) of ACSA GIB-Lite system or accessories. Repairs shall be made through ACSA. Unauthorized repairs to 
ACSA GIB-Lite system shall render this warranty null and void. 

CONDITIONS 

ACSA does not warrant damage due to misuse, abuse, improper installation, neglect lightning (or other electrical discharge) of 
ACSA GIB-Lite system. Repair, modification or service by unauthorized person(s) or party shall render this warranty null and 
void. 

ACSA does not warrant or guarantee the precision or accuracy of positions obtained when using GIB-Lite system. System 
accuracy as stated in ACSA literature and/or product specifications serves to provide only an estimate of achievable accuracy 
based on: 

- Specifications provided by the US department of Defense (US DOD) for GPS positioning, 

- GPS OEM receiver specifications of the appropriate manufacturer (if applicable), 

- DGPS satellite receiver performance specifications, 

ACSA reserves the right to modify without any obligation to notify, supply or install any improvements or alterations to existing 
system. 
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2 AIM OF THIS MANUAL 
 
 
Thanks you for purchasing of a GIB-Lite system ! 

 

This manual allows the new user to understand the functioning of the GIB-Lite system, to 
know what can be done with it, and to perform a first mission at sea.  

 

Chapter 3 gives a general description of the system (hardware and software).  

Chapter 4 gives the typical performances a GIB-Lite system can achieve. 

Chapter 5 guides you step by step for a typical first mission.  

 

For complete information on the GIB-Lite system, please consult the following volumes: 

·  AQUATIC-LT Tracking Software – User’s Manual 

 

Please take a moment reading this entire manual before any operation at sea. 

 

For any question or help, please contact us at:  support@underwater-gps.com  
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3 GENERAL DESCRIPTION 
 

GIB-Lite system is the newest of the fully proven GIB (GPS Intelligent Buoy) portable 
tracking systems family.  

It is designed to be small, light, accurate and moreover easy to use. 

GIB-Lite system permits to track AUVs, ROVs, divers...  by mean of acoustic transmitters 
(pingers) mounted on the mobile(s), and with a surface network of 4 buoys and a control 
console that displays in real-time the underwater mobile(s) trajectory(ies).  
 
GIB-Lite system requires no calibration and offers an underwater positioning accuracy close 
to what D-GPS offers on the surface. 
 
 
 

3.1 Operating principle 
 
 
Picture-1 – Operating principle 
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The GIB principle is based on the measurement of the times of flight of an acoustic wave 
travelling from a pinger to a set of GPS positioned buoys.  
 
GIB-Lite pinger integrates a depth sensor and transmits two pulses with an interval which 
spreads proportionally to depth. This is called depth telemetry. 
 
Buoys are located far apart (typically 500 meters) drifting or anchored. 
 
Buoys exchanges data frames with the control station, using a licence free local radio 
network. 
 
Pingers positions and tracks are computed and displayed on a laptop; they overlap on a C-
Map digital vector chart.  
Buoys positions and ship position are also displayed. 
 
An optional D-GPS coastal beacon corrections receiver can be used for more accurate 
positioning, or you can use your own correction station. The GPS in the system are 
configured as follows:  

- if the GPS receives a DIFF correction from WAAS/EGNOS systems and from a 
station, it goes into DGPS mode using the station correction. 

- if the GPS receives a DIFF correction from WAAS/EGNOS systems or from a station, 
it goes into DGPS mode using that correction. 

- If the GPS does not receive any correction from WAAS/EGNOS systems or from a 
station, it just stays in GPS mode. 
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3.2 Architecture Overview 
 
 

   
 
 
 
 
 
 

                            
 

Drawing-1 – Architecture overview 

 
 
GIB-Lite system includes at least: 
 
�  One pinger. 
 
�  Four buoys: 
 

·  Buoys are composed of 
o 1 Mast which includes a GPS antenna and a Radio antenna 

 

  
Picture-2 – Mast 

Buoy 

Aerial 

Junction Box 

External Power 
Supply 
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o 1 Underwater module: 
 

 
 

Picture-3 – Underwater module 

 
It includes: 

·  Acoustic receiver. 
·  GPS receiver. 
·  Radio transceiver. 
·  Rechargeable Battery. 
·  Management unit. 
·  Hydrophone. 

 

 
 

o Floats (2 fenders). 
 

 
 

Picture-4 – Floats 
 

. 
 

 



  

 GIB-LITE PORTABLE TRACKING SYSTEM 

ACSA Getting Started  

 

 
Ref doc.: GIB-Lite Getting Started 2.doc 
Date: 12/03/2010 COMMERCIAL IN CONFIDENCE Page: 10 / 39  
 

A Control Station: 
 
The Control Station is composed of : 

·  1 Aerial module: 
 

 
Picture-5 – Aerial 

 

. 
It includes : 

·  GPS antenna and GPS receiver. 
·  Radio antenna and radio transceiver. 
·  Management board. 
·  D-GPS receiver (optional). 

 

·  1 Junction Box: 
 

 
 

Picture-6 – Junction Box 
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The junction can be connected to : 
·  The Aerial module, 
·  The laptop 
·  A 12 VDC power source 
·  Buoys for charging or configuration purpose 

 
This can be done thanks to the following cables: 
 

o Cable to Aerial module. 
 

 
 

Picture-7 – Aerial/JBox cable 

 
o Cable to Laptop (Ethernet). 

 

 
 

Picture-8 – Ethernet cable 

 
o Cable to 12VDC power source. 
o Cable to 4 buoys (charge and maintenance). 
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Picture-9 – Charge/Config cable 

 
o Cable to external DGPS or pinger (optional synchronized pinger). 
 

 
 

Picture-10 – Synchro cable 

 
·  1 External Power Supply. 
 

 
 

Picture-11 –Jbox power supply 

 
·  Laptop: 

o Laptop PC with a 15” screen (minimum size) 
o Power supply. 
o Pointing device. 
o Aquatic and C-MAP software run under Windows XP™. 
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3.3 Data flows overview 
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Drawing-2 – Data flow overview 
 
 

Data flow overview : 
 

Source  Destination  Data flow  Carrier  
Pinger  Buoys Pinger signal and depth telemetry Underwater acoustic 
Buoys Control Station Pinger info and buoys positions 868 or 900MHz radio 
GPS Satellites Buoys + Aerial 

Module 
GPS Satellites signal 1.5GHz radio 

DGPS Station Control Station DGPS corrections 300KHz radio 
DU Buoys DGPS corrections 868 or 900MHz radio 
 
 
Due to the type of carrier, there are some precautions to take in order to obtain the nominal 
ranges (cf. Chapter 4 – Technical specifications) 
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3.4 Displayed information 
 
During the mission many information can be displayed on Aquatic window. 
 
 

 
 

ScreenShot-1 – Displayed information 

 
All raw data coming from the buoys are always recorded. A new file with an incremental 
name is created each time you launch a new acquisition. You can easily replay such file data 
later. 
 
On the picture above, you can see: 
 

·  Position of the four buoys (B1, B1, B2, B3) 
·  Pinger trace ( the pinger is towed by the boat named DU ) 
·  DU trace ( of course same as the pinger in this case)   
·  The GOTO window ( displays heading and distance from 1. specified object ) 
·  A Pinger window 
·  A Buoy window 
·  A NMEA window (sending out the pinger position in NMEA format, each second). 

  
You can open a window showing the depth profile since the recording start time. 
(Next page, see an example with a diver, showing decompression profile) 
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ScreenShot-2 – Depth window 

 
 

3.5 System Deployment at Sea 
 
After reading chapter 4 ( Typical Performances ), you will be able to deploy the GIB-Lite 
system for your own application, but it would be better to first perform the simple mission 
explained step by step in chapter 5. 
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4 TYPICAL PERFORMANCES 
 
Total packaged system : 

·  Total weight less than 75kg 
·  Total volume less than 0.5m3  

 

Buoys: 
·  Weight in air less than 8 kg 
·  Autonomy more than 8 hours 
·  Charging time less than 5 hours ( from full discharge ) 
·  Hydrophone cable length = 10 meters 
·  Acoustic range is 1 km maximum 

 
Radio range:  

·  Up to 1km 
·  Between each buoy and ship’s aerial module on a 3 meters mast (line of sight). 

 
Buoys best geometry:  

·  500 x 500m square configuration 
 
Pinger area tracking:  

·  Cylinder of water 
·  Diameter of 300m in the center of the buoys square (up to 500m with less precision) 
·  Height up to 150m or 100m (Diver) 

 
Standard Pinger: 

·  Frequency = 32 KHz 
·  Acoustic level = 170dB ( ref 1µPa at 1m ) 
·  Autonomy up to 20 hours 
·  Weight in water = 160 g 
·  Diameter = 33 mm 
·  Length = 220 mm. 

 
Deck unit power supply (junction box): 

·  AC main voltage from 100 to 240 VAC 
·  AC main frequency from 47 to 63 Hz 

 
Laptop power supply: 

·  Refer to manufacturer datasheet (can change from one model to another). 
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5 A FIRST typical mission step by step 

5.1 Before going at sea 

5.1.1 Cases contents checking 
 
The complete GIB-Lite system is delivered in 3 cases (optional), one containing the control 
station (and an optional spare buoy), the two others containing two buoys each.  
 
 

 
 

Picture-12 – System packaged 

Check content's conformity using packaging lists below. 

 

Buoys cases: 
 

 

 

 
Picture-13 – Buoy case 
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PACKAGING LIST (for each buoy case): 

 

�  2 Active buoy module: GPS dome, underwater module and hydrophone 

�  2 Radio Antenna 

�  4 White fenders 

�  4 White fenders fasteners crossbars 

�  2 Stainless steel long masts 

�  2 Stainless steel short masts 

�  2 Junction corners 

�  8 Black hand-nuts 

�  8 M6 L40 screws 

�  2 Large fastening pins 

�  8 Small fastening pins 
 
Optional contents: 

�  1 Hydrophone (spare) 
 

Control Station case: 

 
 

 
 

Picture-14 – Deck Unit Case 
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PACKAGING LIST: 

�  1  Aerial module 

�  1  Junction box 

�  1  Power supply ( 12V from main ) 

�  1  Laptop PC 

�  1  Laptop power supply 

�  1  8-way 5 meters aerial module junction cable  

�  1  Main power supply cable 

�  1  4-way USB cable 

�  1  Aerial module support 

�  4  6-way buoys charging cable 

�  1  Fenders inflating pump 

�  1  Aquatic software CD ( already installed on the laptop ) 

�  1  USB dongle key ( C-map and Aquatic ) 

�  1  Set of tools ( 8mm wrench, 13mm wrench, screw driver ) 
 
 
Optional contents: 

�  1 Active buoy module: GPS dome, underwater module (Hydrophone in a buoy case) 

�  1 Radio Antenna 

�  1 Beacon loop antenna 

 

 

5.1.2 Control Station Checking 
 
If you have no GPS repeater indoor, you must operate outdoor, because high frequencies 
GPS waves don’t propagate through walls. (A cloth tarpaulin is allowed). 
 
 

 
 

Picture-15 – Deck Unit Connections 
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Connections list: 
o Aerial module to junction box. 
o Junction box to power supply and Power supply to AC main supply. 
o Junction box to Ethernet socket on the Laptop. 
o Laptop to it power supply and Laptop power supply to AC main supply. 
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Drawing-3 – Deck Unit Connections 
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Connection Order: 
 

1. Plug Ethernet cable. 
 

2. Power On the laptop. 
 

3. Simple click on the Aquatic icon in the task bar (Aquatic, C-Map and USB drivers are 
preinstalled, and a “MyFirstMission” has been fully configured for the pinger and set 
as default mission). 

 
4. After a splash page, Aquatic opens the “MyFirstMission” mission configuration data 

file 
 
 

 
 

Screenshot-3 – MyFirstMission 
 

 
5. Simple click on the acquisition button and wait until aerial module, named “DU” GPS 

to be ready. A confirmation box says “coordinates too far “. Click OK to accept new 
local coordinates. 

 
 
 

 
 

Screenshot-4 – Coordinates Too Far 
 
 
 

6. You can open the “DU” window by clicking on the “DU” button. 
 

Acquisition 
button 
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Screenshot-5 – DU window 

 
7. You can open the GPS and Position window by clicking on “Input Displays” and “GPS 

and Position” menu. 
 
 

 
 

Screenshot-6 – DU GPS window 
 

Ship’s Unit is now operational. 
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5.1.3 Buoys Checking 
 

1. Connect the hydrophones to the buoys 
2. To start the buoy, add a contact between the hydrophone plug and the charge plug. 

When deployed at sea, the buoys will automatically turn on. There are water contacts 
on top of the acoustic module. So to start the buoys when on shore, just add contact 
between the hydrophone plug and the charge plug using a metallic wire. 
 

 

 
 
Picture-16 – How to start the buoy when on shore 

 
3. Wait until Buoys are ready on Aquatic. 

 
4. You can open buoys windows on the laptop by clicking on the B1 to B4 buttons. 

 
5. You can open the GPS and Position window by clicking on “Input Displays”  “GPS 

and Position” menu and then selecting a specific buoy. Check: 
a. The battery charging level which shall be 100% 
b. The GPS status: the buoy will not be ready in Aquatic as long as it does not 

receive the GPS. Ths Status shall be GPS or DGPS according to the 
corrections the GPS receiver gets 

 

6. Buoys are now operational. 

Simply add contact between 
the hydrophone plug and the 
charge plug. 
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5.1.4 Pinger Checking 
 

1. Put the four hydrophones together. 
 
2. Start the pinger and put it close to the hydrophones (in air). Note that in this situation, 

it’s not possible to compute the pinger position. 
 

3. You can see TOA’s (Times of arrival) by first pulling down Acoustic Displays | TOAs 
menu and then selecting Buoy 1 to Buoy 4 

    

 
 

Screenshot-7 – Check Pinger TOA’s 

 
4. Stop the acquisition, check that it is finished, exit Aquatic and shut down the Laptop. 
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5.1.5 Buoys and pinger charging 
 

1. Connect the four buoys to the junction box using Buoy/Jbox cables and connect the 
box to the 12V power source. 

 
2. Unplug the Ethernet cable (turn off buoy activity). 

 
 

%	
��������

�����������	��


 
Drawing-4 – Buoys Charging 

 
 
 

 
 

Picture-17 – JBox connexion 

 
3. When the buoys are charging, the red indicator is fully on. When the buoys are fully 

charged, the red indicator is blinking. 
 

4. If you have a pinger with battery, do not forget to charge it. If the pinger does not 
have battery, change the standard cells regularly. 

 
5. At the end of charging, the system is fully operational. 

 
6. Repack all parts in the cases, you are ready to go out at sea ! 
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5.2 On Shore 

5.2.1 Buoys Assembly 
 
 

 
 

Picture-18 – Folded buoy 
 

 
1) Unfold the mast by unclipping it from the fender support: 

 
 

 
 

Picture-19 – Maintained mast 
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2) Screw the float:  

                      
 

Picture-20 – Float unscrewed                                                                 Picture-21 –Float screwing 
 

When unscrewing the float be very careful at the ve ry end that the float does 
not fall and hit the acoustic module at the bottom of the mast as this may 
damage the float support. 

 
3) Connect the hydrophone: 

 

 
 

Picture-22 – Hydrophone connected 
 

4) Check if the Charge/Config plug is well plugged: 
 

 
 

Picture-23 – Plug introduced 
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5.2.2 Control Station assembly on board ship 
 

1. Screw the radio antenna on the top of the aerial module. 
 

 
 

Picture-24 – Aerial module antenna 

 
2. Plug the Aerial/Jbox cable on the Aerial: 

 

 
 

Picture-25 – Aerial/Jbox junction cable 
 

3. Fix the module at least 3 meter high mast on the boat, in clear view of the sky. 
 

4. Plug the Aerial/Jbox cable on the junction box: 
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Picture-26 – Aeria/Jbox junction cable – 2 
 

5. Connect the Ethernet cable to the junction box. 
 

 
 

Picture-27 – Ethernet cable plug 
 

6. Connect the 12V power supply to the junction box. 
 

 
              

Picture-28 – Power supply plug – 1 
 

7. Connect the12V power supply to the AC main supply with the main power cable. If 
you have a 12VDC source, you can connect it directly to the junction box using the 
power cable.  

8. Connect the Ethernet cable to the Ethernet socket on the Laptop. 

9. Connect the dongle to the USB socket. 

10. Switch on power. 

Aerial Module 

Power 
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5.2.3 On-board mission settings 

5.2.3.1 Starting Control Station 
 

1. Process like in 5.1.2 (Aquatic start acquiring and wait DU position). 
 

2. Boat is now positioned on the map. You can zoom in/out with zoom buttons or mouse 
wheel and slide the map by moving the pointing device while maintaining the left 
button down.  

 
3. Now set 4 waypoints by double clicking on the map, at the desired buoys positions, 

typically a 500m x 500 m square with sea bed at 20 to 150m below. 
 
 
 

 
 

Screenshot-8 – Setting buoys positions 
 
 

 
You can remove or edit waypoints (“Routes & waypoints” | “Edit”   pull down menu). 
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Screenshot-9 – Waypoints editing 
 

5.2.3.2 Setting the sound velocity 
 

1. Select Mission | Settings, and calculation tab. 
 
 

 
 

Screenshot-10 – Sound velocity setting 

 
2. If you know the sound velocity value, enter it and click on Save button. 

 
3. Else, click Formula, enter the 3 parameters and then OK. Note that the typicaly 

salinity is 36.5 g/l for Atlantic and 35.5 g/l for Mediterranean  

The sound velocity value is an important parameter when computing pinger’s position. Bad 
values can introduce very large errors or pervert position calculation. 

On the other hand, AQUATIC records all data during a mission. So you can replay with 
different sound velocity values, in order to minimize errors. 
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5.3 Going Off Shore 

5.3.1 Deploying the four buoys 
 

1. Launch acquisition, open the GoTo window (GoTo button) and select from DU to 
Wpt1. Note: “DU” is for Deck Unit which is usually mounted on the mother ship. 

 
 

 
 

Screenshot-11 – GoTo B1 

 

2. Guide the ship to Wpt 1 position and launch B1 (you can also watch the boat track on 
the map). 

 

 

 
Screenshot-12 – Deploying the buoys 
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3. Moor a buoy: 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

o If you plan to let buoy drifting, there is nothing else to do. 
 

o If you want to anchor the buoys, first moor an anchor (or a sand bag), install a 
relay float (can be a simple empty 10 litters plastic can ), link the float to the 
buoy with a 3 to 5 meters fine rope and then proceed like above. (cf. Appendix 
1) 

 
4. To avoid buoy’s tilt, attach the fine rope to the lower fender fastener crossbar.  

 

5. Repeat above operations with buoys 2 to 4 (change the destination in the GoTo 
window). 

 

6. Wait until the four buoys are operational, broadcasting their position. 

 

7. Use “Acoustic Display” | ”Raw Data” for buoys’ data checking. 
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5.3.2 Tracking the Pinger 
 

1. Go close to the center of the square. 
 

2. Start the pinger. 
 

3. Attach it to a 10m rope with an adhesive tape or using a fine nylon sock. 
 

4. Moor the pinger at the vertical of the DU aerial module. 
 

5. First let your boat drifting and watch the screen. The pinger’s position must be 
properly computed and displayed (P1) 

 
6. You can now slowly navigate inside the buoys’ square. Beware of the pinger depth. If 

necessary, add lead weight near the pinger to check it in depth. 
  
 

 

 
 

Screenshot-13 – Pinger Tracking 

 
You can see the pinger trace (here pinger towed by the drifting boat).  
 

7. You can open the pinger window (“P1”), TOA’s window (“Acoustic Display” | “TOA’s”, 
etc… 

File number 
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8. The error distribution window let you appreciate the calculation quality. Open it with 
Acoustic displays | Residual error distribution menu 

 

 

 

 
Screenshot-14 – Error distribution 

 

5.3.3 Files numbers 
 
Each time you start a new acquisition, a new file is created. 
 
Files are named  YYYY-MM-DD nnn.xxx where YYYY is the year number, MM the month 
number, DD the day number, and nnn an incremental number, starting from 000. 
Xxx is the file type.          xxx=Raw for Raw data 
 

5.3.4 System recover 
 

1. Pull the pinger out of the water and stop it. 
 

2. Recover the four buoys using the GoTo function and return to the harbor. 
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5.4 System dismantling 
 
To dismantle the system, proceed as for preparing it but in the reverse order. 
 

 
Rinse pinger and buoys with fresh water, and, if po ssible, wait for complete 
drying before unplugging any cable.   
 

 
  
When unscrewing the float be very careful at the ve ry end that the float 
does not fall and hit the acoustic module at the bo ttom of the mast as this 
may damage the float support. 
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6 Appendix 1 

6.1 Mooring Sketch and Knots 
 
 
 
 
Drawing 5 - Mooring Sketch 
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BOATING  

 

 
 

Bowline 
 

 
 

Clove Hitch 
 

 
 

Buntline or Gasket Coil  
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ANCHORS 
 

     
 
 Folding grapnel River Mushroom 
 

 
 

Mooring buoy 


