
CODE 

PROJECT  

BMOP 

PROJECT  

BUOY ELECTRONICS 



CODE PROJECT   

CURRENT PROFILER NORTEK AQUADOPP 400 Khz 

METEO STATION VAISALA WXT 520 

HOURLY DATA TRANSMISSION 

(Skywave IDP 690); 

ELECTRONICS AND DIRECTIONAL 

WAVE SENSOR 



- OEM 3DM-GX3-25 Microstrain: 

- 3 accelerometers (gyro stab) 

- 3 angular velocities 

- 3 magnetometers 

REPLACEMENT OEM BY A REGULAR SENSOR 

CODE’S electronics   



CODE’S electronics   

ENERGY SYSTEM  

3 SOLAR PANELS (45 W) 

4 BATTERIES 110 A 

SOLAR CHARGE CONTROL 

ENERGY SUPPLY FOR 30 DAYS WITHOUT SUN 



BMOP PROJECT   

METEO STATION VAISALA WXT 520 

HOURLY DATA TRANSMISSION 

(Skywave IDP 690); 

ELECTRONICS AND DIRECTIONAL 

WAVE SENSOR 

 

-  INSTRUMENTED MOORING LINE:  

- ADCP 75 Khz (REAL TIME),  

-  10 TEMPERATURE SENSORS SBE 39 (REAL TIME DATA ) 

USING INDUCTIVE MODEM SYSTEM,  

- Wifi COMUNICATION (activated by satellite to save energy)  

- BUOY CAM 

- TRIAXYS AND SEAVIEW WAVE SENSOR    



BMOP’S electronics   



BMOP’S electronics: IM SYSTEM   

 

10 TEMPERATURE/PRESSURE 

SENSORS SBE 39  

SBE INDUCTIVE MODEM SYSTEM 



BMOP’S electronics: BuoyCam   

Second skywave for photo 

transmission 



BMOP’S electronics   

Microstrain 

AHRS 3DM-

GX4-25 



BMOP’S electronics   

Wifi 

Campbell 

NL240 

modem 

SeaView 

Wave 

sensor 

(testing) 

SBE SBE SIM 

board 

(comunication 

with ICC)  

Compass  

KVH 100 



DIRECTIONAL WAVE UNIT   
  

WHY DEVELOP IT? 

NOAA /NDBC : Microstrain 3DM - GX1 

(discontinued) 

   

 

 

 

 

 SENSORS USED IN CODE PROJECT (discontinued) 

USED IN BMOP DIRCTIONAL  

WAVESENSOR 

(different communication 

protocol and uses Kalman 

filtering for reduce low 

frequency noise)  

(also discontinued) 



DIRECTIONAL WAVE UNIT   
DIRECTIONAL WAVE UNIT  

PROCESSING 
INPUT DATA 



DIRECTIONAL WAVE UNIT   
DIRECTIONAL WAVE UNIT  

PROCESSING 

First FFT - 0 a 128 

Second FFT - 128 a 256 

... 

Total dof 8 FFTs with 128 points 
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MEAN 

DIRECTION 

BASED IN 

QUADRATURE 

SPECTRUM 



- mooring influence on data 

 

-Noise Correction function: 

- subtractive 

- inverse 

- adjustable for mooring line / depth / buoy hull 

DIRECTIONAL WAVE UNIT 



- Empirical noise correction created 

using BMO (CODE PROJECT) 

WAVE UNIT Data 

DIRECTIONAL WAVE UNIT 

- vertical accelerometer spectra low 

energy  

- gyro stabilized accelerometers time 

series 



-Noise Correction function wasn’t enough. An empirical correction based in a 

referential/comercial wave unit module was necessary. 

A miniTriaxys wave unit was installed inside the buoy payload 

4 months collecting simultaneolsly data with Microstrain and Triaxys (CODE 

project) 

 

 

  AN EMPIRICAL CORRECTION 

FUNCTION WAS CREATED 

AND PUT IN THE 

DATALOGGER'S ALGORITHM 

FOR CALCULATING AND 

SEND REAL TIME WAVE DATA 

DIRECTIONAL WAVE UNIT 



 Best results obtained in CODE project. The Wavescan buoy was located far from 

BMOBR02. Even so, the correlation was high. (using Microstrain 3DM-GX3) 

 

DIRECTIONAL WAVE UNIT 



The same experiment was done in BMOP project. The 1D (Hs,Tp) data had a high 

correlation but not for directional data (Dp); 

Why? Maybe because BMOP uses Microstrain 3DM-GX4 with a different protocol 

Maybe the influence of payload batteries in Microstrain gyro compass  

Still under investigation !!! 

 

 

DIRECTIONAL WAVE UNIT 



Corrosion in battery 

terminals; 

Special care 

(protection) in this 

terminals by 

applying 

waterproofing resin  

IMPROVEMENTS MADE DURING THE PROJECTS 



Payload cap 

changed for flange 

with o’ring to 

prevent salt water 

entering 

IMPROVEMENTS MADE DURING THE PROJECTS 



No exposed cables 

in buoy surface to 

prevent wire 

damage 

 

hidden and 

protected cables  

IMPROVEMENTS MADE DURING THE PROJECTS 



2 independent 

tracking systems 

for locate the buoy 

in case of the 

electronics death  

Take off the meteo 

station before 

buoy launching if 

possible 

Wifi connection with buoy 

electronics for configuration 

during the cruise and after 

deployment for checking if the 

buoy is operational. Activated by 

satellite. 

IMPROVEMENTS MADE DURING THE PROJECTS 



IMPROVEMENTS MADE DURING THE PROJECTS  

 chinese finger is 

used to prevent 

cable tension to 

be transferred to 

communication  

non-armored 

cable 

do not use plastic clamp because it 

cut the communication cables 

with the buoy natural movement 

Test the inductive 

modem 

transmission 

before the 

deployment. 

 Inspect the jacket 

cable. It can be 

damaged during 

the transportation 



IMPROVEMENTS MADE DURING THE PROJECTS  

Careful is necessary in passing 

ADCP's and IM's cables through 

the moonpool to prevent tension 

with the buoy spin. 

Chenese finger attached to the 

armored cable 

In case of communication cable cut, the electronics can’t stop 

working.  Also, the sensors must keep collecting and recording 

data internally even not sending real time data anymore.  

Electronics must have a surge protection system.  



Concluding Remarks 

Perspective of Phase 3 

Partnership with Navy for further development and operation; 

 

Compliance with GTS and BNDO data quality standards; 

 

Final Field Qualification (TRL-7) 

Source:  modified from API 17N Scale 



OBRIGADO! 

 

 

Thank you 


