Modem Comparison

Modem performance is a function of not only the modem boardset and its coding/modulation schemes & transmitter, but of the transducer selection, noise, and channel properties. A simple numerical comparison is useful, but many key variables are unknown until we start operating these systems and get some experience. For this reason, in-situ diagnostic support in the modem, and a supportive and helpful vendor, are almost required to successfully get a system up and running. A comparison of the three candidate modem solutions is presented in the table below.  

Parameter
Benthos ATM-885PCB
Linkquest UWM
WHOI MicroModem
Units
Notes

Output Power
34
32
30
Watts


Power Stage Efficiency
82%
70-80%
?
%


AUV Source Level w/ omni-directional Transducer
185
183
184
dB
Benthos:ITC3013 or AT-408

Linkquest-UWM3000

WHOI:ITC-3013

AUV Source Level w/ directional Transducer
193
192
193
dB
Benthos-AT-18

Linkquest-UWM7000

WHOI-AT-18

Ship Source Level w/ Directional Transducer
190
195
195
dB
Benthos:AT-421

Linkquest:UWM7000

WHOI:ITC-3001

Ship Beamwidth w/ Selected Ducer
+/-40
+/-28
+/-28
degrees


Diagnostic Output
Analog Out to DAT
Noise Spectrum Parameters
Digitally Sampled input
N/A


Data Rate
.080 to 15
2 to 5.5
.080 to 15
kbps


Addressability
32
24
?
#modems


Power Stage Rejection into housing
6.12
3
~6
Watts
Linkquest number is for powerstage only

As can be seen, the three candidate modems are all comparable in output power, data rate, and power stage efficiency/dissipation.  Transducer selection, mounting, and wiring on the vehicle end becomes a key factor in modem performance. Benthos and WHOI will match/tune their modem boardsets to a given transducer, so the ability to mix transducers and boardsets exists. At this point, we are considering hemispherical omni-directional transducers on the vehicle, which will give us the ability to operate in both shallow horizontal channels and moderately deep vertical channels (on the order of 3-4km), and perform long baseline navigation. Both Benthos, ITC, and Link-quest offer full ocean depth  hemi-spherical transducers. Benthos can provide a teardrop shaped omnidirectional transducer, which has the advantage of being externally mountable on the AUV, while ITC and Linkquest offer transducer with a more uniform beam pattern which would have to be internally mounted. 

On the vessel end, a similar set of options for boardsets and transducers exists. WHOI and Linkquest have utilized a highly directional transducer on the vessel, while the standard Benthos directional transducer is 24 degrees broader with 5dB lower source level. Benthos can drive the same ITC-3001 surface transducer as WHOI uses, and achieve the same source level. All vendors can provide a tow-fish mounted surface  hydrophone; this may require a less directional surface hydrophone because of towfish roll. 

Recommendations

My recommendation would be to utilize either a WHOI or Benthos modem, with an  ITC-3013 omnidirectional transducer on the AUV and an ITC-3001 transducer on the surface. I favor this approach over using the external AT-408 because of its slight null at vertical. If possible the ITC-3013 on the AUV should be mounted in a faired blister on the hull, or embedded into the Kearfott’s foam pack, to give it as much isolation from vehicle noise as possible. 

I favor the Benthos and WHOI modems (over Link-Quest) because of their impressive diagnostic capability. No mention is made in the current Link-quest quotes regarding any ability to record the analog or digitized transducer input, and access to these raw signals will provide a rapid diagnostic ability for the modems.  Also, Benthos and WHOI offer a broader range of data rates, allowing modem throughput to be more widely traded against noise. 

Reference: ITC-3013 Omni-Directional Hydrophone (representative of Link-Quest Omni)

[image: image1.png]o o w

Open Giruit Recaiving Response.
S 00 w
H /\_/\

Transmiting Votage Response L
E Oirecivy Patern st 100 iz
Zw
Water Admitance
w00

D





[image: image2.png]o o w

Open Giruit Recaiving Response.
S 00 w
H /\_/\

Transmiting Votage Response L
E Oirecivy Patern st 100 iz
Zw
Water Admitance
w00

D




[image: image3.jpg]1Tc3013





[image: image4.jpg]Irc-s001




[image: image5.png]8o 1 VouPe

"Open Circul Receiving Respanss

/_/\/

Transmiting Votage Response

Vter Admitiance

R

aur|
20|
Diroctivy Patar at 17.5 Ktz





� EMBED Word.Picture.8  ���





Dia: 4.25 "   Height: 3.10"


Weight (water)  ~1.2 lbs.


Weight (air)  ~2.5 lbs.








Dia: 8.50"   Height: 6.30"


Weight (water) ~25 lbs. Weight (air) ~36 lbs.
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