
MicroRider-­‐1000
Modular,	
  Self-­‐contained	
  Turbulence	
  Profiler

Descrip<on	
  
The	
   MicroRider	
   is	
   a	
   small	
   instrument	
   package	
   for	
  
turbulence	
   measurements,	
   designed	
   to	
   integrate	
   with	
   a	
  
variety	
   of	
   instrument	
   carriers,	
   such	
   as	
   AUV,	
   ROV,	
   CTD	
  
roseBes,	
   ocean	
   gliders,	
   and	
   profiling	
   floats. 	
   The	
  
MicroRider	
  carries	
  the	
  following	
  sensors

• Velocity	
  shear	
  probes	
  (SPM-­‐38-­‐1),
• Fast	
  response	
  thermistors	
  (FP07-­‐38-­‐1),
• Micro	
  conducQvity	
  probe	
  (SBE7-­‐38-­‐1)1

• High-­‐resoluQon	
  pressure	
  sensor;
• High-­‐resoluQon	
  acceleraQon	
  sensors;
• Tilt	
  sensor.

The	
   instrument	
   is	
   powered	
   by	
   9	
   –	
   18	
   VDC	
   and	
   data	
   are	
  
recorded	
   internally	
  on	
   a	
  memory	
  card.	
  The	
  MicroRider	
  will	
  
start	
   recording	
   as	
   soon	
   as	
   power	
   is	
   applied,	
   or	
   upon	
  
receiving	
  a	
  digital	
  trigger	
  signal.	
  As	
  an	
  opQon,	
  one	
  external	
  
signal	
   input	
   or	
   output	
   (analog	
   signal	
   or	
   frequency)	
   is	
  
available,	
  so	
   that	
  data	
  records	
  from	
  the	
  MicroRider	
   can	
  be	
  
correlated	
   with	
   other	
   instruments’	
   records.	
   Sampling	
  
frequencies	
  for	
   individual	
   channels	
  can	
   be	
  set	
   by	
  so[ware	
  
between	
   8	
   Hz	
   and	
   4096	
   Hz,	
   where	
   512	
   Hz	
   is	
   the	
  
recommended	
  frequency	
  for	
  turbulence	
  signals.

All	
   signal	
   channels	
   are	
  supported	
   by	
  proprietary	
  low-­‐noise	
  
signal	
   condiQoning	
   circuits,	
   which	
   are	
   carefully	
   calibrated	
  
for	
   frequency	
  dependent	
   gain	
   to	
   ensure	
  maximum	
  fidelity	
  
of	
   the	
  measured	
   temperature	
  variance	
   and	
   shear	
   spectra.	
  
The	
   data	
   recording	
  system	
   consists	
   of	
   high-­‐Q	
  anQ-­‐aliasing	
  
fi l t e r s	
   ( s e e	
   o u r	
   a p p l i c a Q o n	
   n o t e	
   AN01 0	
   a t	
  
www.rocklandscienQfic.com	
   for	
   details),	
   a	
   low-­‐distorQon	
  	
  
analog-­‐to-­‐digital	
   converter,	
   and	
   a	
   computer	
   running	
   our	
  
Linux	
  data	
  acquisiQon	
  system	
  ODAS5-­‐IR.	
  

To	
  improve	
  the	
  signal-­‐to-­‐noise	
  raQo	
  at	
  high	
  frequencies,	
  the	
  
thermistor	
   and	
   pressure	
   signals	
   are	
   provided	
   both	
   as	
   a	
  
direct	
   measurement	
   (i.e.,	
   T	
   and	
   P)	
   and	
   as	
   pre-­‐whitened	
  
signals	
   (i.e., 	
   T+dT/dt	
   and	
   P+33dP/dt).	
   The	
   pre-­‐whitening	
  
procedure	
   is	
   akin	
   to	
   the	
   Dolby®	
   Stereo	
   noise	
   reducQon	
  
system.

The	
   internal	
  accelerometers	
  provide	
  vibraQon	
   informaQon.	
  
Since	
  the	
  MicroRider	
   is	
  designed	
   to	
  ride	
  on	
  a	
  wide	
  range	
  of	
  
instrumentaQon	
   plahorms,	
   the	
   vibraQon	
   data	
   are	
   of	
   vital	
  
importance	
   to	
   the	
  measurement.	
   Plahorm	
   vibraQons	
   that	
  
enter	
   the	
   signal	
   frequency	
  band	
  can	
  be	
  effecQvely	
  reduced	
  
using	
  coherent	
  signal	
  processing	
  techniques.

Data	
   are	
   recorded	
   internally 	
  on	
   a	
  Compact	
   Flash	
   memory	
  
card. 	
  The	
  data	
   acquisiQon	
   is	
   handled	
  by	
  a	
  small	
   computer	
  
system	
  (CF2	
  Persistor)	
  that	
  is	
  integrated	
   inside	
  the	
  pressure	
  
case.	
  The	
  data	
  are	
  downloaded	
  through	
  a	
  serial	
  connecQon,	
  
through	
  a	
  bulkhead	
  connector	
  at	
  the	
  rear	
  end	
  cap.	
  The	
  data	
  
rate	
   from	
   the	
   turbulence	
   sensors	
   is	
   approximately	
   40	
   MB	
  
per	
  hour	
  (~	
  1	
  GB	
  per	
  day).	
  This	
  assumes	
  that	
  the	
  acquisiQon	
  
system	
   is	
  running	
  all	
   the	
  Qme.	
  The	
  data	
  acquisiQon	
   can	
  be	
  
turned	
  on/off	
  when	
  needed	
  via	
  the	
  two	
  control	
  lines	
  on	
  the	
  
end	
  cap.
	
  
P o w e r	
   ( 9	
   -­‐	
   1 8	
   V D C )	
   i s	
   s u p p l i e d	
   b y	
   t h e	
  
supporQng	
   vehicle	
   (AUV,	
  ROV,	
  glider,	
   etc.)	
   through	
   one	
   of	
  
the	
   underwater	
   connectors	
   on	
   the	
   rear	
   bulkhead.	
   This	
  
connector	
  has	
  four	
  pins:	
  2	
  for	
  the	
  power,	
  the	
  other	
  two	
  for	
  
supplying	
  a	
  "trigger	
  signal"	
  that	
  triggers	
  the	
  data	
  acquisiQon	
  
on	
  or	
  off.	
  This	
  is	
  useful	
   for	
  punng	
  the	
  microRider	
  "to	
  sleep"	
  
to	
  conserve	
  power.	
  

1 Selecting this option reduces the number of possible FP07-38 probes from two to one. 
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Features	
  summary

• SPM-­‐38-­‐1	
  microstructure	
  turbulence	
  shear	
  probes;
• FP07-­‐38-­‐1	
  microstructure	
  fast	
  thermistors;
• High	
  resolu?on	
  pressure	
  sensor;
• Two-­‐axis,	
  high-­‐accuracy	
  accelerometers	
  for	
  

measurement	
  instrument	
  vibra?on;
• Tilt	
  sensor
• SBE7-­‐38	
  microstructure	
  conduc?vity	
  sensor;
• Support	
  for	
  Seabird	
  SBE-­‐3F	
  /	
  SBE-­‐4C	
  WOCE	
  accuracy	
  

temperature	
  and	
  conduc?vity	
  sensor;
• Anodized	
  aluminum	
  pressure	
  case	
  rated	
  to	
  1000	
  m	
  

depth;

• Tapered	
  nose	
  cone	
  to	
  reduce	
  flow	
  deforma?on	
  from	
  
pressure	
  tube;

• On/Off	
  indicator	
  mounted	
  on	
  nose	
  cone;
• On-­‐board	
  data	
  acquisi?on	
  with	
  4	
  GB	
  memory	
  (up	
  to	
  16	
  

GB	
  available);
• High-­‐fidelity	
  signal	
  condi?oning	
  using	
  signal	
  +	
  derivate	
  

technique;
• ODAS5-­‐IR	
  real-­‐?me	
  data	
  acquisi?on	
  so\ware	
  with	
  up	
  to	
  

1024	
  Hz	
  sampling	
  rate;
• PLOT_ODAS	
  library	
  for	
  MATLAB	
  for	
  data	
  processing	
  and	
  

display	
  of	
  turbulence	
  spectra.

MicroRider	
  on	
  Slocum	
  Glider MicroRider	
  on	
  CTD	
  rose@e
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Specifications
Pressure	
  RaQng 1000	
  dbar	
  (up	
  to	
  6,000	
  dbar	
  available)

Analog	
  input	
  (opQonal)
Frequency	
  input	
  (opQonal)

-­‐2.5V	
  ...	
  +2.5V	
  or	
  0	
  …	
  +	
  5VDC
for	
  SBE3/SBE4	
  sensors

Power	
   9	
  –	
  18	
  VDC	
  supply.	
  
ConsumpQon:	
  ~	
  1W	
  operaQng,	
  10-­‐5W	
  sleep.

Signals	
  provided
(depends	
  on	
  configuraQon)

Turbulence	
  Shear	
  (2x),	
  
T	
  (2x),	
  T+dT/dt	
  (2x),
C	
  (2x),	
  C+dC/dt	
  (2x),
P,	
  P+dP/dt,	
  AcceleraQon	
  (2x),	
  Tilt	
  (2x)

Sampling	
  Rate Nominal	
  512	
  Hz	
  for	
  turbulence	
  sensors,
64	
  Hz	
  for	
  slow-­‐response	
  sensors
User	
  configurable	
  via	
  setup	
  file.	
  

Weight ~5.5	
  kg	
  in	
  air
~	
  0	
  kg	
  in	
  water

Length 0.85	
  m	
  (pressure	
  case)
1.02	
  m	
  (with	
  probes)

Velocity shear Velocity shear Pressure (Keller)Pressure (Keller)Pressure (Keller)Pressure (Keller)

Range
Accuracy
Resolution

3 x 10–10 – 10-4 W kg-1

5%
2.5 x 10–3  s–1

Range
Accuracy
Resolution

0 – 1000 dbar
0.1 %
0.0005 dbar (using signal + derivative technique)

0 – 1000 dbar
0.1 %
0.0005 dbar (using signal + derivative technique)

0 – 1000 dbar
0.1 %
0.0005 dbar (using signal + derivative technique)

Water temperature (SBE 3F)*Water temperature (SBE 3F)* Analog/Digital Converter Analog/Digital Converter Analog/Digital Converter Analog/Digital Converter 
Range
Accuracy
Resolution
Time Response

-5 – 35 oC 
1 x 10–3 oC (NIST traceable)
1 x 10–4 oC
0.070 s ± 0.010

Number of channels
Resolution 
Linearity

Number of channels
Resolution 
Linearity

15 + 1 (ground)
16 bits (true)
15 ppm

15 + 1 (ground)
16 bits (true)
15 ppm

Micro Temperature (FP07)Micro Temperature (FP07) Accelerometers (Piezo-ceramic)Accelerometers (Piezo-ceramic)Accelerometers (Piezo-ceramic)Accelerometers (Piezo-ceramic)

Range
Accuracy
Resolution

Time Response

5 – 35 oC 
N/A
1 x 10–5 oC (using signal + 
derivative technique)
0.007 s ± 0.003 

Range 
Accuracy
Resolution
Stability/Linearity
Frequency response

Range 
Accuracy
Resolution
Stability/Linearity
Frequency response

±2 g
0.5%
3 x 10–5 g (1 – 20 Hz)
±0.5%, ±0.01g
0 – 300 Hz

±2 g
0.5%
3 x 10–5 g (1 – 20 Hz)
±0.5%, ±0.01g
0 – 300 Hz

Conductivity (SBE 4C)*Conductivity (SBE 4C)* Micro Conductivity (SBE7)†Micro Conductivity (SBE7)†Micro Conductivity (SBE7)†Micro Conductivity (SBE7)†

Range
Accuracy
Resolution
Time response

0 – 7 S/m
0.0003 S/m
0.00004 S/m at 24 Hz
0.060 seconds (pumped)

Range
Accuracy
Resolution (spatial)
Time response

Range
Accuracy
Resolution (spatial)
Time response

0 – 7 S/m
N/A
~ 5 mm
infinite

0 – 7 S/m
N/A
~ 5 mm
infinite

* optional input Tilt SensorTilt SensorTilt SensorTilt Sensor

Range
Accuracy
Resolution

Range
Accuracy
Resolution

Range
Accuracy
Resolution

Dual axis ± 90∘

0.1∘

0.025∘
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