Processing Manual

The steps in processing multibeam data are as follows:

1. Create directories

2. Unravel data

3. Clean data

4. Create blank mapsheet 

5. Create DTMs

6. Moasic backscatter

7. Create contour lines

8. Prepare air photos and charts

9. Make final map products


Step 1: Create directories

	Directory
	Sub-Directory Structure
	Data Type

	raw
	By Date: 

18Jul, 19Jul, etc.
	Simrad format: line#_date_time_raw.all

	merged
	By Area: 

Cow_passage, DaveyJ, Duckie, Flagg_Patch, GM_Transit, LongIslandBay, RejectLines
	“Unraveled” datagrams in OMG-JHC format

	decnav
	By Area: 

Cow_passage, DaveyJ, daynav, Duckie, Flagg_Patch, GM_Transit, LongIslandBay
	Decimated navigation files in OMG-JHC format

	ss
	Same as for merged
	OMG-JHC format

	tides
	
	Predicted and observed tide binary and ascii files

	CHS_Charts
	
	Digital hydrographic charts

	Aerial_Photos
	
	Air photos in 3 colour bands

	Final Products
	
	r4s, mosaics, ppms, etc.


Step 2: Unravel data

Unraveling is the term that refers to the process of unpacking the data telegram from the echosounder into OMG_HDCS format.  Data output from Simrad echosounders comes in the form of one large binary file packaged into parcels of information (depth telegram, image telegram, raw range and angle telegram, tide telegram, installation parameters telegram, etc.)  The Simrad datagram needs to be parsed before the OMG software is able read the individual packets of information.  

The unravel script used for unraveling the Grand Manan data from the EM3000 echosounder was as follows:

$1( survey area sub-directory; $2( survey Julian Day (JD); $3( line number
	#

RT \


-em3000 \


-background \


-ssshift 2 \


-prefix raw/$2/ \


-suffix _raw.all \


-suppress_sk \


-out merged/$1/ \


-line $3

/bin/rm merged/$1/$3.nav

cp merged/$1/$3.nav_3 merged/$1/$3.nav


A new, smaller file of every 10th navigation position is made..
	appendNav -skip 10 -comp decnav/$1/$3.decnav merged/$1/$3.nav


The bathymetric position and geographic (navigational) position are combined..  

Delay( navigational delay; Ahead/Right/Below( offset between GPS and echosounder.
	mergeNav \


-ahead 0.0 \


-right 0.0 \


-below 0.0 \


-delay 0.0 \


merged/$1/$3


The lat and long of the minimum bounding rectangle of the survey line is calculated..
	getBounds merged/$1/$3.merged

DelayEditor \


-fix \


-draft 0.75 \


-heave_drift \


-avpings 20 \


merged/$1/$3.merged


Tide files were created for each day based on observed tides (and predicted tides, when no observed measurements were available).  The file format is four columns listing the following information: 
JD hour min tideheight

The ascii files are changed to binary format with the command:
binTide –year 2002 GM200.ascii GM200.bin

Tide height files are then applied to the  acoustically measured heights..
	#mergeTide -maxtimejump  25500 -tide tides/predict.more.tides.bin merged/$1/$2.merged 

mergeTide -maxtimejump 7000 -tide tides/GMTides206.bin merged/$1/$3.merged




To unravel all the raw files in batch, a second script (“urall”), containing the unravel command and the line number, can be made using the command “ls –lrt raw > urall”.  In a text editor such as vi, the extension “raw.all” and extra information is deleted.  The “unravel” command and Julian Day is added to the beginning of each line number, so that the file resembles the following:

	unravel JD199 0651_170703_144042

unravel JD199 0652_170703_151024

unravel JD199 0653_170703_153046

unravel JD199 0654_170703_160105

.

.

.


Once the permissions of “urall” are changed to make it executable (“a+x urall”), all the lines in the raw directory can be unraveled by typing “urall”.  

Step 3: Clean data

Data is cleaned using SwathEd, which works on the merged lines.  The “Definitive Swathed” guide available at: www.omg.unb.ca/~jonnyb provides an explanation of the functions of the program.
Step 4: Create blank mapsheet

A blank mapsheet is created with the command “make_blank” to be used for the gridding process.  The user needs to input the following information: 

· Filename (i.e. “Duckie”.  The “.blank” extension is added through the program.)

· 8bit/floating point (8bit for mosaics (i.e. ss); floating point for DTMs (i.e. bathy))

· Ellipsoid (i.e. WGS84)

· Projection (i.e. Mercator)

· Lat/Long coordinates of upper left hand corner and lower right hand corner

· Projection latitude (latitude at which pixel size is correct)

· Resolution (2m for individual area maps; 10m for Overview map)

The bounding coordinates of the mapsheet can be found with the command: “getBounds *.merged”.

The .blank file is then changed in an .r4 with the command “tor4” for gridding bathymetry.  This creates three files: 

.r4_weights                  (wi weight by distance of sounding from grid position

.r4_weight_depth        (ziwi weight by depth x distance

.r4                               (ziwi/(wi
The command “tomos” is used to create the appropriate files for the mosaic process.

Step 5: Create DTMs

Beam weights

A beam weights file needs to be made, which will assign a weighting to the beam according to its distance from nadir.  The command: “makeWts” is used.  When prompted, the number of beams is entered (127 for EM3000).  The weight string is then entered:


0 64 0.05 1.0        ( beams 0-64 are weighted linearly from 0.05 to 1.0


65 126 1.0 0.05    ( beam 65-126 are weighted linearly from 1.0 to 0.05


0 0 0 0                  ( exit entries

There is a bug in the program, which requires a manual change of the last beam from 1.0 to 0.05.  The file is named “EM_3000 weights”.

Gridding bathymetry

The “weigh_grid” script is run on each area, which creates an r4 file.  

	#

weigh_grid \

 
-fresh_start \


-add_dyn_draft_shift \


-custom_weight EM3000_weights \


$1 \


../merged/Duckie/*.merged

 weigh_grid \


-add_dyn_draft_shift \


-custom_weight EM3000_weights \


$1 \


../merged/Cow_passage/*.merged

 weigh_grid \


-add_dyn_draft_shift \


-custom_weight EM3000_weights \


$1 \


../merged/LongIslandBay/*.merged

 weigh_grid \


-add_dyn_draft_shift \


-custom_weight EM3000_weights \


$1 \


../merged/Flagg_Patch/*.merged




A sun illuminated image is created with the command “addSUN filename”.  

Step 6: Moasicing backscatter

Backscatter data gathered from the multibeam can be used to create an image that resembles a sidescan product.  

	makess -pixel 0.25 \


merged/$1/$3.merged \


ss/$1/$3.temp

glfill ss/$1/$3.temp ss/$1/$3.ss


The command to mosaic is:


mos2 –fresh_start –autoseam –auto_dg mapsheet.mos ../ss/Area/*.ss  

**Note: “fresh_start” wipes the mapsheet clean, and is used only the first time when gridding into an area.  

Step 7: Creating contour lines

**Contour lines can only be done on an SGI computer.**
To make smooth contour lines, the r4 needs first to be decimated (in this example, by 4):

decr4 -count 4 -in filename.r4 -out temp.dec.r4

Contour lines are created with the command:

contgrid temp.dec.r4 filename.cont
The user will be asked to input:

(1) Min = deepest depth, with (–) sign
(2) Max = shallowest depth, (i.e. 0) 

(3) Interval = contouring interval (i.e. 5m) 

(4) Labelling interval (choose really big number if no labels wanted) 
A coordinate grid based on the image coordinates is created with the command:
lineplot -area filename.8bit -grid 2 2 -vectbin filename.cont 6 1

In this case, the grid size and labeling interval is set to 2 2, which creates a gridline and label every 2/10 of a nautical mile.  With the flag “vectbin”, contours and their labels are included in the plot.  Their colouring is specified by 6 1, in this case, which means that the contour lines are red (6), and the contour labels are black (1).   
The output file (“plot.meta”) can be viewed with the command: 
viewmeta plot.meta

The “plot.meta” file is converted into a .plt file with the command:
hpgl plot.meta filename.plt

Step 8: Preparing air photos and charts
Digital air photos can be downloaded from the Service New Brunswick Spatial Data webpage, a free service provided to UNB students and faculty.  The air photos need to be unzipped and unpacked from their MrSid format using the MrSid viewer.  Each photo is comprised of three colour bands (red, green, and blue).  Digital hydrographic charts in tiff format can be collected from the Canadian Hydrographic Service.  The steps in processing the charts are listed below.

a) Convert CHS chart tiffs to ppm format either in xv (**Important to click the “Normal Size” box to maintain high resolution), or with the command:

convert chart1234.tif chart1234.ppm

b) Split the ppm into its three colour bands.


PCItoJHC –in chart1234.ppm –out chart1234

c) Stencil out words, borders, etc. (or water, in the case of air photos).


jview –mask chart1234.band1

d) Rename the ascii mask file.


mv mask.file chart1234.mask.ascii  

e) Make the mask.


mask_make –infile chart1234.mask.ascii –outfile chart1234.mask

f) Use the mask to stencil the chart.

  stretchacres –switch 0 1 –in chart1234.band1 –out temp.band1

  stencil –mask chart1234.mask –in temp.band1 –out chart1234.sten.band1

g) Step (f) is then repeated for bands 2 and 3.

h) Create a co-ordinate file of the chart in the format:

	2

long1 lat1 x1 y1

long2 lat2 x2 y2




Where, latitude and longitude values are in decimal degrees, and x and y values are pixel co-ordinates of the corresponding location in the image that can be found with a middle mouse click in jview.  The coordinate file is named “chart1234.coords”. 

i) Register the chart.

distortImage –geo –coords chart1234.coords –in chart1234.sten.band1 –ignore 0 –out chart1234.reg.band1

j) Repeat Step (i) for bands 2 and 3.  

Step 9: Making final map products

The following script shows the procedure of patching all the charts, air photos, and mosaics/r4s together into the final map product.  The process is repeated for each area (i.e. Duck Island Sound, Overview, Long Island Bay).

	#

cp NorthHead_2m.chart.band1 NorthHead_2m.ap.band1

cp NorthHead_2m.chart.band1 NorthHead_2m.ap.band2

cp NorthHead_2m.chart.band1 NorthHead_2m.ap.band3

patchArea -prime -back 255 -ignore 0 -interp -out NorthHead_2m.ap.band2 –import ../Aerial_Photos/4*sten.band2

patchArea -prime -back 255 -ignore 0 -interp -out NorthHead_2m.ap.band1 -import ../Aerial_Photos/4*sten.band1

patchArea -prime -back 255 -ignore 0 -interp -out NorthHead_2m.ap.band3 -import ../Aerial_Photos/4*sten.band3

patchCoarseChart 1

patchCoarseChart 2

patchCoarseChart 3

stencil -mask NorthHead_2m.ap.band1 -ignore 255 -in NorthHead_2m.ap.band1 -under NorthHead_2m.chart.band1 -out NorthHead_2m.ap_chart.band1

stencil -mask NorthHead_2m.ap.band2 -ignore 255 -in NorthHead_2m.ap.band2 -under NorthHead_2m.chart.band2 -out NorthHead_2m.ap_chart.band2

stencil -mask NorthHead_2m.ap.band3 -ignore 255 -in NorthHead_2m.ap.band3 -under NorthHead_2m.chart.band3 -out NorthHead_2m.ap_chart.band3

patchArea -float -interp -prime -out NorthHead_2m.r4 -import Area?.r4

r4to8bit NorthHead_2m -low -35 -high 0

addSUN NorthHead_2m

stretchacres -low 160 -high 200 -in NorthHead*315 -out NorthHead_2m.sun_str

mix_ci -urgb NorthHead_2m.ap_chart -mask NorthHead_2m.sun_315 -ignore 255 -c NorthHead_2m.8bit -i NorthHead_2m.sun_str -ppm -m NorthHead_2m.depth.ppm

mix_ci -urgb NorthHead_2m.ap_chart -mask FinalMOS/NorthHead_2m.mos -ignore 255 -monofil -i FinalMOS/NorthHead_2m.mos_str -ppm -m NorthHead_2m.mos.ppm




