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 This document describes a revised Argos format developed to accommodate CTD data averaged to fit into approximately  12 records of 32 byte transmitted which only need to be received approximately 2 to 3 times  to insure data transfer assuming nominal 40-50% failure to receive messages.   This format should accommodate both FSI and Seabird CTD packages, except that the details of the temperature and salinity data will be different.

The profile data will be sent starting at the shallowest bin and working down through the water column.   The pressure bin averaging is preset and not transmitted.  There are unlikely situations where the first bin may not be for the shallowest prescribed bin, but the engineering data can be used to check this.  The total number of bins is also transmitted in the engineering message which will determine which of the values in the last message containing the profile are padded values.  That is, if the number of bins is 52 (there are up to 9 values per message), then the 6th profile message will have two pad values at the end.

All CTD data temperature and salinity (conductivity anomaly) pairs are stored to a resolution of 0.001 psu and degrees C.   Each data record is designed to be unpacked without depending on other data records.  Pressure will be an implicit value.  This means that the first value in the series will have to be specified a priori and kept fixed.  Only up profiles are collected and transmitted from the top down, i.e. in the reverse order that the profile data was collected.

For the FSI CTD temperature and conductivity data will be sent as:

Ta = (T+3.0) * 1000.

Ca = (C-T+10)*1000 for FSI CTD, or

Ca = (S+10)*10000 for Seabird CTD

Each Argos message will have a 4 byte header, followed by 28 bytes of data.  The data header will be of the form:

Message Header:  4 bytes

	ID #              
	CRC hi
	CRC low
	Type/Mes #


ID #

 -  extended byte of Argos ID #

CRC

 - cyclic redundancy code (Check sum), 2 bytes. 

Type 

 -  0 = CTD up profile, 1= Engineering data, 2= Rafos Data, 3= Surface Data

unsigned 3 bits

Message #
 - 0 to 31 sequence number unsigned: unsigned  5 bits

For the CRC check, see the ARGOS PTT General Specifications document ADII-SP-423-601-CNES, dated July 30, 1999, Section 4.1.2.4.  Following the CLS specification, the CRC check is made on the string that includes the 28 bit ID and the 29 bytes of data.  This check is a 16 bit CRC check using the polynomial division x^16 + x^12 + x^5 + 1

Message type 0: up profile.

Values of T and  C (S) will be 4 bytes for reference values and 24 bytes for first differences.

Reference Values (4 bytes).  Bytes 5 to 8 of the message will contain:

	T high
	T low
	C high
	C low


Forward-differences are stored as 13 bit Temperature difference and  11 bit Conductivity anomaly or salinity difference..  Each Argos message will contain 9 T/S data pairs, sent as the first value and eight forward-differences. 

Thigh, Tlow - 2 byte value of first temperature value

Chigh, Clow - 2 byte value of first conductivity (FSI) value or first salinity value

   (Seabird)

.

(DT=13bits, +/-4.096  DS=11bits, +/-1.024): unsigned Octal value, 8, Engineering data.

The values of DT and DC can be summed and added to T and C (or S) from the reference values to form absolute values.  Bytes 9 to 32 of the message will contain:

	DT 1
	       |
	DS 1
	DT 2
	      |     
	DS 2
	DT 3 
	       |
	DS 3
	DT 4
	      |
	DS 4

	DT 5
	       |
	DS 5
	DT 6
	      |                    
	DS 6
	DT 7
	       |
	DS 7
	DT 8
	      |
	DS 8


DT = Forward Temperature difference: signed 13 bits ( +/-4096)

DC =  Forward Conductivity (Salinity) anomaly difference: signed 11 bits ( +/-1024)

This means that each Argos message will contain the information from 9 profile bins.  

Message type 1.  Engineering data

The message will have the standard 4 byte message header given above.

For the FSI CTD, the next 11 bytes will be the beginning of the FSI engineering message collected at the beginning of the profile.  The 1st byte is the beginning pressure (in bars) . then raw values of T, and C, and the three reference resistance measurements from the CTD before it starts profiling (11 bytes).  Each value will be transmitted as 2 bytes except for the first one which is one byte only.  The next byte contains the number of bins for the profile.  Using the beginning pressure and this value, the pressure for the bins can  be computed (or at least checked to make sure that the 1st bin is for the surface bin).  Next will be the information on the drift phase.  This will be P, T, and C for the beginning of the drift and then values at the end of the drift.  One byte values for the auxiliary battery, CPU battery, the internal vacuum, and the system flag are appended on the end of the message.  So, Bytes 5 to 32 are:

	P init
	T init
	
	C init
	
	R0
	
	R50
	
	R100
	
	Npts

	Pd1
	
	Td1
	
	Cd1
	
	Pd2
	
	Td2
	
	Cd2
	

	Vbaux
	Vbcpu
	Vac
	SysFlg


  A  typical data telemetry sequence:

 A 2000 dbar  CTD  profile would have pressure bin averages over 10 dbars from 0 to 200 dbars, then 20 dbars from 200 to 800 dbars and finally 40 dbars from 800 to 2000 dbars.  There would be 80 T/P pairs for this profile.  This would allow us to fit the profile data into 9 messages.  There would then be one more Engineering message and possibly a drift data message.

Message type 2.  Drift data


Data is collected during the drift phase, according to the instrument initialization table it can contain acoustic navigation or Pressure, temperature, conductivity information.  It can contain the following:

-
Acoustic navigation data is a group of 2 bytes with the high nibble being the correlation amplitude and the 12 remaining bits the propagation delay.

· At depth sampling generate 6 bytes of information, with pressure, temperature, conductivity and the calculated pump correction each sent as  the lowest 12 bits and concatenated to form 6 bytes.

Data is packed in the order where it was collected and occupies as many messages as required to send it all.  FOR ARGO FLOATS WE DO NOT EXPECT TO SEND ANY ACOUSTIC TRACKING INFORMATION and will collect P, T, and C every 2 days (for a total of 4 samples) which can be combined with the engineering data to give 6 samples distributed over the drift phase

Message type 3.  Surface data


The surface mode is designed to help recover the instrument during trials at sea or at the end of the programmed number of dives.  FOR ARGO, WE  DO NOT EXPECT TO RECEIVE THESE TYPES OF MESSAGES.   It uses the argos transmitter as a beacon. The float sends messages at the programmed repetition rate, with the following data:

Day (2bytes)

Minutes (2bytes)

Seconds ( 1byte)

Pressure (2bytes)

Temp (2bytes)

Cpubat (1byte)

Auxbat ( 1byte)

Vacuum (1byte)  

Status (1byte)  

System flags (1byte)  

Profile status (1byte)

