Alvin nav/Imagenex data processing

V.L. Ferrini 

LDEO
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email: ferrini@ldeo.columbia.edu
**This code was written for Matlab 6.5 and above.

INSTALLATION:

1.) Load the installation CD into your computer.

2.) Open Matlab and change directories to the cd-drive.

3.) Change directories to your CD drive in the Matlab command window:

4.) Execute install_navplot_vlf by typing it in the Matlab command window: 
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4a.) You will be prompted to enter a path to which the program files will be written.  This will define the directory on your computer to which all of the Matlab code will be written.  It will set up a directory called “Imagenex_proc” into which it will put 4 subdirectories (m_map, Imagenex, navproc_r81f, other_tools).  The paths will be automatically entered into Matlab’s list of paths.
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4b.) You will now be prompted to enter the directory into which you would like to store and modify the navigation and Imagenex data collected by Alvin, as well as place the maps that you make:
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In this example, the parent data directory is:  f:\alvin_bathymetry

This program will create the following subdirectories in that folder:


navplot


imagenex


nav_query

PROCESSING THE DATA:

1. Within the Imagenex and Navplot data directories, create a new folder and name it with the dive number:
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2. You now have to copy the data from the server.  This can be done either through a mapped drive in windows, or through an internet browser

2a.) Copy the *csv and *jpg files from /home/data/alvin/dive#/DVLNAV into the appropriate navplot data directory on your computer 

 
(i.e. f:\alvin_bathymetry\navplot\4010).

2b.) Copy the *zip file from /home/data/alvin/dvlnav_raw/dive# into the appropriate navplot data directory on your computer

(i.e. f:\alvin_bathymetry\navplot\4010)

2c.) Copy the *81b file(s) from /home/data/alvin/dive#/Imagenex into the appropriate Imagenex data directory on your computer


(i.e. f:\alvin_bathymetry\Imagenex\4010) 

IF LBL was used:

1.) In the navplot data directory (i.e. f:\alvin_bathymetry\navplot\4010) uncompress the *zip file, creating the *dat and *ini.m files in the same directory.  
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2.) In the Matlab command window type make_datasort
This will prompt you for the dive number and will create the batch files that are necessary to process the data in the correct directories.
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**Note that the format of the batch files created by this program are platform-specific and should only be used for Alvin.

3.) Execute datasort.bat in the dive directory by double clicking on the executable file.

This program will concatenate all of the dat files collected during the dive and using 

grep, will create some other files that the rest of the processing will look for.
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4.) In the Matlab command window, d2m 

* If you did not close matlab, make_datasort.m will have placed you in the correct 

  directory.  If you closed matlab, or if you changed directories, you'll have to put yourself    

  into the navplot data directory for the dive you’re working on.
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>> nake_datasort

Enter dive #:4010
>> azm

**If this program gives you an error, it is more than likely due to the presence of an
apostrophe in the ini file. If you get an error open up the *ini,m file that is being called on in
d2m,m and look for an extra apostrophe, An example of this is at the EPR 9N there is a
feature called Robin's Roost. Change it to Robins Roost. By default, the ini file that d2m uses





*NOTE: d2m can take a long time ( ~30 minutes) to run.

**If this program gives you an error, it is more than likely due to the presence of an apostrophe in the ini file.  If you get an error open up the *ini.m file that is being called on in d2m.m and look for an extra apostrophe.  An example of this is at the EPR 9N there is a feature called Robin's Roost. Change it to Robins Roost.  By default, the ini file that d2m uses is the last one (based on file name/time) in the navplot data directory. You can also open d2m.m to see which ini file it’s calling. 

This is an example of what you’ll see when d2m finishes…
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5.) Execute make_tslice in the Matlab command window.  

This function allows you to trim the concatenated mat file that was just made by d2m.  

-You will be prompted to enter the dive number. 

-Data are displayed as depth vs time (second of the day), and you are prompted to graphically choose the start and end time of the data.  

**It is important to ensure that the data are limited to times when the sub has bottom lock.  

(i.e. the sub is within ~25 m of the bottom)

-The file that is created by this program is called edited_mat.mat and will be in the navplot data directory of the dive that you are working with.
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-The program displays the depth data as a function of time (above) and then pauses allowing the user to zoom in on the data.

[image: image11.png]-2530

TSR -

10827 10827 10827 10827 10828 10828 10828 10828
o
x 10






6.) Load the edited_mat.mat into Matlab by typing load edited_mat  in the Matlab command window.
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*Note: each dive will have a file called edited_mat.mat in its navplot data directory – this means you need to be in the right directory to load the correct mat file.  If you are following the progression of the code as it is presented here, you will automatically be in the correct directory…

7.)  Open the navigation editing tools by typing navplot in the Matlab command window.  
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This will open the navplot tools with the data that you just loaded into memory.

7a.) 
Once navplot opens you will be able to plot and edit the LBL navigation data.

*In the Renav Nav window, select the mode in which you’d like to edit the LBL data.  

         *Starting with Cut LBL Flyers XY Plot  is generally a good idea….
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Choosing Cut LBL Flyers XY Plot results in: 
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-Each time you edit LBL points, the current view will refresh.

*Note that if you select an editing tool (i.e. Cut LBL Flyers X Plot) and nothing appears in the Active DVL Plot Window, you should simply click twice within the window, and it will refresh…

This LBL fixes outlined in boxes are clearly flyers and should be removed:
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It is important to look at the data not only in XY, but also as a function of X and Y.  This will ensure that all bad LBL fixes get removed from the data.  Boxes indicate bad fixes that should be removed.
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7b.)  
After you the LBL data have been adequately edited:

*Take one last look at it by pressing Cut LBL Clyers XY Plot
*Press Hold in the Plot Controls Window

*Press DOPPLER RENAV button in the Renaved Nav window to apply the LBL corrections to the DVL data and plot the renav’d data in the same window
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*
By then pressing Plot RT DVL XY Pos in the Realtime Nav window, you can see how the Real Time (RT) DVL nav compares with the edited LBL and renav’d DVL fixes.
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This is an example of the edited LBL, original DVL and renav DVL plotted together:
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To save this as a file, use the File -- Export option in the figure window:
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To save this to a file, :

9) Double click on run_81b1.bat in the Imagenex data directory
g eimagenex\3971
This rewrites the raw [magenex file into a form that Matlab uses





7c.) 
Save the edited navigation data for the Imagenex by pressing ‘Save CSV data for Imagenex’ in the Navplot Info window.  Pressing this button will prompt you in the Matlab command window to enter the dive #.


*This will take a while…

7d.) Save the edited data subsampled to 1Hz by 

pressing ‘Save 1Hz DVL Ascii data – 1 file’ 

button in the Navplot Info window.


*This will take a while…

7e.) Close and Exit Navplot 
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>>>>>>>>>>THE NAVIGATION IS NOW EDITED AND SAVED<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

8.) 

Double click on run_81b1.bat in the Imagenex data directory to convert the *81b file created on the sub to a *ima file that is used by Matlab.
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8.) Run go_vlf in the Matlab command window. This program combines the Imagenex data with the navigation data and allows you to manually remove any depth fliers that remain after the filtering routines are run.  It also create the *xyz and *llz text files within the imagenex data directory.  

*You will be prompted for the dive #:
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*You will then be prompted to select the start and end times of the survey with the mouse….

*After some computations…. the depth editor interface will appear:
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Controls:

*Edit XY plot will allow you to edit the data in the upper left panel

*Edit Z plot will allow you to edit in the lower panel

*If you are unhappy with the edit you just made, press Undo Last Edit 

*Pressing the Plot/Refresh data button will plot or refresh the color-coded depth plot that is shown in the upper left panel.

*Change color scale allows you to manually input the min/max depth to be used in the color scale.

*Close Editor and Save Changes will create an imagen.llz (lat/lon) and imagen.xyz (local XY) text file in the Imagenex data directory.  These files can now be used with most gridding software….

10.) If you want to make maps using some code within Matlab, type alvin_bathy1m in the Matlab command window.  
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-This will create 1m grids and maps of the data you just made.  

The 1-m grid will be saved as:

(a.) mat file:


 
4010_wholedive_1m_grid.mat 

(b.) ascii grid for Arc in UTM: 
4010_ascii_grid_UTM.txt

(c.) ascii grid for Arc in Lat/Lon:
4010_ascii_grid_LL.txt

         -The resulting maps will be automatically saved as *eps files in the Imagenex data directory



(a.) map with color-coded points indicating imagenix soundings

          


 (i.e. 4010all_bathy.eps)

(b.) nav-track map for whole dive

          


 (i.e. 4010all_nav.eps)



(c.) 0.5 m contoured subplots of the dive areas (1-m grid) that can be spliced 

together (i.e. they are at the same scale and have 50-m overlap)

           



(i.e. 4010_1_1_0.5mcontours.eps


      


       4010_1_2_0.5mcontours.eps )

(d.) close up maps of nifty features that you define during go_vlf

           


(i.e. 4010_zoom_1_0.5mcontours.eps,   

                                               4010_zoom_2_0.5mcontours.eps)

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

IF NO LBL WAS USED:

1) Follow steps 2-4 and 6 as above.

2) Follow steps 12 as above.

3) Run extract_1Hz_from_csv.m to create the 1Hz navigation *txt and *mat files.

4) Follow step 13 as above.

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Other mfiles contained within:

1.) If you want the positions and depth of samples or features, use either of the following programs:

1a.) 
get_exact_pos.m: requires an input text file in the format: 




dive## mm-dd-yyyy hh:mm:ss 

Will provide the average position and depth for the time you enter + 1 second

1b.) 
get_smpl_pos.m: requires an input text file in the format: 




dive## mm-dd-yyyy hh:mm:ss hh:mm:ss

Will provide the average position and depth based on the start and end times declared in the text file.

2.) If you need to edit the XYZ files created by go_vlf, you can run edit_imaxyz.m which will open the editing gui.

Output file formats:

-imagen.llz: Imagenex xyz data in lat/long/depth(m)

-imagen.xyz: Imagenex xyz data in localX/localY/depth(m)

-navigation text file: 3973_1sec_allnav.txt (if LBL) or 3973_1sec_allnav_NOrenav.txt (if no LBL)

1 Hz navigation data:date time localX localY Lat Lon UTMX UTMY depth pitch heading roll altitude

-navigation mat file: 


i.e. 3973_allnav.mat or 3973_allnav_NOrenav.mat


This mat file contains 2 arrays: dectime2 and  alldat



-alldat=[localX localY lat lon UTMX UTMY dpth ptch hdg rll alt];



-dectime2=datenum created using matlab function datenum.m 

(yyyy,mm,dd,hh,mm,ss)



  (to translate it back to a common format use datestr.m)

Sample imagenex_filter.dat
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the first line contains min and max values of z distance (distance below the sub). Any hits outside this depth range (relative to the sub) will be thrown out.  The second line contains a similar filter that works in the range domain.  The third line describes a filter that looks at deviation from a robust line fit. The filter works by fitting a line to the processed imagenex hits (in coordinates of the sub). Then, it computes the std deviation of the points about that line. Points that are more the a multiple of the std deviation are tossed out. The first parameter indicates the multiplier (5 or 6 seem to work well), and the second parameter tells whether to plot the filter results for each scan or not. 1 for the second parameter means to plot, zero means don't plot

Sample imagenex_offsets.dat 
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the first three lines contain the offset of the imagenex from the nav ref point on the sub (near the pilots eyes in the horizontal, at the skids in the vertical). The coordinate system is (fwd,stbd,down), so the file above indicates that the imagenex is 5.5 meters back, on the midline, and one meter up from the skids.

the next three lines describe rotation about the same three axes, in degrees, in the same order. So the describe roll (right hand rule for axis pointing forward), pitch (right hand rule for axis pointing to stbd), and hdg (right hand rule for axis pointing down). You probably won't have to change any of these, but you could play with the roll value if you think the sonar is misaligned in roll.

Start time





Stop time





7c.





7d.





7e.
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