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NEMO Phase II -SMO 
Acoustic positioning system  

 
 

FACTS: 
 
- Standard ACSA-LBL calibration procedure: 
 Measure distance between LBL-beacons with ROV and ACSA-calibration tool (1 cm) 
 Calibration tool is lost 
 
- Standard ACSA-LBL calibration monitoring:  
 Acoustically measure distance between LBL  and tower base (monitoring station): ToE 
 Monitoring station is broken 
 
- LBL: 1 Beacon deployed after tower unfurling, 400 m SE wrt tower 
 

We will not have target (accurate!!!) positioning 
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 ~403 m 

NEMO Phase II -SMO 
Acoustic positioning system  

Autonomous beacon 
(not time syncronised with the apparatus) 

Tower 

Tower 

Tripod 
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 ~403 m 

NEMO Phase II -SMO 
Acoustic positioning system  

TOA differences  can be converted into 
distances difference, knowing the sound 
velocity. 
 
 Sound velocity  must be known  
(CTD  data) 
 
Distances between hydrophones on the 
same floor are known 
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4 m 

 ~400 m 

 ~500 m 

Beacon  signal 
Amplitude: 180 dB re 1 μPa @1 m  
Frequency : 32 kHz 
Pulse length: 5 ms 

Beacon signal 

FLOOR 6 SMID HYDRO #0 

Pulse 1  0.000 s 

Pulse 2 1.891 s  

Pulse 3 3.886 s 

Pulse 4 6.011 s 

Pulse 5 7.928 s 

Pulse 6 9.754 s 

Rate 11.684 s 

Beacon 2 Time Spectral Spread Code 

Spectrogram 1024pts, overlap 70 % 

NEMO Phase II -SMO 
Acoustic detection:  status 
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Acoustic positioning MATLAB Code 

Input 
- Beacons positions 
- TOAs 
- (Depth Floor 1, Depth Floor 7 ) 
- Distances between hydrophones in the same floor 
- Sound velocity (CTDs data) 
 
The code finds iteratively a root (zero) of a system of nonlinear equations. 
Initial guess: 
  - Expected depth (from CTDs data) 
 
 
   

 
    
 
 
 

  

Initial guess 
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NEMO Phase II -SMO 
Acoustic positioning system  

07/05/2013  
00:00 UTC 
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Heading measurements 

--- Acoustics 
--- Compass 

26/05/2013  
00:00 UTC – 23:59 UTC 

Acoustics: 1 pt/hour  (median) 
Compass: downsampled data (1 pt/hour) 
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Comparison  between compasses data 
and acoustic measurements 

------ Acoustics Floors 1 ÷7 (-5) 
------ Compass Floors 1÷7( -5) 
- - - - Compass Floor 5 

26/05/2013  
00:00 UTC – 23:59 UTC 
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Floor 5  Yaw  
from 

compass 
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-3461.4 m 
FUGRO 

- 3441 m  

- 3107 m  

234 m  

120 m  

-3461.4 m 
FUGRO 

-3461.4 m 
FUGRO 

- 3357 m  

- 3109 m  

248 m  

104 m  

CTDs data ROV movie Mechanical 
design 

~105 m  

240 m  
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Backup 
~248 m 

Floors depth: acoustic measurements 

26/05/2013  
05:00 UTC – 06:00 UTC 
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Conclusions 
 
   - Cross-check results with available instrumentation must be examined in depth 
       
   - Tower base Spanish beacon (time syncronised with the apparatus) will allow to measure 
absolute distances between beacons and hydrophones  depth puzzle solution 
 
   -  A further autonomous acoustic beacon will be deployed in July to improve positioning        
accuracy  
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BACKUP 
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Picture at  –3455 m (ROV CTD data) 
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Picture at  –3357.7 m (ROV CTD data) 
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Picture at  –3109.1 m (ROV CTD data) 
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