
SSSv vegetation height proessorDaniel Rodriguez Pérez & Noela Sánhez-Carnero2012AbstratThe purpose of this Otave program is to load a Sidesan Sonar (prefer-ably with vertially orientated), to perform a basi bottom detetion and,from it, to detet the height and sattered aousti power from any objetsprotruding above the deteted bottom. All the data an be visualized fromthe program or exported to ASCII text �les and images in PGM format.The program o�ers a menu of options that follow the logial order the user hasto follow, from aousti data �le loading, algorithm parameter seletion, bottomdetetion, data proessing and result export. A brief desription of these stepsfollows.[ 1℄ Load SSSv RAW �lesThe program will prompt the user for the �lename pattern of the RAW �les (assaved by the ehosounder) to be imported into the program.Input filename pattern (e.g. L0001-D20000101-T*-EA400.raw):Notie that the �lename pattern must inlude the �.raw� extension (lowerase,in those operating systems that distinguish between lower and upperase in�lenames), beause the program will generate a �.mat� �le with the same namethe �rst time any RAW �le is read into memory in order to aelerate repeateddata loading.This option allows to proess several �.raw� �les with the sane �le name pattern.To avoid memory exhaustion only �le names are stored. The orrespondingdata �les are loaded into memory, one �le at a time, during the proessing step(below).[ 2℄ Input algorithm parametersThere are several parameters used by the detetion algorithm that an be mod-i�ed by the user. The program will ask for them and o�er sensible defaults.Notie that, on entering this menu, all the results of a previous proessing (us-ing possibly di�erent parameter values) will be leared out by default, and thenreplaed by the new entered ones. 1



Coordinates. The result obtained for every ping is georeferened using theGPS oordinates stored in the RAW �les (or NaN in ase no GPS reordswere available for a ping); these are (lat, lon) WGS84 oordinates. Al-ternatively, the program an onvert these oordinates to UTM (X,Y)oordinates in the same datum.[ 1℄ lat, lon[ 2℄ UTM X-YWhen option [ 2℄ is seleted, the program will prompt the user for theUTM zone to be used in the transformation.The zone number will not be inluded in the output.Near �eld aprox. distane. Every ping has some initial bins (orrespondingto the upper water olumn) with reverberation noise from the aoustiwave. The bottom detetion algorithm is based on the maximum bouneintensity detetion, whih is usually lower than reverberation noise. Forthis reason, these bins have to be removed before applying the algoritm.The �near �eld� distane (dnf ) an be omputed from the side-san sonarfrequeny (f) and larger dimension (D), and the sound speed in the water(vs) as
dnf =

D2

λHowever, some other reasonable lengths an be assigned for this distane(measured from the transdued to the end of the near �eld), suh as thedefault suggested by the program, without reoursing to the previous om-putation. Notie that a very large value for dnf will make the algorithmfail in shallow regions (where it will detet the bottom at twie its depth,due to the seond eho); on the other hand, a very small dnf value willdetet a false bottom lose to the surfae, in the reverberation zone. Theprogram suggests a safe value for dnf .Maximum depth. In some irumstanes, the ehosounder reords �lost pings�(pings with missing information). Those pings the bottom detetion al-gorithm an be deeived giving unrealisti large depths. As far as thealgorithm applies to individual pings, one by one, these pings must be �l-tered out to avoid errors. Note that a very large value will render the �lteruseless, but a very small value will lead to unrealisti bottom detetionwithin the water olumn.Bottom detetion threshold. Bottom position is determined �nding the binwhere the maximum intensity value (outside the near �eld region) andmooving upwards (along the bins before this one in the ping) untin thedi�erene of the bin intensity relative the the maximum one beomes largerthan a given threshold. This threshold is the value the user has to input(in dB). Notie that a very small threshold will loate the bottom very2



lose to the maximum intensity of the ping whih, may be due to signalnoise or due to slant angle inidene, may be very di�erent from the truebottom position. A very large value an take as sea bottom the upperparts of the vegetation growing on it.Water olumn averaging window radius. To di�erentiate bottom vegeta-tion from the water olumn surronding it, a noise level has to be de�ned(that aused by the signal baksattering in the water olumn). This baselevel (noise level) is omputed, for every ping, as the average intensitywithin a moving window entered in that ping. around every ping us-ing a moving window average. The height of the window is set to twiethe maximum expeted vegetation height (see below) and it is loalizedabove that height of the highest vegetation to be found. The width of thewindow (the number of pings before and after a given one used for thataverage) is set in by the user in this option. A very large number of pingsin a region lose to a noisy water olumn an shift the water olumn levelupwards preventing the detetion of true vegetation; it an also shift itdownwards in the noisy area, thus providing unrealisti large vegetationheights there.Vegetation detetion threshold above the water olumn. The algorithmwill onsider as vegetation any signal above the sea bottom with an appre-iable intensity some threshold above the base noise level (de�ned above).This threshold determines how appreiable that signal is required to bewith respet to the water olumn level. A very small value for this thresh-old will give too large vegetation heigts (then the water olumn noise ismisidenti�ed as vegetation). A very large number will underestimate thepresene or height of the vegetation.Maximum vegetation admitted height. To avoid further e�ets of lost ornoisy pings or overestimation of vegetation heights due to the water ol-umn noise, any height larger than this maximum admitted height will bedisarded, and set to NaN in the output.[ 3℄ Selet output diretoryThe results exported will be written to a diretory seleted here.Output diretory (default .):By default, the data will be exported in ASCII format, but in the next step theuser is also o�ered the possibility of writing images of the deteted vegetationfrom the ehograms to images in PGM format.Output PGM images of the seleted ehogram? (y/N)
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[ 4℄ Run proessorThis menu option starts the proess of data loading and proessing aordingto the �le seletion done in menu [2℄.The results omputed in the previous step are the vegetation height for everyping and the depth orreted power sattered by the vegetation identi�ed in thatping. These results are stored in memory to allow their export or visualizsationin the following menus.[ 5℄ Display resultsThe user an selet any of the two following options to visualize the omputeddata.Selet information to display:[ 1℄ Vegetation height[ 2℄ Sattered PowerThe vegetation height will be shown in a 3-D representation. A height thresholdwill be asked for, so that only heights above that threshold will be represented.Small height rop (default 0.1 m):The sattered energy will be shown in a 3-D representation. A power threshold(in dB) will be asked for, so that only vegetation sattering more than thatpower will be represented.Sattered power threshold (default -50 dB):[ 6℄ Export resultsThe program allow the export of the data jointly, in one single large �le, orseparately, in one �le per �.raw�:[ 1℄ One �le per RAW[ 2℄ Single �le with all data[ 7℄ Quit
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