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VISUALIZATION OF SONAR PERFORMANCE

I INTRODUCTION

In modem sonar systems, computer models will be used to predict the sonar performance.
Ideally, the model should be updated very frequently, and the environmental parameters
should be changed to reflect the new position and time. The prediction data should be
presented for the sonar operator, in such away that decisions can be made to adjust sonar
parameters, and eventually the speed and course of the vessel. The intention of this report
is to give a few examples of how the presentation can be done, and to illustrate the type of
information that are available from sonar prediction.

The document is divided in two parts. The first part concentrates on methods and graphic
algorithms for displaying sonar prediction data. The second part is a description of a com-
puter application which has been developed as a part of the project. This experimental
application has been used to create the plots and examples in this document. The applica-
tion may also give some ideas on how support tools for sonar operators can be designed.
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2 VISUALIZATION METHODS

In this chapter we will show some methods for visualization of sonar prediction data. The
prediction data is generated by Generic Sonar Model from Naval Underwater Warfare
Center (NUWC), USA. We have used signal excess as a measure for sonar performance.
Figure 2.1 defines a color scale for signal excess values with corresponding probability of
detection (when the probability of false alarm is 0.01 % and O dB corresponds to 50%
probability of detection) .

We will use the following sonars in the examples:

• HMS: Hull mounted sonar, 7 kHz, variable tilt, self noise depends on bearing.

• ATAS: Towed array, 2 kHz, variable sensor depth, noise from towing vessel depends
on bearing.

All parameters in the simulations are independent of range, Le. we assurne constant depth
in the whole area and no horizontal variation of the sound speed profile.

2.1 Contour plots

The signal excess is usually computed in cylindrical coordinates, i.e. as a function of
range, bearing and target depth. The resulting three dimensional scalarfield may be visual-
ized as cuts in different orientations. Figure 2.1 shows an example of a horizontal cut,
drawn as a polar contour plot.

Figure 2.1 Signal exeessfor ATAS (Norwegian Sea, Winter, SS2) as afunetion ofrange
and bearing. Target depth is 10 m, and the speed of own ship is 10 knots.

The towing ship is moving upward in the figure. The sonar performance is poor in this di-
rection because of the noise from the towing ship. The scale in the plot is 50 km range,
and there is a distinet convergenee zone at about 40 km.
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In figure 2.1 there is a line drawn for the bearing 90 degrees (to the right), and a circle of
50 km radius. We have plotted the vertical cuts along these lines, i. e. signal excess as a
function of range and target depth, and signal excess as a function of bearing and target
depth. The result is shown in figure 2.2.

Figure 2.2 Signal excess as a function of bearing and target depth (to the left) at 50 km
range. The other plot shows signal excess as a function of range and target
depth at 90 degrees bearing. The other parameters are the same as in figure
2.1.

The examples shown here are very cheap to implement, because the computations are car-
ried out in cylindrical coordinates. The main disadvantage is that we can see the sonar
performance only in some parts of space. Anyway, the method might be usefull when the
signal excess is similar for all bearings, or when the approximate position of a target is
known.

2.2 Isosurfaces

An alternative method to visualize three dimensional scalar data is to create isosurfaces.
Isosurfaces are surfaces with constant signal excess value. There are several methods to
generate isosurfaces, and many of them are based on the "marching cubes" algorithm. See
(l) to get a brief introduction to this algorithm. We have used the IDL function
"SHADE_ VOLUME".

Figure 2.3 shows an example of an isosurface representing OdB signal excess (the white
surface). A sector is removed to reveal some internal structures. The isosurface has hoIes,
which has been filled using signal excess contour plots.
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Figure 2.3 lsosurface (OdB) and cuts with contour plots for visualization of signal ex-
cess data.

2.3 Volume visualization

Volurne visualization can be used to show all parts of the three dimensional signal excess
data. Figure 2.4 is an example of this method, where we have used the same data as in last
section. First the data is converted to a regular grid. Then we use tables to convert signal
excess values to red, green and blue color components, together with a transperancy value.
The final image is then created by drawing many overlapping partial transparent images.
The transperancy can be adjusted to form compact or blurred objects. (See (I) for more
information about volurne visualization algorithms).

Volurne visualization is expensive in both memory and processing. On conventional com-
puters creating an image might take several minutes, but using specialized graphics hard-
ware we can achieve a rate of severai frarnes per second.
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Figure 2.4 Volurne visualization ofsignal exeessfor ATAS (Norwegian Sea. Winter, SS2).
The sensor depth is 100 rn. and the towing ship is moving towards us at speed
of 10 knots. Red solid areas have signal exeess above 6 dB. Yellow. transpar-
ent areas have signal excess between -6 and 6dB. The resolurion is 64x64x8.

The main disadvantage for volume visualization is that it is difficult to create good conver-
tion tables for color and transparency (convertion tables which gives c1ear and reasonable
sharp images). But when we find good tables, volume visualization will compress a lot of
information into one image.
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2.4 Maximum speed

In most situations the speed of own vessel will influence the performance of the sonar, be-
cause noise from machinery and propulsion may reach the sensor. In addition flow noise
directly on the sensor might be of importance. For a sonar operator it is important to have
an idea of how the sonar performance is influenced by the speed. In figure 2.5 we have
chosen a specific direction and target depth and plotted the signal excess as a function of
range and own speed for a hull mounted sonar. Generally we have that the performance is
decreasing when the speed is increasing.

Figure 2.5 Signal excess as a function of range aTulown speed ( HMS, Odegrees bear-
ing, 40 m target depth).

In figure 2.6 we have tried to show the speed dependence for all bearings, ranges and tar-
get depths. We have simulated the sonar performance for three different speeds - 10, 15
and 20 knots. Then for each range, bearing and target depth we have found the maximal
allowed speed, provided that the signal excess is greater than O. The result is the solid ob-
ject shown in figure 2.6, where green means that we have reasonably good performance at
20 knots, in the yellow area the maximum speed is 15 knots, and in the red area 10 knots.
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Hull mounted, 7kHz, 0.0 degree tilt
@ 10 kts, 882, Marsteinen, Winter

Figure 2.6 Maximum allowed speed. when we require probabi/ity of detection greater
than 50%.

The method gives best results when the typical behaviour is that the signal excess is de-
creasing when the speed is increasing. This is not obvious for all sensors and target posi-
tions.

2.5 Optimal sensor parameter

Usually it is possible to change the behaviour of a sonar by changing different parameters
(e.g. sensor depth or tilt). In this section we will give some ideas on how to create tools
which can help sonar operators to choose optimal parameter values. We will use simula-
tions of a towed array. where the sensor depth has been set to 50. 100 and 140 m.
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Figure 2.7 shows an example where we plotted the signal excess as a function of range and
sensor depth for three different target depths (50, 90 and 130 m). In this case the optimal
choice of sensor depth seems to be about the same as the expected target depth.

50 m target depth

90 m target depth

130 m target depth

Figure 2.7 Signal excess as a funetion of range and sensor depthfor different target
depths (ATAS, winter, Norwegian Sea, SS2, bearing 90 degrees).

It is difficultto get a total overview of the situation using the plots in tigure 2.7. We want
to make a single plot where the dependence of bearing and all target depths are included.
In tigure 2.8 we have plotted the optimal sensor depth for each bearing, range and target
depth. A natural way to detine the optimal sensor depth is to tind the sensor depth which
gives the highest signal excess value for each point in space. We have moditied this deti-
nition because it could lead to many unnecessary adjustments of the sensor depth. Instead
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we define the current sensor depth as the optimal as long as signal excess is greater than O.
When the signal excess falls below Owe choose the sensor depth which gives the highest
signal excess greater than O.

In figure 2.8 the current sensor depth is 100 m, and the yellow area shows the correspond-
ing detection area. The red and green areas are not covered by the current sensor depth,
but will be covered if the sensor depth is set to 50 or 140 m respectively.

Figure 2.8 Optimal sensor depth for a towed array.
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3 GSMD USERS GUIDE

GSMD is a visualization program for display ing signal excess data generated by "Generic
Sonar Mode!" from NUWC. GSMD is specially designed to let the user browse through a
large number of experiments. and to visualize results which depend on both bearing. range
and larget depth.

3.1 Installation and startup

First change to the directory where GSMD should be instalIed. and unpack the archive file
using "tar xvf gsmd.tar". The archive contains IDL (lnteractive Data Language) source
code. data directories and shell scripts. The resource file "gsmdrc" in "gsmdJetc/setup"
should be edited so that all system variables paint to correct directories. Run the setup
script byentering "source gsmdJetc/setup/gsmdrc" (This line could also be included in the
users ".lcshrc" file). Note that "gsmdrc" is written for tcsh.

Now it should be possible to start !DL with the command "runidl" , and then callthe !DL
procedure "GSMD" to start the main program. Alternatively GSMD can be started direct-
ly from the shell by the command "rungsmd".

The archive also include scripts and data which can be used together with the sonar simu-
lat ion package GSM (Generic Sonar Mode!) 10 simulate sonar systems (the "gsmdJsim"
directory).

3.2 Organization of data files

A collection of sonar simulation resulls is included in "gsmd.tar". New data can be added.
bul the files has to be named and forrnatted in a special way. and the source code of GSMD
has to be changed.

Each sonar simulation is identified by a standard set of parameters.

Parameter Name Examples Comments

self noise leve I high.low noise from own ship

location MT. ND Marsteinen. Norskehavet

season W.S Winter. Summer

sea state 2.5

speed 10. 15.20 speed of own ship [knots]

sensor parameter l 50. 100. 140 I O. l. 2. 3 e.g. sensor depthItilt or signal
sensor parameter 2 processing

range 0.5. 1.0....• 50.0 Distance to target [km]

bearing O. 2, ...•180 relative bearing

targel depth 30. 70. 100. 150 depth [ml
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The first seven parameters is used to define the names of the datafiles, and each file con-
tains a three dimensional signal excess dataset in cylindrical coordinates (range, bearing,
target depth).

The format of a GSMD data file is described in the following tab le:

Type Number of elements Name Description

int I nrange Number of range values

int I ntheta Number of bearing values

int I ndepth Number of target depths

float nrange range List of range values

float ntheta theta List of bearing values

float ndepth depth List of target depth values

float nrange * ntheta * data 3D data array (SE. PD or other va-
ndepth lues)

The file should be stored in XDR format (hardware independent binary format). The C
program "xdrconv.c" in "gsmdltools" directory can be used to con vert ASCII data into
XDR format.

The document (3) shows how the sonar simulation and the formaning of data have been
done for a hull mounted sonar and a towed array.

When the user wants to add a new sensor to GSMD. a new class corresponding to the sen-
sor should be created. The new class should inherit the "sensor" class. Two member func-
tions. "GET _FILEN AME" and "INIT' must be implemented. "INIT' initializes the object
and "GET _FILEN AME" creates a filename from the first seven parameters above.

In addition the main procedure defined in "gsmd.pro" should be edited and the new sensor
object added to the list. See the source code "gsmd.pro". Any of the sensors ("XAD".
"XSP" et.c.) can be used as templatex for new sensor classes.

3.3 Parameter selection

The main window in GSMD in shown in figure 3.1. The user can change all parameters
using the pulldown bunons and sliders on the left. The plots on the right shows the corre-
spond ing sound speed profile and the signal excess as a polar contour plot.

From the top lef! the parameters are self noise level. ocean location. season and sea state.
Below there are bunons to choose the sonar and its parameters (sensor depth, tilt or signal
processing). There is also a button to change the speed of own ship.

When parameters are changed the plots are automatically updated. The polar contour plot
shows the signal excess as a function of range and bearing, given a specific target depth.
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The target depth may be adjusted using a slider. It is possible to specify a position (range
and bearing) using the left button in the polar plo!. This position will be used to create oth-
er plots, as we will see below.

On the menubar there is two pulldown menus. Use the "File" menu to quit the application.
The "Window" menu can be used to open additional plot windows.

p."OT

Eire Window

o degree tUt=

10 kts

Speed

30 m

Target Depth

Range:

Figure 3.1 Main window of the GSMD application.
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3.4 Contour plots

The "2D View" button opens an additional window for contour plots. Figure 3.2 shows an
example.

Figure 3.2 IVindowfor 2D contour plotting (ATAS. Marsteinen. IVinter, SS2, 10 kts speed.
50 m sensor depth. 35 km range. 90 degrees bearing. 90 m target depth).

The window may contain up to six different contour plots at the same time. The plots
shows signal excess data, and the colors are the same as in the main window. The lef! col-
urnn has "bearing" on the x-axis and the right colurnn always has "range" on the x-axis.
The first row shows signal excess as a function of bearing/range and target depth. the sec-
ond row signal excess as a function of bearing/range and speed, and the last row signal
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excess as function of bearing/range and a sensor parameter (usually tilt or sensor depth).
The type and number of plots may vary for different choices of sensor.

3.5 3D visualization

GSMD also supports 3D visualization of sonar prediction data. The submenu "3D view"
of the main window will open the window shown in figure 3.3. This resizeable window
will display a green wireframed box. The box can be rotated using the left mouse button in
the drawing area, the middle button will zoom the display and the right bUlton will trans-
late the box.

Severai objects can be displayed and manipulated in the 3D window:

• Cuts with contour plots can be drawn correctly positioned in the 3D space. This makes
it easy to see where the CUlSbelong geometrically. Cuts can be created horizontally and
radially, and also as a cylinder (bearing vs. target depth). The position of the cuts is
controlled by the cursors and sliders in the main window.

• Isosurfaces can be generated for different choices of signal excess leveis, and visual-
ized as white surfaces. A sector of the surface can be removed to expose internat de-
tails.

• Volurne visualization can be used to display all details of the dataset.

Figure 3.3 shows an example of an isosurface where one half is removed to reveal the so-
nar perforrnance for target depths in the forward and backward directions.

Options

- Plot Data: Three different types of data can be displayed - signal excess, maximum
speed and optimal sensor parameter. The interpretation of the last two options is given
in the previous chapter.

- Render Detail: The 'fast' option will hide most of the graphic objects to allow faster
image update. Use 'best' to see the final result.

Isosurface: The isosurface can be added or removed, and the signal excess leve l ad-
justed.

- Remove Sector: Gives possibility to remove a sector from the data, and the size of the
sector can be adjusted.

- Volume Rendering: Is used to turn volume rendering on or off.

The window will remember its state when it is closed and then reopened.
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Figure 3.3 3Dvisualization of sonar predietion data.
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4 CONCLUSION

We have shown some examples of how sonar prediction data can be visualized. One of the
goals has been to give some ideas on how to creale support tools for sonar operators. \Ve
have seen the importance of three dimensional visualization when the sonar perfarmanee
varies for different bearings.

When the sonar performance is computed in Genenc Sonar Model, we have to keep all pa-
rameters independent of the range (i.e. constant depth and sound speed profile for the
whole area). The only parameters which varies for different bearings are the noise from
the ship, and possibly the beampattem for the antenna. In reallife environmental variables
will also vary. A more accurate model would probably give much more variation for dif-
ferent bearings (especially in coastal areas), and 3D visualization would be even more im-
portant.

The application GSMD can be used to visualize sonar prediction data in real time, but the
computation of the signal excess has to be be done in advance. A challenge for the fUlure
is to be able to compute the sonar prediction data in real time.

Most of the visualization methods we have used can be combined with visualization of so-
nar echo and geographical data (like boltom depth, type et.c.). Hopefully same of the
ideas in this report can be usefull in the design of Man-Machine Interfaces for new sonar
systems.
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APPENDIX

A IMPLEMENTATION OF GSMD

A.l Interactive Data Language (IDL)

GSMD is written entirely in !DL from Research Systems Inc. Version 5 of IDL provides
tools for developing object oriented applications, and we have chosen to use objects for the
implementation of GSMD. For the readers who are not familiar with object oriented de-
sign we will describe some commen object oriented concepts:

CIasses and objects

Objects are created as instances of a dass, which is defined as an IDL structure and a
collection of procedures and functions. The procedures and functions are often refered to
as methods. The only way to access the data in an object is through its methods.

Inheritance

Inheritance lets the programmer use an existing dass as a base for a new dass. The new
dass will contain all data and methods from the base dass, and the programmer can add
new functionality through additinal data and methods.

Some typical object oriented concepts like virtial functions, does not have any meaning in
IDL version 5. and the polymorphism works differently from for example C++. Another
drawback of object oriented design in !DL is that structures can not be redefined without
restarting !DL. On the other hand, object oriented design is a great help for creating struc-
tured and readable code.

Further information about object oriented programming in !DL can be found in (2).

A.2 Class structures in GSMD

Figure A. I shows a part of the dass hierarchy in GSMD. Black arrows corresponds to
inheritance and dotted lines tells us that a dass contain one or more references to another
dass. In other words. dasses XAD. XSP et.c. are inherited from the general "Sensor"
dass. "GSMServer" is the dass which organizes the sensors and all relevant parameters.
Therefore "GSMServer" contains references to "Sensor" objects. The "Scalarfield" dass
is a storage dass for 3D signal excess data. Each "Sensor" contains one or more "Scalar-
field" objects.
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I GSMServe,jO - - - - - - - Sca/arFie/d

FiglIre A.l Overview of some cIasses ill GMSD

The user interface of GSMD is consisting of three cIasses, one for each window. In addi-
tion some extensions to "!DL object graphics" has been implemented. for example a track-
ball and filled contour plots.
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B SOURCE CO DE SUMMARY

The listing below contains class descriptions and lists of all methods of the classes in
GSMD. The implemention of the proeedures and functions is not included. When the
name of a method is succeded by paranthesis, the method is a function. Otherwise it is a
procedure. Parameters and keywords can be destinguished by an equal sign at the end of
all keywords.

B.I GSMServer

F'ILE:
OBJECT: GSMSERVER

PURPOSE:
The objti'ct is a part r)! an into?1"fd':oO' to visualtz •••data from

-Generic Sonar Madel". GSMS""rv~r can hold s~vera.l "s~ns..,r.-ohjects,
and provides subroutines for ~xtraction of signal excess data. A
list of s",nsor object ref •••ren.:es should be supplied for in

The SE(signal excess) data dep~nds on severai parameters, which can be
accessed through GET_PROPERTY/SET_PRO~ERTY. Each parameter is an
index in the range {O, maxI. where max is defined individual ly for
each .sensor" object and para.meter.

Environmental parameters:
OCEAN. SEASON, SEASTATE, SHIP

Sensor parameters:
SENSOR_PARI, SENSOR_PAR2

SPEED
G~ometrlc parametE'rs;
BEARING, RANGE, TARGET_[IEF'TH

1'W'~1pdr."lm.,.t.,.rs d€'S(~I"lblng th~ :3.,.nS<)l"

stdt"" f.tO-x. s.,.nsor d~pth (,r tilt.

Sp..;...;.d (lf (>wn ship.

$p..;.('ifi~s a tal"gE't 1)c:,slti<:,n ,.,f

sp>:!cia l int~r~st.

KEYWOROS

The sensor objects should providE' storagE' for SE data, and th~
following methods (with speclfi~d keywordsl:
READ_DATA GSMSERVER calls this procedure when the value of

OCEAN, SEASON, SEASTATE or SHIP has been changed.
The intentlon Is to give the sensor object a
chanee to read lor computel new data.
OCEAN, SEASON, SEASTATE, SHIP

KEYWOROS
GET_PROPERTY

Returns a poInter to a SCALARFIELO object,
containlng SE data as a function of BEARING, RANGE
and TARGET_DEPTH lcylindrical coordinatesl.
SPEED, SENSOR_PARI, SENSOR_PAR2
Should prov ide lists of 5triogs or scalars,
descrlbing the legal ranges for all the 10
paramet~rs above.
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KEYWOROS

•

SENSOr._f;'.P.:_LI:37. :";~\JSO~:_F-;.....=:2_LI 37. 3;"£2('_:'': 3;' .

B2';"':::.IHr:>_:.:.~7, F...:..r~G£_L!ST, T':'Pl:ET_DE?T;';_L I ST

SEE ALSO:
SENSOR, $CALARFIELD

END

MODIFICATION HISTORY:
Written by Erik Hamran Nilsen, 13 Jan 1998

DBJECT DEfINITION:
struct = ( GSMs.;.rver, S

speed: O, "

bearing: O, "

range: O, .'
targ,:.t_d",pth: O, S

nsensor: O, S

sensor..J)al"1 : O, S

sE'nsor-J)Ar2: O, S

ship: O, S

seastate: O. S

ocean: O, S

sedson : O. S

sensor: PTH_NEWll. ,•
main_dir: S

Ir.dir:~s d•••SCTihing th'" '~L:n''''nt:

seat,;. ,',i th~ s':.>ncu"syst.;.m

Pointer to a list of sensor objects
Locatlon of data

MEMBER PROCEOURES/FUNCTIONS:
HEAD_DATA Is called wh8never new values for

SENSOR, OCEAN, SEASON, SEASTATE or SHIP afe defined

GET_S5P

depth
spe.w

r

theta
data

GET_BS

bearing
speed

data

range
speed
data

Flnd the current Sound Speed Profile

G""t twa dimOO'nsl(lOal IT\dtrix contdlnlng :.~E as a

functlon (lf rang •••and b",aring.

Get SE as a function of bearing and own speed.

Get SE as a function of range and own speed
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GET_BD

b@aring

depth
data

GET_,W

range

depth
data

bearing

sensor_list.

data

range

sensor_list

datd

bedring

s",nsor_list
data

rdnge

sensor_list
data

GET_TD

sensor_depth
ta rget._depth

data

GET_SENSOR( )

SENSOR=

GET_BEST_SE( }

SPEED=

LIMIT=

26

Get SE as a funccion of bearing and t.arget.depth

Get 8E as a funct:on of bearing and the tirst sensor
paramo::t-:-r

Get SE as a function of range and the first sensor

G~( SE as et fl:n~ti(,n <:".f bo':'""ring and t.h.;> s.,.~Qnd s~ns.?r

pal'dm~t~r

G••.t SE as a funet ion of range and th€' so:-conds~ns(,r

pil1"",m.,.t •.•r

Get a pointer to a sensor object

Returns a pointer to the current range/bearing/depth data

Retut-ns d scalarfi.,.ld obj •••ct, wh-=-r,:. 0':'<'I.d1 p':lint c(.ntdin;3

the index of the optimal va lue of sensor
parameter (in Qther words the value of so?nsor pat" l
which gives the highest PD).

default=O.O
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GET_MAXIMUM_SPEEDII Returns d scal~r~ield object. where each point
contains th~ index of the maximum allow~d speed,
when .••.~ req'..liro;. chat SE ;. LIMIT.

LIMIT: default=0.0

SET_PROPERT'f
DIRECTORY=
NSENSOR=

3HIP:
OCEA.."'J=

SEASON=
SEASTATE=
SPEED:
SENSOR_PAAl:
SENSOR_PAR2:
RmGE=

BEMING:
TARGET_DEPTH=

GET_PROPERTY

SENSOR_NAMES=
5HIP=
OCEAN=
SEASON:
SEASTATE=
SPEED:
SENSOR_PARI:
SENSOR_PAR2=
BEARING:
RANGE:

TARCET_[JEP1'H:
NSENSOH=

CLEANUP

lNIT( l

SENSOR LIST=

DIRECTORY=

G€'t s€'nsor prop ••.•rti>o,s

Initiallzation of the GSHserV€f object. The S~~SOR_LIST
keyword must b~ supplied.
List of sensor object references
Main data directory
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B.2 Sensor

FILE: sensor__define.pro
OBJEC'i': SENSOR

PUR-POSE:
SENSOR is a superc!ass for lmpl~mentaticr. of sensor objec~s.
This vers ion assumes chat SE data is generat~d by GSM, and the
result depends on the envlronmental var fables SHIP, OCEAN, SEASON.
SEASTATE, plus SPEED and tWO addi~ional parameters SENSOR_PAR l and
SENSOR_PAR2. The object hQlds data for all valu€'s of
SPEED, SENSOR_PAR l, SEN50R_PAR2 sir.'lUltan(.usly in m.;.mory,
and ne .•••data Is r~lOi'l.ded .•••hen other pdramet~l"S <'It"'" ,~h<'lng.;.d.

The SE fl •••ld ls stor+?d in ,:yl1ndrh.~al ,:",)'ndin"tt:':3

(bearing, range. tdr~-1,<,t_d.,.pth).

SEE ALSO:

GSMSERVER. S(,ALARF'IELn. XAn, :-:~::;F'.j{V~~. :W~::

MODIFICAT!ON HI3TORY:
WrittE'n by Erik Hamran Nilsen, 23 F~b 19Cj8

OBJECT DEFINITION:
st.ruct = I sensor. S

name: .. S
ship_names: PTR_NEW() , S
ocean_names: PTR_NEW() , S
season_names: f'TR_NEW ( I , S
seastate_nam"",s: PTR_NEWI' , $

speed_list: PTR_NEWI I, $

sensor-parl_list: PTR_NEWI I, $

sensor-par2_1ist: PTR_NEWI I, $

parl_title: S

par2_titl"O': S

target_d~pth_list: VrR_NEW I ) • $

l-anqe_list: F'TR_NEW I ) • S

bearint;;Llist: F'TFCNEW [l. $

file_type: DB, S

f ile_sym: DB, S

data: MR_NEW I ). $

data_dir: .. S

HEMBER PROCEDURES/FUNCTIONS:
REMOVE_DATA removes all loaded data. if necessary

READ_DATA
OCEAN=
SEASON=
SEASTATE=
SHIP=

reads data



GET_SEII

SPEED:
SENSOR_PA..t),.l=

SENSOE pA..H.2=

NAME! l

CLEANUP

INITII

NAME=

DATA_DIR;
SHIP_NA..MES=

OCEAN_N,tJ>lES=

SEASON_NAMES=

SEASTATE_NA..MES=
SPEED_LIST:

SENSOR_PARI_LIST:
SENSOR_F'AR2_LI ST=

F'ARI_TITLE=
PAR2_TI':'LE:
TARGET_DEPTH_LIST=

RANGE_LIST:

BEARING_LIST=
FILE_TYPE:
FILE_SYM=

GET_PROPERTY
SHIP_NAMES:

OCEAN_NAMES:

SEASON_NAMES:
SEASTATE_NAMES:
SPEED_LIST:
TARGET_OEPTH LIST=

SENSOR_PARI LIST=
SENSOR_PAR2 LIST=
PARI_TITLE:
PAR2_TITLE:
RANGE_LIST:
BEARING_LIST=

29

l"o:-t\lrns SE data (s('alarf~~ld (,bj ••.ctl

Sensor narr.e
Location of data fil~s

[J •• s,:ription ':Ji p.'1t l ctnd

pct1'2 .•••. g. "tilc", "s-:-nS01' .:l"p~h"

OBl ASet! flI,:., lB: X[JR binal'Y ~il.,.

Data is symm~tric about th~td=O
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B.3 Scalarfield

FILE:
OBJECT: SCALARFIE~D

?URPOSE:

The elass provid .•.s s(.(;l-ag,.:. ()f s<:.'Ild~.s gi ....""';-.or. do r.:.gular gr:j in ',-

spac~.

MODIFICATION HISTORY:
Written by Erik Ha.:nran Nils~r.. 23 r ••.b 1998

OBJECT OEFINITICN:

struct : ( scalarfield. Z
x, PTR_NEWI) , S

Y' PTR_NEWII. Z
z: M'R_NEW! l. O
v, PTR_NEW( l, S

polar: O, O
irr""gular: O O

MEHBER PROCEDURES/FUNCTIONS:

read_gsm
filenames

f ilenamo:-

SYMMETRIC=

clear

GET_ZSLICE
ZPOS=

DATA:
x:
y:

zPOS=
XPOS=
YPOS=

GET_PROPERTY
XAXIS=
YAXIS=
ZAXIS=

DATA=

R""moves data from object

Ro;oarlASCII data g•••net"ated by -G••.neric Sonar l"odel~

R"'ad XOR binary filo:-. form.:tt sp.;-('iti",d In

ind",p",nd"'Tlt Pl",:,,:-o?dur..;., f":-d(l_xdr

Extl-a.:t a slice perpendiculcll" to the z axis.

OUT: sl1ce

Extraet a part of the fleId. rt all three keywords
are defined a sea lar is returned, if two keywords ar~
defined a vector is returned.
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CLEANUP

mIT( )

x:
y:
Z~
DATA=

POLAR=

IRREGULAR=

B.4 Towed array

FILE: xad__d~fin~.pro
OBJECT: XAD

x dX:'S

'/axis
: a:ds

:Wan-ay

IS: p'Jlar xy, 08: regular

PURPOSE:
XAD is a speciallzed SENSOR obj""ct.,and provides tormat and
filenames for the SE data Cf.=.odc.",d by -Gener le Sonar Madel".

The sensor used is a 2 kHz ATAS.

MODIFICATION HISTORY:
Written by Erik Hamran Nilsen. 23 Feb 1998

OBJECT DEFINITION:
struct = { XAD, $

INHERITS s~nsol ~

MEMBER PROCEDURES{FUNCTIONS:
GET_FILENAME() Returns filenam"" lA SE ddtd flI.,.

TARGET_OEPTH=
SENSOR_PARI:
SENSOR_PAR2=
SHIP=
SPEED=

OCEAN=
SEASON=
SEASTATE=

INIT()

DATA_DIR:
FILE_TYPE:
BEARING_LIST=

TARGET_DEPTH_LIST=

Path to data directory
O for ASCII, l for XOR.
default is 0,1 ..3S9
default is 0.1



0.5. 1.0 •...• 50.0
0,20, .... HO

20, 40, ...• 160

•
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B.5 Hull mounted sonar

FILE: xsp __defin~.~ro
OBJECT: xsp

PURPOSE:
XSP is a 7 kHz Hull :nount~d sonar. This (lbj.;oc: pt"o'Jido:s format
and filenames for SE dn:a -=r.;.a,t.o:-,; hy "'G~n.;,oric Sonar ~Jlodel •.

Name of data files:

..h",rethe brackets should bo:- substitut.,.d .•.••lth '?'dch .;.!-=mo?r.t in ch.". arrays:
(naise) 'Q'

(speed) '01', '02', 'O::" ld,-~tu<\lly lO, IS and 20 i<t;;l

[ti1tl '0,0', 'j.~,'. '7,!1', 'lo.r,', 'l~.O'

foc~anl 'MT'. 'ND'

ls~asonl 'W'. '3'

[seastatel '2', 'S'
tA total of 240 fil~~. \

Each tile should b~ oil bin~HY data fil ••. of tho:- format sp+;>("ifi~d in

ø read_xdr. , ""'leh
range
bearing

target_depth

MODIFICATION HISTORY:
Written by Erik Hamran Nlls~n. 23 F~b lQqe

OBJECT DEFINITION:
struct = { XSP, S

INHERITS SE.'nS(lr $

MEMBER PROCEDURES/FUNCTIONS:
GET_FILENAME() R<?turns til.,.IMm.;. of ~~E dat.d fil.,.

TARGET_DEPTH:
SENSOR_PAR1:
SENSOR_PAR2 =
SHIP=
SPEED=
OCEAN:
SEASON=

SEASTATE=
EXTRA=

INITI J

DATA_DIR:
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B.6 Variable depth sonar

FILE:
OBJE:CT: xsv

PURPOSE:
XSV is a sp~ciali;:~d ~::EN.:"':CR (,h~..,.,~:. ~:;.::'i"l~'':'••j:.;- 'l..;-J:.:::h :31>1.~~.•

ar.d providt:-s fOfr.'ldt dnd fi i..-r-.dlr",:: :r>: th.;,- 3£ (Lit.A ::T ••..:'.,:.;>.:1

by .G~n~ricSonar ~od~l•.

MOOIFICATION HISTORY:
Written by Erik Hamran Nils~n. 23 F~b 19GB

OBJECT DErINITION:
struct = { XSV, S

INHERITS sensor ~

MEMBER PROCEDURES/FUNCTI0NS:
GET_FILENhMEI)

TARGET_DEP1"I1=

SENSOR_PARI:
SENSOR_PAR2:
SHIP=

SPEED:
OCEAN.
5EASON=

SEASTATE=

INITI J

DATA_DIR:
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B.7 Dipping sonar

FILE: xds __ d€fine.pro
OBJECT: XOS

PURPOSE:
XOS is a speciali:ed SS'ISOR obj+O'<:1:, Di;::op::1g Sr:':1=.L

and provides format and :i.l .•.narn.;.s f':>f tho? 3E: ,i~ta .:r""<'l:'""',:i

by "Gener:..c SO:iar fol,:u:i.,.l".

MODIFICATION HISTCRY:
iJritt.~n by Erik Hamran r1i~3 •••n, 23 F.;.J:. 2.Ct'1A

OBJECT DEFINITICN:
struct = ( XOS, S

INHERIT3 senSvf ;

MEMBER PROCEDURES/FUNCTIONS:
GET_FILENAMEI l

TARGET_DEPTH=

SENSOR_PAAl:
SENSOR_PAR2=

SHIP~
SPEEO:
OCEAN=

SEASON=

SEASTATE:

INIT( )

DATA_DIR.:
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B.S Main procedure GSMD

FILE: gsmd.pro

•

PROCEDURESjFUNCTIONS:
control_eve-nt

sEvent

control_cleanup
W70pBase

gsmd

DATA_DIR:
BLOCK=

lol':lli.;,.l ~ :-.,.slll:::s. I f tr.-:- r.oo'Y''''<:'1",j BLOCr::is S.:-C -:-'=IU_'l.l

to L th.;- prc,,;~dut..;. .•••.il1 nr:,t l-••.':llrn until th", us•••:'

has pr ••.ss.;-d tho:- quit butcon. It BLoer: is ,:o'lUE!! t(l

O, tho:- pr(,<:,~dur"," .•••.111 r.,.turn 50-)n <'1::;::",1':h.,..

us","r int ••.r~d.C"'" hiiS b,o.••.n 3"":: up.

Th"" j.:.,.j.~••"',r.-j [JATA_[JIH 1:.> "pti"n"!1 .. 1nd it it i:~ lp.'!

sp,,=,,:ifi.::-d, GSr'.D '",'ill U:3••. th'" .,.nvlr'.,nm.,.nr.:'Il "\1Iidi..l-

:::G~-:tI,[.;_[JA7A inst.;.ad.
Lo<:'ation of data fU,,:,s

l: block
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B.9 Main window

FI:"E:
OBJECT: ?ARM~nIN

?t'RPOSE:
Main '.dndow of tho::- GSMDdt=pllc.'\::cn. L••.:s ~ho? us•••:" I;ho<)s", all

simulated param ••.tel"s int •••rnct".iv .•.ly. 7ho:- '•• ind.:,"" contd,:.ns d ;:,1,,::: ":':

the Sound Spe••.d Profllo? dnd Cl pold:' plr)t (It S::: as <'\ funct.:.cn of
range anti be-aring. Using th,:, l •••ft mous••.but~on in t.h-:- pol.ar p10t.

the user can speclfy a bearing and rang .•.of special interest.

MODIFICATION HISTORY:
Written by Erik Hamran Nils ••.n, 23 F~b 1~9B

OBJECT DEFINITION:

struct = PAAAMWIN, :;;

wSensorList: OL. =
.•...Ship: OL. ;

wOcean: OL. :;;

W~:;f,-d:;..,n: OL, :::

wS>?aStato?: OL, :::
wSo:.-ns.)fpa rI: OL, Z

w$ensorPar2: OL, o
wProcesslng: OL, Z

wSp€ed: OL, S
wSpeedLab: OL. S

wDraw: OL, S

saveimage: PTR_NEW(), S
wSeal ••.: OL, .$

wSSP: OL, .$

wTarget: OL, S
wTargetLab: OL, S
StartColor: O, S
NColors: O, S
NLevels: O, S
v_range: 10.0, O, Ol, S
r_range: 0.0, $

btndown: Ob, $
bearing: 0.0, $:

range: 0.0, S

bearin9_1nd8x: O, S
range_ind8x: O, ::
win3d: OBJ_NEW(), $
plot: OBJ_NEW (), ::
SMserver: OBJ_NEWll =

MEHBER PROCEDURES/FUNCTIONS:
PROCESS_MENU Handles events created by the menubdr and its submenus.

event
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Hand!.o?s motl.::r. an,j bur-ton ~ver.ts from the polar

SE plo:.

~vent

Pr')(".,.ss i)utt(m pro:.-ssand slid",[ .,.v~::.:s.

event

CLEANUP

DRAW_TARGETPOS
XPOS:

YPOS:

ERASE:

DRAW_SCALE

GET_INFOTEXTI I

UPOATE

GE'l'_PROPER'I'Y
C_LEVELS:

c_eOLORS:
V_RANGE:
MNCRANGE:

INIT( I

SMs~rV~l-

TITLE:
TLB:
MANACE:
GROUP_LEADER:

Draws a colof seal ••.•with SE [dBI and PD (probability of

deteetionl dxes.

Draw th,:. '~llrr••.nt Sound Sp~.;.d Prc,ft lo:-

Pind an arr<'lY of strings, des(,Tihing th.,.. <:'urro?ntstato:-.

UpdatE' butcons and siiders for the current sensor.

ContoUl- le-veIs
Contour ,~ol,)rs
Contoul- ran..,~
Ha;.; .-listanc.,.

Pointo:-l. ti) GSM~::ERVER ohject

window titl .••

NON-MEMBER PROCEOURES/FUNCTIONS:
paramwin_Menu_event

event

paramwln_draw_event
event

paramwin_event
event

paramwln_cleanup
tlb
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B.lO 2D graphics window

-----------------------------------------------------------------------------
FILE:
OBJECT: SMWINDOW

PUR POSE:
SHWINDOW is a resizabl~ graphie winåow, whlch uses 20 graphie to
display da':a given by -.:her;SlolSERVER object. SE data is plocted as
functions of bearing, rang••.• targe: depth. o.•..n speed. and c:Iif~ero:.-nt
s~nsor paraM~ters.

MODIFICATION E:STORY:

OBJECT DEFIN!TION:

s:ruct = SMWINDOW. :::

Zmin: 0.0, ::;

Zmax: 0.0, :::

NL",vo:.-ls: O, Z
MdY.Rd~g"': o.a, :
Ran';)<:-: 0.0, :;

8earing:0.0. :::

StartColor: O, :::
Nea1ors: lOa, :::

labeli : OL, S

labe12: OL, $

graphi : OL, S
graph2 : OL, S

dra ••••Bplot: OB, S
drawRplot: OB, o
clb: OL, o
vislblt?: DB.:
wOraw: OL, $

w lndo ••••: OL, :::

1TId1nwin: OBJ_NEWI l. :::

SMserver: OBJ-NEW() ~

MEMBER PROCEOURES/FUNCTIONS:
PROCESS_EVENT Proeess menu events.
event

SHOW
flag

bearlng
data

OB: hide window, lB: show wlndow

Shift bearing axis 180 degrees, to make O degrees
the center of the p1ots.
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ORAW

RDCont:

RBCont:

BDCont:

Frontpanel:

INIT{ l

S"~sli!rv~r
1M inwin

XSIZE=

YSIZE::

TITLE=

STARTCOLOR=
NCOLORS=
HAP:

GROUP_LEADER=

NON-MEHBER PROCEDURES/FUN(,TI0NS:

SMWindow_Cleanup This is :r ..•. cllO'dn up routine ':al:.".d '.,:h~n :h .•. TLE di~s.

tlb

SMWindow_Ex-pose_Events nandl"" winc\('w .,.X}:'OS ••. ",v,,",nts h ••.ro;-.

eve-nt

••.v<?nt

H.ll 3D graphics winduw

fILE: win3d__define.pro
OBJEC1': WIN30

PURPOSE:
WIN)O defines Cl reslzabl ••.IOL obj~ct graphics wlndow, and rnethods

to vlsuallze 3D signal exc••.ss d<'lta in cylindricid ("o<)rdinato:-s.

The class provides les own pulldown m••..nus to let th.,. liser <:h(IOS.;.

different parameters.

The fo11ow1ng types of 3D objects .Ho:- us••.d:
Prame: A box surroundlng the volume. At the mom~nt fix.,.d ((I

(-50, SOl km in both x "nd y dir~r:ti(ln. Th••. d ••.pch

int.,.rva} is ~~••.t to [O.300J m.

Isosurface: Surface defin~d by S(x,y,zl=const, where S is th~
scalarfio:-ld.
Contour plot of l-ang.,.vs. beat'ing. l$11c o:- pOO'rpendiculdr
to the z axis.)
Contour plot of range vs. depth.
Contour plot of bearing vs. depth.
Colorbdr and text strlngs can be showed floating on
tap of the other objects
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SEE ALSO: CONT, SCALARFIELD

OBJECT DErINITION:

•

st.ruce = WIN3D, •
ple,t: 03,

decail : DB, ~
SMserver: OBJ_NEW( l, S

oScene: OBJ_NDI( l, ;

orrone: OBJ_NE'.-ll l , ;

OCScale: CEJ_NEh' i l, ;
o(,SAxis: :JBJ_:-:E'H! l , •
oCSTitiB: OBJ_NEWIJ,.
infoStrir.gs: r'TR_}lE'd(),$;
oInfoT~xc: OBJ_NEWf), Z

iegendStr: PTR_N~w(l. Z
legendTicl~: ", Z

Ij: 3E, 1: x~:-: sp~",':l, 2: Ort S"':'llS.!:'d~'.
'JE=:n:r.imal .jo:-:ail. lE:::'Jil:I,?':.,ai:
GSMserver object (NO:' d",St:":J":'ej;.

/:ontains (.Fre-.nt, 0'3-:'-(' d:ld ::.~.:;:-::s,)ur,:~s
:CLQrMod •••l for th.,. c'ol')t'bdt- .'l.n:1 ~nio:'.

('olorbal-

('.)lorbar titl-:-
Figur ••.t ••.x: strings
IDLgrText -:.hj ,,",:~ :0 display st ring5

oGeo: OBJ_NEWll,
oIsoSurf: OBJ_NEWI l•
oToP: OBJ_NEW() .
oBot-tom: OBJ_NEWI I.
oInner: OBJ_NEWl i,

isoStylE.': OR,

threshold: 1). O,

cuts: OR,

volume: OR,

frarne: OR,

oR8Cont: OBJ _NEWlI,
eVolume: OBJ _NEW ll,
seetorStart: O, S

sectorStop: O, S

seetorSiz€': O. O,

$ IDLgrModel for the SE data
S Isosurface object
s
s

::: BIT O: vbibility on/"fi

Z Isos:Jrt<'lC'':> tl):"""3hoid

:; i fl: Dr<'l"'" <:'Ul:3

:
:; Cont.our plot - rang ••.vs. t":'ririnq

$ Polylin~ thdt ~mphasiz~s pos of ROlCont
S
S Contour piot - bearing vs. target depth
$ Signal Excess scalarfieldlnot destroyedl
S \
S ) target positien
S I
$ List of contour colors
S
$ Tap .•••.idget
$ =0 it wind.)w is clasE.'d, l otherwise

S

eRDICont: ORJ_NEWI! ,

oRD2Cont: OBJ_NEWf l,

oRDlFI"ame: 08J_NEWII.

oR02Frame: OBJ_NEWI! ,

o8DCont: OBJJJEWII,

se_data: OBJ_NEWI! ,

targ-et_depth: O,

range: O,

bearing: O,

c_cols: PTR_NEW! I,

v_range: 10.0, 0.0 I,

tlb: OL,

visible: DB,

vie .•••.: OBJ_NEWI J,
vrect: FLTARR (4l,

sectorStyle: DB, $
:; Contour plot - range vs. tilrget d""pth

oTrackball: OBJ_NEW{ l,$
printer: OBJ-NEW(), :;
.•••.indo.•••.: OBJ_NEW():;
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MEHBER PROCEDURES/FUNCTIONS:
CLEANUP

€,v<:,nc

EVENT

eve-nt

SHOW
!lag

SET_TRJJIlSrORM
TYPE=

n

COL_TAB:

N_COLORS=
TRANS:::

CUT_DATA

DATA=

XAXIS:::
YAXIS=
ZAXIS=
SECTOR_BEARING=

BU ILO_CUTS
DATAl:::

DATA2=

XAXIS=
YAXIS:::
ZAXIS=

BUILD_ISOSURF

DATA:
XAXIS=
YAXIS:
ZAXIS=

nandl~s ~v~nts c~~at~d by the menubar a~d its sU0~enus_

R.;-siz"?~v~nt

Cr~dt~s th~ t~xtur~ (IDLgrlmag~ obj~cc) used for the
contour plots. It COL_TABis a scalar. d ID to=:.xturoOo is

created. rt COL_TAB 1s a 2 el~ment vector. ~ 20 t~xture
is r ••.tm"n'?d.

optiondl
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3UILD_INFOTEXT

SET_PRO?EFl.TY

C_COLORS=
RANGE=

S'T'RINGS=

INIT( J

sms(,>rver
GROU?_LEADER=
XSIZE=

YSIZE=

TITLE=

C_COLORS=
r-{AP=

[~.n] dr~dY iRGEAi
signal Exc~ss {min, max)
Array of strinqs to display

Initializa~ion o~ WIN3D object.
All plott~d data ~s taken from ehe GSMS-=rvet" object.
CSMs~rv~rr~f~r~nc~

[4,nl "lrr<'1Y tRitEA). us.-..i fe,l' '~"Int(lllr pl.)t:3

o: Hlcl~ w1:1,'1<.,••••.• !: ~~h.)w '••'ind.:.w

NON-MEHBER PROCE[~RES/FUNCTIONS:

•

Wln3D_ClAanup
tlb

Win3D_Expose_Ev~nts
event

win3d_menu_event
event

Wln3D_Event
event

Thi:3 is t.h•... ,~l.;."'"n up 1(,I.ltin,;. ,',~ll.;od '.h,:.11 th'" TLB di •.•:~.
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B.12 Trackball

FILE: xtrackba ll_d",t ~r:''''.N'('

OBJECT: XTRACKBALL

?URPOSE:
This objo?c~ tl"a:1s1d':.,:,$ ...•..idg .••t ••.•/~nts f"r dr,:t'.•......•.:.':1g.;.t3 ::;:)

transformations :h",,:: ""M'.lldt~ .:l •.•it"t;lJ<'l: :r"i.~;:i)•.•.:l I f.',:- ~:' ••:~:=::'I:-:"'~:'.;;

obj€'c':. graphics ir'. c:'1r-=-.;. di::l,,:nsil)nsl.

CATEGORY:
Obj~ct Graphies.

CALLING SEQUENCE:
To inltially cr~dt .•.:

oTrackball = OBJ_N~n('~rdckball'. C~nt.••r. Radiusl

To updat ••. the t.l"dckball stat"", based o:m a \.,oidgE:t "",v~nt:

oTrackball-".UpdatEo. sEv .••nt

To re-initialize th€' trackball state:
OT1"dckbal1- ..R",s •••t, C",nt<" l" , Radius

To d~stroy:
OBJ_DESTROY. (,Trd('"kbrlll

INPUTS:

XTRACKBALL: :INIT:
Cent.;r:

•

cent~l' (measufed in d••.vice tJnies) of the trackball.

Radius: Th"" r€"qu~stt:'d radius lm~asurl?d in d~vic€' units) ot the

trackball.

XTRACKBALL: :UPDATE:
sEvent: The widget event stru~tur~. The ~v~nt type indicates

how the trar:kball state should be updated,

XTRACKBALL::RESET:
Center: A two-dimensil"Æal vector. lx,yl, representing the requested

center lmeasured in device unitsl of the trackball.

Radius: The requested radius (measured in device unitsl of the

trackball.

KEYWORD PARAMETERS:

XTRACKBALL: :INIT:
AXIS: Set this keY'Jord to indie-ate rhe axis dl:,."\It whi,~h

rotations dl'€" to '=* ('onstrain,:.d i f t.h.,. CON~~TRAIN

keywc,t'd is s,:.t u, d n(,nz ••.r valu€'. v,did valu.;.s

include:

O X-Axis

l ;. Y-Axis



!-lOUSE:

MOUSE:

•
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2 = Z-Axis Id""fault l

CONSTRAIN: Sec ~his k":'¥W0rd te d ~onz~ro valu~ tO indlcate that
the :rackball transfo[mdcions arp.:0 b~ const~ain~d
about 3 given axis las specif:ed by t~e AXIS
k"?y.•••c:-dj. :'r."="d""fa'.llr. is z~ro (ne. -::v;,.s:~ai,.ts).

3H chis ~",,}~•..•or,j ':0 3 bitmask tt) indicato:- '..•.hi-:-h

lease signi~icant bit rer-resentsth~ l~~tmost
button, tr.-:- no:.-xt hlgh-:-sr. !)it :-"'1)1<;>5-:-:".':.5th.,. middlo:-
button. and th .•.:1o:-xt high ••.sc bit lo:-pr,,:,s""nts :.h~
right butten. Th.,. -:l",~ault is lb, f,n tt:-:- left

mouso? buttor •.

XTRACKBALL: :UPDATE:
TRANSFOF,:-l: ~~,;.t:.his ;';'''':r,o:''1 ~.~ ,~ r.,'!.:!l""',1 \.':!.l":2.hl"" ~h.~:- ::r ..

r .•.tlH"D ..••••ill ,.,'::t ..,jr. -l fl'"Hin';1 r,",~nr '::-:4 'Ilt1

it a ':.ransf'):-nar.;,-,ns matrix is .~nl(~.!.llilt"'.:l.'l.~
Cl; t"o;.sult of :h.;- .•••':.dg.,.r .,.v",nt.

XTRACKBALL: :RESET;
AXtS: Ser this ko;oyword [0 inr.!ic<.'\t<:' [h", dxis ahout '..•.hich

rotations dl""" tt) bO:' ,:onstrain""d it the CONSTRAIN
keyword is s':!t t0 d nonz""r valuo::. Valid values
includ.;.:

O = x-Axis
l Y-Axis

2 Z-Axis (d~faultl

CONSTRAIN: S",t this k':'lfv.Iord to a n(,nZ~l'O vdlu ••. to indicdt,:. that

th€' tr.'l('kbdJl tr,msf'")rm ..Hions aro? t.o b••. const.rain,:.d

about d giv",n dxis ~dS :31-,.,.dfi.,.,J by th,:. A.XIS

k€'yword). Th •.• d""ftil:lt is z""r'.' In,', ,~':'nst.r,'1int:5l_

$,:.t. this k",yw"'rd r.", il hitm.-'ls~: to indi'~dt,:.whl,:h
Ok..us,:, hut t('n t,., hon":.1' t')r tl.d('kb.:\ 11 ,:.vo;>nts. Th""

least significa.nt bit. r.,.pro:-s<?nts th,.:. leftm,)st

button, th,.:.next high",,:Jt ble r,.:.pr<?s'?nts th •••middl.:.
butt(lIl, ""nd t.h.,. Il..;-Xt.high ••..st bit r ••.pr ••..s.,.,nts ttl'"

right button. Th.,. d•••tdult is lb, ffJf th". lo:-tr.

mouso:- button.

OUTPUTS:

XTRACKBALL::UPDATE:
This funetion returns a 1 if a transformation matrix is ealeulated
as a result of the widget event, or O otherwise.

EXAMPLE:

Create a traekball centered on a 512xS12 pixel drawable area, and
a view contalning the model to be manipulated:

xdim 512
ydim 512

wBase = WIDGET_BASEll



wOraw
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WIDGET_DRAWf .•••Ec":::~, :.:sr:::=zdim, Y~::;IZE=ydi!r" ::

.:>r-.AFI-i:CS_LEVEL:::2, /BUITCN_E'~'E!'~':":..~, ~.

" 1010':'1CN_E' IENTS. lEX POSE_EVEIl,!,:;;, F.~':';.:!l =.O

~••'IDGE':'_CON':"ROL, ''';3as."., i~,E;'.:'!:E

oTrackball = OBJ_?'IiEWI'Trad:ball', 1>:dim/:.,ydim/2.], xdirnl2.l

oView = OBJ_NE'dl' :DL9rVi",' ••" l

oModel :::OBJ_N~~('!DLgrModel' I
oVlew-~Add, oMod~l

XMANAGER, 'TrdckEx'. ~Bas~

In the widget event han<11,:.r, hand:o:.o tr<i<:kball llpdat.".s.

As tho:.- trackball :::ra~sfc,t:md:ion ch"W9'"'S, UI)oiac"", th.,. tl"ans!ofmdti':':-I

for amedel object (instao,;.,. r,! I[)Lgr:-lo(\..;-l). and r""dra ..•..th ••...v.i~;.;;

bHav",xform = ,)Tl"d,:kt"", l 1- .Up<idt""i s8v",nr. TEA...\l:.:;rORt-':=Tl_i'.'::':~"II'1 l

rr (bHav""X~,"rAl) THEfJ Hf.,j:rl

(.Mode 1- .(i,:"t Pr('r-, ••.r r.y, TRANSF'ORM=M.:,d,;, IX f'~ll"m

oMod81- ~S.,.tPl",~'p.;ol"t y, TRAJ'lSF'ORM=M(ld.;o l X ('-,rm " Tr~d:X f,-,j"m

owindow- -Dra •••••, (,vt.,.w

ENDIF

END

MODIFICATION HISTORY:
Written by: OD, Dec~mtl.,.rlQ96

Changed by: EHN, F.:-b199a
lmplemented zoom and trans lat ion, chanqed name to XTRACKBALL

OBJECT DEFINITION:

struct : (xtrackball, :;:
btndown: Ob, S

axis: O, S

constrain: Ob, ;
mouse: Ob, :;;
center: LONARR(2) , S
radius: 0.0, S
zoombutton: Ob, S
zoompos: O, S
zbdown: Ob, S
zoomfactor: 0.0, S
transbutton: Ob, S
transx: O, S

transy: O, S

tbdown:Ob, S



•

transfactor: 0.0, $

world: OBJ_NEWI l, ~

ptO: FLT~~R(3i, Z
pti: FLTARR(3) Z

MEMBER PROCEDURES/F~~CTIONS:
UPDATEII

sEv-:-nt

TRANSFORM=

INIT( l

CE!nt-:-t"
radius
AXIS=

CONSTRAIN=
MOUSE=
WORLD=
ZOOMBUTION:
TRANSBU'M'ON=

CLEANUP

RESET
center
radius
AXIS=
CONSTRAIN:
HOUSE:
ZOOMBLJ'I"I'ON:
1"RAN:':::BUT1'ON:

NON-MEMBER PROCEDURES/Frn~CTIONS:
XTRACKBALL_CONSTRAIN()
pt
vec

46
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B.13 Sonarmap

FILE: sona rmap_de f ir,,=,.pro

OBJECT: SONARMAP

PURPOSE:
Th~ i:l':."mtion of SONA..I:I.:-l;'.f' is :'0 visual!.::~ tr..,. r.l<:,,:,.a:1 l:1I~t,:c,m :\nr:l

surface. '.,'ien ax~s ana ')•..71 posi:.ion. .;': (ho:- ~om-=r.tt:-.~ r:las:.; i:;,;:

only capable of drd•..•.ir.g a. l)l);':.

MCDIFICATION HISTORY:
writ.ten by Erik Hamran Hilso:-n. li ::-••.1:>i.e,c::,

OBJECT DEFINITION:

struct = sondl-map, $

INHERITS :::DLgrl<\Qd••.l, Z

do?pth: O.l). $:

oBottom: OBJ_NEWIJ, :;

oSurface: OBJ_NEW(), Z
oBox: OBJ_NEWII. $

OCr id: OBJ_NEWl), :3

limit: [ o.a, 0.0, o.a, 0.0 I $

•

MEHBER PROCEOURES/FUNCTIONS:
!NITI)

DEPTH=

LIMIT:
GRID;
EXTRA::

CLEANUP

SE:T_PROPERTY

THICK=



4S

B.14 Object graphics contour plots

FILE:

•

OBJECT: CONT

?URPOSE:

Cont is inherited from IDLgrMod~l (:DL S ?bj~ct graphlcs) ~nd ~ay b~
used to create contour plots. T~~ contouring is :mpl~m€nted usinq
one dimensional texture mappin~.

The contour plots may be visualized in three diffe~ent forms:
- cartesian c~ordina:es (in ~0 plan~1
- polar coordinac""s (in xy pl.:m-:,,
- on a cylinder (cyl1nr:l~r dxis pardll.;.li te> : axisJ

MODIFrCATION HISTORY:
Written by ErU: Hamr<'lnNi 15•.n. ~3 F"'h lClCjP;

Irregular mode not impl .•.m.•.nt,,:,d

OBJECT OEFINITION:
st ruct = { r:,ont, :;

INHERIT~~ IfILgrM(,d+" l , :;:

polar: O, ;

irrlO"Quldl": O, ;

eyl_rad: O ,O, S

xd: PTR_NEW I } , S
yd, PTR_NEWI) • S
zd: PTR_NEWII. S
zd2: PTR_NEWt l. S
range: 10, O, O, O I. S

fange2: [O, O, 0,01, S
€>levatlon: 0.0, S
texture: 08.1_NEW l l. >
texrclnge: [0,0, O ,Ol, S
texrange2: [O ,O, O, Ol, S
oPoly: OBJ_NEWIJ • ;
axls0n: Ob, S
oAxis: OBJ~EW{ ) S

MEHBER PROCEDURES/FUNCTION$:
READ_GSM R",ads ASCII data fil~. S",e the indep •••ndo?nt pro,~,,"dul.""

read-osm for detalis.
filename

BUILDPOLY

BUILOPOLY_REG

BU ILDPOLY_POLAR



BUILDAXIS

SET_TEXTURE

t~xt.ur-';!

SET_PROPERTY

ZCATAI=

ZDATA2=

XDATA:.

YDATA=

RANGEl =

RANGE2=,
CYL=

TEXTURE=

:::NIT( )

XDATA=

YDATA=

ZOATAl=

ZOATA2=

POLAR=

CYL=

AXIS=

I RREGtJLAR=

RANGEI=

RANCE2=

ELEVATION=

TEXTURE:.

_EXTRA=

CLEANUP

•
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Inlt~ali~dt.i"n '1f CONTobj~ct..

X dxis (10 arrayl
y axis (10 arrayl
Grid datd 120 array)
Addit i<.,ncl1 grid data

Radius ,-,t ,".11

i: Pllt <'IX••..:;; "ln r,l,-,t".
I~.r"'guldr d.H,'l

Z ddt"" ranoJo;.
Z2 dat.a rrm;!.;.

it != 0.0 pi,)t )fl

Sam~ AS in SET_TEXTURE
AdditionAl pal-am-';!t+?fs will bo:' pass.,.d on t.) IuLgt-Mod •••1
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B.15 Plot routines

-----------------------------------------------------------------------------
FILE: paleone.pro

PROCEDURES/FUNCTIONS:
paleone

data
rmin
rmax
argmin
argmax
_EXTRA=

nncontour.pro

PURPOSE:
nncontour fNearest Neighbour contour) cr~ates a contour plot where
the data is approxlmated by th~ n~arest neighbor m~thod. Data has
to be defined on a l-egular grid.

XRANGEmay b~ specltied. but tho? YRANGEis always the same as the y

dxis.

MODIFICATION HISTORY:
Written by Erik Hamran Nilsen. 23 Feb lqQR

PROCEDURES/FUNCTIONS:

•

nncontour
data
x

y

LEVELS=

C_COLORS:

XRANGE=
EXTRA=

2IJ array

x axis
y dxis
("(,ntout l.,.v~l:::

dnd c.)rr,;,sp')nding COl0I'S

Additlonal parameto:-rs is pass€'d on to "contour"



51

B.16 Data loading routines

FILE:

•

•

PROCEDURES;FUNC7IONS:
read_9sm

fllename
r

theta
data
TARGET_DEPTH=
LATITUDE=

LONG IT'JDE=

DATE=

TIME:

CLOSED=
REFLECT=

PURPOSE:
r •••ad_xdt" is .ol pro.:-",dur.,. Cu r ••."d 3(1 d<tta 5':.0:.r",0:1 in bindry xdr t')l'mdt.

(single prl?si<:ion floating poinr.i.

The format Is:

inc dim!
int dim2
int dim) Number of data points in each dimension
flt x-1

Array of n=diml points

flt x_n
flt y_l

Array ot m=dim2 points

flt y-m
flt 2_1

Array of p=dlm3 1)01nt3

flt z-J)
tIt data [nOm"pl Array of nom.p !loats

MODIFICATION HISTORY:
Written by Erik Hamran Nils~n. 23 Feb 1998

•
PROCEDURES/FUNCTIONS:
read_xdr

filename
range

theta
depth
data

SYMMETRIC=
CLOSED=

Name of f ile co read

OUT: Range axis (10 arrayJ

OUT: Theta axis

OUT: Depth axis
OUT: 3D data array
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B.l7 Utilities

This seclion conlains descriplions of procedures/classes which can be used 10generale po.
lar COlllourplOlSof signal excess data. The result can be slored on poslscript files .

• FILE, gsmreport.pro

PROCEDURES/fUNCTIONS:
xds_rl?porr

s€'rv~r

gsmreport
xds_l"ep,nt ',•..hich pr1nts d c(,l1..;-ct10n ot polar

CO}H:.(IUr plclI:s to PostScript. files - 12 plo:s on

e(l.('h pdg~ ..

FILE:

•

OBJ BeT: PLOTARR

PUR POSE:
The object provldes m'?'tl1o<1stt) plor :3.,.v••.r~l pnldl- 1~'-'nt'-'lH pl,'t:;

on a 51ngl,:. pagE', tog""ther wlth '" (:"J1<'l bar. Thod ,~<::d(lr I:ldl" ,".,n b•..

placed horizontally b;,.low th.;. plots Ol" v":'rticdlly on th", I,:.tr. hdn(1

side.

The data to piot must bE' giv.;.-n In a )D andY of dim+?nsion

n, "_range, "_theta I
where n is the total number of plots on the page, and
I "_range, "_theta) is the dimension of the data for each plot,
i.e. all plots muse. have th •••samoa- Qr1d I nurnber data point.s.

The class has been test~d only for the layouts 13.4J and [3.l).

SEE ALSO:

MOOIFICATION HISTORY:
Written by Erik Hamran Nilsen. 6 Hay 19q8

OBJECT DEFINITION:
struct = { PLOTARR, $

PTR_NEW ( ), $

PTR_NEW (). ~

PTR_NEW (l. $

conf ig:

data:
rad:

theta:
title:

subtit.le:
TextSize:
NLevels:

{O, Ol, S

S
PTR_NEW ( ) • $

0.0, S

O, S

ldyout (.f plots IN_x. N_y

ddt.'! arrdY in. r. th••.t.~J
rd<l1al dxix vdlu .••s
dnl. valu.••s

Main tit.l~ string
; List of subtltles
Slze of tities
number of levels In contour plots
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Zmln: -15. O, S max and

Zmax: 15. O, S min 1~'!~1

Rang ••.: 50. O, S raclia l ra.ng~

plocXSizo?: : 50. -

,

PlotYSL::o?: 250, ,
csealo:-V1idt:t: :20, s
Bottorrlo:argi:-'.: 20,
CSealei-ier: lB, S

PaperX: :22 . O. S

?aperY: H.C S

MEr-mER ?RCCEDIJR.E3/FUNCT:C:-J$:

DRAW
C'TSrZE:

DRAW_PS
PSFILE=

SET_PROPERTY
CONFIC=
DATA:
RAD=

THETA:
TITLE=

SUBTITLE=
TEXTSIZE=

RANGE:

INIT( )

P1at to eolor P0st~crip~ ~11~
Nameof file

Sec C)bj~ct prop ••.rtl~s

p10tdrr layout ( fJ_x, N....,y l
data array In, n_range, n_thetaJ
radi,;t1 oixis

ilrg.

maln title string
list of tltl.,.5 for ~a<;h plot

siz~ of t~xt ld~fault = 1.Ol

lniti"dization of obj":,,,:t

FILE: xspslide.pro

•

•

PROCEDURES/FUNCTIONS:
xsp_slide_r~port

server

xspslide Creates a postscript file with three contour
plots dnd a color bar. The sensor used 15 hull
mounted, ).5 kHz, and the three contour
plots shows the signal excess at lO, 15 and
20 kts for the location .Marsteinen. in January,
sea state SS2 and )0 m target depth .

FILE: xspslide __define.pro
OBJECT: XSPSLIOE

PURPOSE:

XSPSLIDE is a 3.5 kHz Hull mount€'d sonar. This obj~l~t provi(j"":3 t.-,nlla,.

and filenames for SE data created by -G",n•••ric Sona)" Model-.



10. 3~. 75.

;: Q.S, LO, ",,50.1.:

0.20, ...• ) .•0
•

"
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Name of data ~il~s:

datd_d i r I XSF~ / xSP l sp8-:-d} FO": OS l oC"=,,ln i i S.,.dSC':!! ~2:::.3=:

where the brackets sho'..lld b.•. substltut .•.d with o?acn ,=,lement in the arrays:

[spe"?d] ;: 'Ol', 'O~'. 'O:':' (.:\':cua.ll.y :0, :S ar:d 20 f.tS)

[ocean] 'MT'
{seasonl 'W'. 'S'

Each file should b8 a binary data file of the format sp~cified in
~read_xdr., wi::.h

range
beat- ing
targec_depth

MODIFICATION HI$TORY:
Writto?n by Erik Hamran Nils",o, 01 r<l<1Y 1~q,;;

OBJECT DEFINITICN:
struct ;: ( XSP:3LIDE, ::

INHERITS 3",n::;01"=

MEMBER PROCEDlJRES/FUNCTlorIS:

GET_FILE:NAME( I RHurns f il ••.name of SE data file

TARGET_DEPTH=

SENSOR_PARI:
SENSOR_?AR2:
SHIP=

SPEED=

OCEAN:
SEASON=

SEASTATE=
_EXTRA=

•

INITII

DATA_DIR: 10('.'1::.100 of dc)td
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