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Abstract 
 

This document shortly describes the processing executable tool 

1 Introduction 
 

The main objective of the project is to create a cross-border technical, scientific and institutional 
cooperation to face together the challenge of assessing the impact of underwater environmental noise 
on the marine fauna and in general on the Northern Adriatic Sea ecosystem. At this stage, in fact, there 
are no extensive data on underwater noise in the area and the knowledge on noise pollution and its 
impact on biodiversity is very limited. 

Therefore, according to the project work plan, the network of the underwater noise monitoring stations 
will be set up in the Northern Adriatic Sea (Activity 3.2). The continuous underwater noise produced by 
anthropogenic activities such as marine traffic (both commercial and recreational) and hydrocarbon 
exploitation will be monitored. The monitoring results will be used to fill the knowledge gap about 
underwater noise levels in the Northern Adriatic Sea but also to support setting up and validating the 
soundscape model (Activity 5.2). 

2 Underwater Noise Processing Tool 
 

To achieve objectives of the project mentioned earlier, the underwater noise data collected by the 
network of underwater noise monitoring stations will have to be processed by the same processing 
executable tool that has been developed by the University of Gdansk together with CNR. 

Concerning the processing itself the tool follows the steps described in the STORY OF THE DATA: 

 

Table 1. The story of the data from the recovery to the processing results. 

The story of the data  
STEP 
number Description Responsible 

1  

Recovery of the instrument and write the recovery sheet 
(metadata) 

for each station 
responsible 

2  Check the GPS position " 

3  CTD cast (include time and position) " 

4  Pistohone check " 
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5  Extract SD card " 

6  2 Copies of SD card " 

7  

upload LEG data (raw data and CTD data calibrationfile and 
metadata) to the platform " 

8  Check both calibration files  KUBA software 

9  Check time of start and stop recording  
10  Check the number of files vs duration of measurements " 

11  Check the number of samples inside each file " 

12  

Delete data before deployment and after recovery (delete 
first four hours before recovery and 4 hours after 
deplyment)  " 

13  Check for zeros and non valid data  
14  Check clock   
15  Check for clipping and saturation  

16  

Porduce the spectrogram and mp3 or wav for the one hour 
record and alert partners via email for the checks " 

17  

Check for unexpected noise 10 times randomly one hour 
spectrogram (i.e. mooring noise)  

18  Start routine again and LEG checked  

19  Calculation of 1 s SPL with standard algorithm  

20  

Check of the minum levels comparing to the electronic 
noise  

21  

Compare the levels with the levels of the previous data 
with the levels of the bigining of this dataset   

22  

Compare the maximum level with the maximum level 
achievable by the device (saturation) 5dB  

23  Delete all the wrong data tracking the deleting  

24  

Check the CTD cast with the oceanographic data of the 
modelling  

25  Calculation of 20 s SPL   
26  Deliver to Quonops the processed  
27  Send the log of all this to the owner of the data  

 

Since the processing tool uses the metadata from the Deployment and Recovery datasheets defined in 
deliverable D-3.2.2 Recommendations for the underwater noise monitoring procedure, we here define 
all the variables to be used by the processing tool. 
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The tool operates on the server of CNR in Venice, but an executable will be created to be used also 
locally by the partners. 

N.B. All metadata should be included in the web interface also if there is no information. If 
information is not available none should be selected. 

Time information must be correctly compiled otherwise the processing tool will not work. The correct 
sequence is shown in Figure 1, according to the definitions given below. 

The Web App and standalone tool will be updated with new features and bug corrections. 

 

DEFINITIONS 

Ensemble: it is a dataset collected after one deployment in one station composed by the raw data 
together with all metadata (filled Deployment and Recovery datasheets), and CTD, calibration files. 

Start recording time: this time sets when the recorder is switched on. 

Stop recording time: this time sets when the recorder is switched off. 

Deployment time: this time is the end of the physical deployment (for example when the divers finish to 
attach the rig). 

Recovering time: this time is the start of the physical recovery. 

Leg start time: this time sets the start of the useful data recorded for the processing. 

Leg end time: this time sets the end of the useful data recorded for the processing. 

 

 

Figure 1. Operations timeline. 
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3 Audio noise processing app 
 

The web processing tool is available at this address: http://anp.soundscape.ve.ismar.cnr.it. The first step 
is to log in using own username and password,  

Figure 2. Username and password can be obtained sending an email to jakub.zdroik@gmail.com. 

 

 

Figure 2. Processing tool login page. 

 

http://anp.soundscape.ve.ismar.cnr.it/
mailto:jakub.zdroik@gmail.com
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Once logged in, a welcome page appears (see Figure 3). Here there are a concise manual and some 
useful information that can be used in the next steps. Particularly one should note that an open sftp 
connection must be used to upload wav files. This can be done with anftp software like Filezilla or 
win_scp using the connection parameters shown inTable 2. 

 

Table 2. Open sftp connection parameters. 

Protocol SFTP 

Port 22 

Host anp.soundscape.ve.ismar.cnr.it 

User anp_app_upload 

Password upload_wave_files 



 
 
 

8 
 
 
 

 European Regional Development Fund                                                                                                  www.italy-croatia.eu/soundscape 

 

Figure 3. Welcome page. 

 

3.1 Ensembles creating and editing 

 

Clicking on “ensembles” on the upper bar one opens the ensembles window where there is the list of 
existing ensembles. Here there is the possibility to show or edit them pushing the “Show” or “Edit” 
buttons. It is also possible to create a new ensembleusing the “Add new ensemble” button (Figure 4). 
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Pressing this button starts the ensemble creation procedure. The user is asked to define the ensemble 
name (Figure 5). The right format of the name is “location_name_YYYY_MM” where locations and 
names are shown inTable 3 and YYYY and MM represent the year and the month of the deployment. If 
necessary, to distinguish different ensembles, an extra field can be added to the name: for example, the 
suffix “_DD” that represents the day of the deployment. 

To help the users, the correct connections of Location and Name are also shown in the “Select location 
ID:” field (Figure 5). 

Table 3.Ensemble name: usable Location and name. 

Location Name 

MS1 Aqua-Alta 

MS2 Azalea 

MS3 Ancona 

MS4 Paloma 

MS5 Susak 

MS6 Lošinj 

MS7 Žirje 

MS8 Split 

MS9 Ivana 
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Figure 4. Ensembles window. 
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Figure 5. Add ensemble: defining name. 

 

When a new ensemble is created, or when the “Edit” button is pressed for an already existing one, the 
ensemble editing window is called (Figure 6). Here the user should provide both metadata and wav files. 
Metadata are particularly important because their information are needed to properly process the 
sound data. 

So, these following files are supposed to be updated by the user, clicking for each one first the 
corresponding “Choose File” and then the “Upload” buttons: 

 

• Deployment sheet file: a pdf with the scan of the deployment sheet as in D-3.2.2 
Recommendations for the underwater noise monitoring procedure; 

• Recovery sheet file: a pdf with the scan of the recovery sheet as in D-3.2.2 Recommendations 
for the underwater noise monitoring procedure; 

• Pre-calibration file: the wav file recorded using the pistonphone before the deployment; 

• Post-calibration file: the wav file recorded using the pistonphone after the recovery; 

• Pre-CTD file: CTD data collected before the deployment. It can be both cnv and ascfile; 

• Post-CTD file: CTD data collected after the recovery. It can be both cnv and ascfile; 

• Recorder configuration file: the xml configuration file of the hydrophone used during the 
recording; 

• Recorder log file: the log file downloaded from the hydrophone after the deployment. 
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Some examples of these files are shown in the appendix,Figure 27, Figure 28, Figure 29, Figure 28, Figure 
29. 

 

Figure 6. Ensemble editing window. 

 

The deployment and recovery sheet files uploaded by the users will be filed. In this way the description 
of field operations will be always available. Anyway, because the processing tools require some of this 
information, also to produce netcdf files, the user must inputthem. It can be done clicking the “Edit 
deployment sheet” and “Edit recovery sheet” buttons. 

Start/Stop recording time, Deployment/Recovery time, Start/End of leg time must be inputted according 
to definitions and Figure 1. 

The deployment sheet editor, shown in Figure 7, requires these fields to be filled (“none” should be 
used If information is not available): 
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• Deployment ID: the ensemble name; 

• Location name: the same used in ensemble name; 

• Date: the date of the deployment; 

• Latitude, Longitude and Depth: the station coordinates and depth; 

• Start recording time: this time sets when the recorder is switched on (UTC); 

• Deployment time: the time when the deployment operation ended (UTC); 

• Start of leg: the start of the useful data recorded for the processing (UTC); 

• Deployment gear: any tools used for the deployment; 

• Weather condition: weather and see conditions; 

• Autonomus passive underwater acoustic recorder (APUAR) – Type: manufacturing company 
(e.g.DevelogicSono.Vault); 

• Autonomus passive underwater acoustic recorder (APUAR) – ID: the hydrophone serial 
number; 

• Hydrophone – Type: type of hydrophone (e.g. Neptune sonar D/60); 

• Hydrophone – ID: hydrophone serial number; 

• Acoustic releaser – Type: the acoustic releaser used; 

• Acoustic releaser – ID: the acoustic releaser serial number; 

• Record duration: the duration of record cycle if duty cycle is used; 

• Sleep duration: the duration of sleep cycle if duty cycle is used; 

• Sampling frequency: the sampling rare in Hz (e.g. 48000); 

• Resolution: the dynamic range in bit (e.g. 16 bit); 

• Gain: it is the gain setting (e.g. 6); 

• Calibration file id: The name of the Pre-calibration file; 

• Acoustic releaser – Transmitting: transmitting frequency in Hz; 

• Acoustic releaser – Receiving: receiving frequency in Hz; 

• Acoustic releaser – Activation code: its unique activation code; 

• Acoustic releaser – Release code: its unique releaser code; 

• Additional equipment: any other equipment used for the deployment; 

• Remarks: any useful notes; 

• Date: date of when this sheet is filled. 

 

The recovery sheet editor, shown in Figure 8, requires these fields to be filled (“none” should be used If 
information is not available): 

 

• Deployment ID: the ensemble name; 

• Location name: the same used in ensemble name; 

• Date: the date of the recovery; 

• Latitude, Longitude and Depth: the station coordinates and depth; 

• End of leg: the end of the useful data recorded for the processing (UTC); 

• Recovering time: the start of the physical recovery (UTC); 
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• Stop recording time: the time when the recorder is switched off (UTC); 

• Weather condition: weather and see conditions; 

• Autonomus passive underwater acoustic recorder (APUAR) status and condition: APUAR status 
after recovery; 

• APUAR’s memory status: amount of memory usedby any sd cards in GB; 

• Hydrophone status and condition: hydrophone status after recovery; 

• Acoustic releaser status and condition: acoustic releaser status after recovery; 

• Deployment rig parts status and condition: deployment rig parts status after recovery; 

• Calibration file id: The name of the Post-calibration file; 

• Remarks: any useful notes; 

• Date: date of when this sheet is filled. 
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Figure 7. Deployment sheet editor. 
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Figure 8. Recovery sheet editor. 

 

After typing this information, next step is the upload of the wav files. 
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This operation requires an external ftp software. The user can use, for example Filezilla or win_scp. After 
opening this external software, the user needs tocreate a sftp connection with the parameters shown in 
Table 2. In this waythe user can upload files from local to remote sites.Figure 9 shows an example using 
Filezilla. 

The remote folders is /upload/ensemble_name/ where “ensemble_name” is the same name the user 
has assigned to the ensemble. 

It is better to upload the whole folders rather than the single files. The local folders should reproduce 
the sd structure. As shown in Figure 9, the whole folder 20022107.D16 is uploaded. 

This folder is a temporary one and it will be deleted at the end of the importing operation, when files 
will be moved to permanent storage. 

 

 

Figure 9. Uploading wav files with an external software. 

 

When a file is fully uploaded, the tool automatically checks its integrity and consistence. If no errors 
happen, the file is shown in a list with some information: start time, length, gap to next file. Leg and 
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recorded wav range are also summarized (Figure 10). Otherwise, a warning message highlights that the 
file is corrupt. It is not considered for further processing. 

If the files satisfy all the requirements, the user can accept them and move them to the permanent 
storage. 

A message will advise that this operation was successfully done (Figure 11). 

Moreover, the tool is capable of automatically correcting some issues related to metadata of wav files 
generated by SonoVault Recorder. 

It may happen that a wrong start timestamp of wav file is printed, with a yyy-mm-dd hh:mm:ss.ttt 
format instead of the correct yyyy-mm-dd hh:mm:ss.ttt, eg: 020-06-01 00:00:00.422 instead of 2020-06-
01 00:00:00.422. So, if date is in the wrong format: "yyy-mm-dd hh:mm:ss.ttt", then "2" is added at the 
beginning to make it compliant. 

In addition, there are files that contain non-ASCII characters in the Ensemble ID field in metadata. 
Because non-ASCII characters may produce a malfunction, if present, they are stripped. 

These corrections do not affect or modify the wav input files but only concern the processing operation. 

A file can be always removed from the storage. Inside the ensemble editing window the user can select 
the files to be removed and press the “Remove from storage” button (Figure 12). 

 

 

Figure 10. Automatic checking wav files integrity. 
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Figure 11. End of upload operation. 
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Figure 12. Remove files from storage. 

 

3.2 Ensembles Processing 

 

Once all the data has been uploaded, users can start the ensemble building process pressing the “build 
ensemble” button. This can be done under the “ensemble → edit” tab (Figure 13, Figure 14 and Figure 
15). 
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The results are available under the “Outputs” tab. Here, for each processed ensemble, users can choose 
whether to list all the outputs or to list the outputs related to the first 24 hours from the start date and 
time. The start date/time can be easily defined by the users (Figure 16 and Figure 17). 

Partial results are available even if the processing is still on going. 

The output files can then be downloaded (Figure 17): they are two kinds of 1 hour length csv files with 
respectively 1 second and 20 second average values of the sound pressure levels (SPL) in the 1/3 octave 
bands centered at 63 Hz, 125 Hz, 250 Hz and 4000 Hz. 

An example of a csv output file is shown in Figure 30. User can therefore visualize the data, e.g. see 
Figure 31. Next versions of the Audio Noise Processing App will have the capability of automatically 
allowing data visualization. 

Anyway, all the output files are available on anp.soundscape.ve.ismar.cnr.it server: 

/storage/AudioNoiseProcessingApp/output/spl_bias_20/<ensebmle_id>/ 

User must access with their own username and password. 

 

 

Figure 13. Build ensemble: start of processing. 
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Figure 14. Build ensemble: on going processing. 

 

 

Figure 15. Build ensemble: end of processing. 
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Figure 16. Results selection. 

 

 

Figure 17. Results selection. 
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Figure 18. Outputs available on anp.soundscape.ve.ismar.cnr.it server. 
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4 Soundcape Tool  
 

Parallel to the web application a stand-alone application was developed. It allows users to process wav 
files locally with their own computers. Wav files are processed in the same way with both the web 
application and the stand-alone application. 

The stand-alone application consists in two tools, soundscape_spl.py and develogic_check_wavs.py, 
written in Python. This programming languagewaschosen for manyreasons: 

 

• it is Open Source (see https://opensource.org/ for the Open Source Definition); 

• it can be used in many operating systems; 

• there are lot of documentations; 

• there is a huge Community that support it. 
 

Information can be found at https://www.python.org/. 

Users must not have deep experience in programming: routines can be launched by command line in a 
console. 

 

4.1 Python Installation 

 

The app requires Python installed and working in the pc. 

If not already done, Python can be downloaded at https://www.python.org/downloads/. Here users 
must select the proper version according to their operating system. Please, note that version 3.7 or 
higher is required to run properly the application. 

For detailed information about download and installation, see the website 
https://wiki.python.org/moin/BeginnersGuide/Download. More resources are available on 
https://www.python.org/doc/. 

Note that administrator privileges may be requested to install Python. 

 

4.2 Soundscape_spl.py and develogic_check_wavs.pyinstallation 

 

Python code can be downloaded using anp_app_upload user (see Table 2) from soundscape server 
under the directory "tools": the package is soundscape-x.y.z.tar.gz, where x, y, and z define version 

https://opensource.org/
https://www.python.org/
https://www.python.org/downloads/
https://wiki.python.org/moin/BeginnersGuide/Download
https://www.python.org/doc/
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number. Users should download the last version available.Last versions have bug corrections and/or 
new features. 

Once downloaded, from the console, type the following command to install the package: 

>pip install soundscape-x.y.z.tar.gz 

This command installs the package (Figure 19) or, if an older version is already installed, it updates it 
(Figure 20). It may request administrator privileges depending on the operating system. 

 

 

Figure 19. Installation of Soundscape package. 

 

 

Figure 20. Update of Soundscape package. 

 

Type: 

>soundscape_spl.py --help 

to check if the installation procedure finished properly. No error messages should appear (seeFigure 23). 

Also, the soundscape package should be visible in the pip packages list like soundscape x.y.z, according 
to the version number (see Figure 21): 

>pip list 
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Figure 21. List of pip packages with soundscape package. 

4.3 Soundscape_spl.py 

 

The Soundscape_spl Tool is a command line tool. It can be called through a console from any directory. 

The default mode to invoke soundscape_spl tool is to type: 

>soundscape_spl.py my_file.WAV 

This command returns some information on screen, such as input metadata (Figure 22), and two csv file 
output with respectively 1 second and 20 second average values of the sound pressure levels (SPL) in 
the 1/3 octave bands centered at 63 Hz, 125 Hz, 250 Hz and 4000 Hz. An example of a csv output file is 
shown in Figure 30. User can therefore visualize the data, e.g. see Figure 31. Next versions of the Audio 
Noise Processing App will have the capability of automatically allowing data visualization. 

my_file.WAV must be in the same directory from where the command is launched, otherwise user must 
supply the whole path. 

Input files can be also processed recursively: 

>soundscape_spl.py my_file_1.WAV my_file_2.WAV 

It is also possible to process all the wav files that are in the directory using the “*” character: 

>soundscape_spl.py *.WAV 
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Figure 22. Execution of Soundscape tool. 

 

In the same way as the web app, see page 13, the tool is capable of automatically correcting some issues 
related to metadata of wav files generated by SonoVault Recorder. 

 

 

 

More options can be set when users run the soundscape_spl.py. They can be shown invoking the help 
(Figure 23): 

>soundscape_spl.py --help 

Options: 

--version return the app version: 

 soundscape_spl.py --version 

-o, -- out_prefix allows to specify a path where to save the outputs (default is the same folder 
from where the command is launched): 

  soundscape_spl.py -o d:/soundscape/python/example/out/ my_file.WAV 

  soundscape_spl.py --out_prefix d:/soundscape/python/example/out/ my_file.WAV 

 --flat_sensitivity_db allows to modify the sensitivity of the recorder: 

  soundscape_spl.py --flat_sensitivity_db 10 my_file.WAV 

 --gain_db allows to set the gain: 

  soundscape_spl.py --gain_db 10 my_file.WAV 
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Figure 23. Soundscape tool help option. 

 

Together with the tool, users can download a test wav files andoutput test files. They are in folders 
named “example_x.y.z”, according to the toolversion, under “tool” directory. 

Running soundscape_spl.py with these input files must return the very same outputs. It is a way to 
check that soundscape_spl.py has been properly installed and is correctly working. 

4.4 Develogic_check_wavs.py 

 

Since version 0.0.6, the develogic_check_wavs.py tool is introduced. It allows to check the integrity of 
wav files. 

It can be used in the following way, letting the user to check one, many or all the wav files inside the 
directory: 

>develogic_check_wavs.pymy_file.WAV 

>develogic_check_wavs.py my_file_1.WAVmy_file_n.WAV 

>develogic_check_wavs.py*.WAV 

It returns wav files metadata and a “length of file” status check, Figure 24. 

This tool does not modify or correct the wav input files. 
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Figure 24. Execution of develogic_check_wavs.py tool. 
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5 Appendix 
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Figure 25. Scan of the deployment sheet as in D-3.2.2 “Recommendations for the underwater noise monitoring 

procedure”. 
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Figure 26. Scan of the recovery sheet as in D-3.2.2 “Recommendations for the underwater noise monitoring 

procedure”. 
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Figure 27. Format of CTD ASCii file. 
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Figure 28.Format of CTD cnv file. 
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Figure 29. Format of xml recorder configuration file. 
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Figure 30. Example of a csv output file. 

 

 

 

Figure 31. Example of data visualization. Automatic data visualization will be added in next App updates. 

 
 
 


