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Welcome to Sparkle’s documentation!

Sound Presentation And Recording Kit for Laboratories of Electrophysiology : SPARKLE
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Installation / Setup

The easiest way to get sparkle, and to get more stable releases, is to download from PyPI using pip.

Alternatively, to get the bleeding-edge version of sparkle, or to help with development, you need to get a copy of the source code repository from Github.

Either way, if applicable, also see Installing to Record Data. (You can do this before or after installing sparkle)


Installing to Record Data

If you are installing Sparkle on a machine where you want to record, not just review data, you must have the hardware DAQmx drivers [http://search.ni.com/nisearch/app/main/p/bot/no/ap/tech/lang/en/pg/1/sn/catnav:du,n8:3478.41,ssnav:sup/] installed from National Instruments. Download and install according to their directions.




Install from PyPI


Install Python + Tools

It is strongly recommended to install the free Anaconda [http://continuum.io/downloads] python distribution instead of the download from python.org. This is because it comes with a lot of the 3rd party scientific packages you need in one easy download and install process. If you are on Windows, it will save a lot of headaches when installing packages.




Install Sparkle

After you install Anaconda, open up a command terminal and enter:

Windows (need admin rights):


$ pip install sparkle


Unix:


$ sudo pip install sparkle





Run Sparkle

Then you should be able to call sparkle from the command line:


$ sparkle



Creating a shortcut (Windows 7):

You can also find sparkle under the start menu, type sparkle into the search bar, and it should come up. You can run it from here. To create a shortcut, drag the start menu entry onto the desktop.








Install from Github

If you know what you are doing, the source is on Github [https://github.com/portfors-lab/sparkle].


Get Git

Download and install Git [http://git-scm.com/downloads] using the installer downloaded from the Git website, or using your package manager (Unix).




Downloading SPARKLE

Once you have git, use your command line (Git bash recommended for Windows) to navigate to where you want the SPARKLE source code to live.

Copy the url from Github [https://github.com/portfors-lab/sparkle], and clone it to your local machine, (or, if you want to contribute, you can fork [https://help.github.com/articles/fork-a-repo/] sparkle, and clone your fork) e.g. for HTTPS (recommended):

$ git clone https://github.com/portfors-lab/sparkle.git





This will create a directory sparkle in your current directory.




Install Python and packages


Install Using Anaconda

It is strongly recommended to install the free Anaconda [http://continuum.io/downloads] python distribution instead of the download from python.org. This is because it comes with a lot of the 3rd party scientific packages you need in one easy download and install process. If you are on Windows, it will save a lot of headaches when installing packages.

In fact, you will only need one or two (if recording) additional packages, which you can get by the command (Git bash or powershell):

$ pip install pyqtgraph





If you installed the device drivers to record data, also install the python wrappers via the command:

$ pip install pydaqmx





You can now move on to Running SPARKLE




Install Dependencies Manually

If you did not install Anaconda (for example you want to use a virtualenv), you will need to install a few things from their various sources.

If you are on Unix, you should already have python installed by default on your machine. Make sure it is some subversion of python 2.7:

$ python --version





If you get something other than Python 2.7.<#>, you will need to install python 2.7 from the Python website [https://www.python.org/downloads/].

If you are on Windows, you will need to install python 2.7 from the Python website [https://www.python.org/downloads/].

You will also need to install:


	HDF5 [http://www.hdfgroup.org/downloads]

	PyQt [http://www.riverbankcomputing.com/software/pyqt/download] (directions [http://pyqt.sourceforge.net/Docs/PyQt4/installation.html])

	pip [http://pip.readthedocs.org/en/latest/installing.html]



After that you can install the rest of sparkle by running:

$ cat sparkle/requirements.txt | xargs pip install








Installing in a Virtualenv

Virtualenv is not necessary to run SPARKLE. If you don’t know what it is, don’t worry about it for now.

For the most part, the above instructions still apply if you want to use a virtualenv. Windows is a pain in my experience. Installing anaconda will give you the virtualenv and pip packages, but you will need to find out how to install things via pip or easy_install to get the correct packages into the virtualenv.

For notes on setting this up in windows, and for installing the non-pip installable packages, see Virtualenv notes.






Running SPARKLE


Setting the PYTHONPATH

To run sparkle with python from anywhere outside of the sparkle root directory you will need to set the pythonpath.

e.g. for Mac/Linux:


$ export PYTHONPATH=”$PYTHONPATH:/absolute/path/to/sparkle”


or for Windows (on Git bash):


$ export PYTHONPATH=”$PYTHONPATH;C:\absolute\path\to\sparkle”





Run

Once you have all the dependencies installed, now you can actually run SPARKLE! Via the command line, change directory into the root folder of SPARKLE (this is the first ‘sparkle’ folder, not ‘sparkle/sparkle’). You can now run:

$ python sparkle/gui/run.py





This should launch a dialog asking you to choose a data file. See the guideindex.




Creating a shortcut (Windows):

To create a shortcut on the desktop (or anywhere really) to launch Sparkle from source, first create a plain text file, and let’s call it ‘sparkle.bat’. In this file add the following two lines, replacing as necessary:

set PYTHONPATH=<path to sparkle>
<path to python executable> <path to sparkle\sparkle\gui\run.py>





e.g.

set PYTHONPATH=C:\shared\sparkle
C:\Python27\python C:\shared\sparkle\sparkle\gui\run.py





Then you can create a shortcut to that script by right clicking and selecting Create Shortcut. Move the shortcut to the desktop (or other desired location). There is an .ico file in the sparkle/resources folder intended to be used as the icon for this shortcut, which you can set through the shortcut properties.






Building the documentation locally


$ cd doc
$ sphinx-apidoc -f -o ref/auto ../sparkle
$ make html


You may need additional packages to build the doc, install via pip as necessary.
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Sparkle Data Acquisition System

Sparkle is an electrophysiology data acqusition and auditory stimulus assembly interface.

The program is divided into three different types of operation: search (explore), protocol (pre-defined), and calibration. Also, there are two different modes of acquisition: windowed (finite), and chart (continuous). Currently, only finite acquisition is available.


First Steps



	Getting Started








General Info



	Acquisition Settings

	Options Menu
	Change Data File

	Calibration Parameters

	Set Scale

	Spectrogram Parameters

	Set Cell ID

	Vocalization Paths





	View Menu
	View Settings

	View Settings





	Data Display Subwindows
	Calibration Display

	Data Collection Display

	PSTH

	Progress





	Data Files

	Other Settings








Operations



	Explore Operation

	Protocol Operation
	Editor Types





	Speaker Calibration
	Calibration Tests





	Reviewing Data
	File Contents Overview

	Reviewing traces

	Stimulus Files












Modes



	Windowed

	Chart








Stimulus Types


	Tone

	Vocalization
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Getting Started


Super quick guide to get going

When you first load the program a file dialog will appear. This is where you will chose an old data file to load, or enter the name of a new one to create, in the specified location. Go ahead and do that.

The main program window(s) will then load.

Calibrating the speakers is an important part of the program. All speakers do not present all frequencies with the same intensity, with higher frequencies (ultrasonic) resulting in lower intensities. Because of this, we must document and compensate for this “frequency roll-off”. If using a loaded data file that has a calibration already, you can set this under the Options/Calibration Parameters menu. Otherwise, see the Speaker Calibration instructions. Calibrations should be done at the start of every experiment, and especially if the speaker or listener has been moved.

Once the calibration is in place, you will probably want to search around for cells. Go to the Explore tab. This allows you to present a stimulus on-the-fly while changing stimulus type and parameters. It will run continuously until stopped, and no data is saved. See the Explore Operation instructions for details.

If you find a cell, you may then wish to play a pre-defined set up stimuli. To setup and present lists of stimuli see Protocol Operation.

Data is automatically saved when running a recording protocol, and when you exit the program the data file will be closed.

You can see what data has been saved to file under the Review tab

User inputs to the program are saved for each user between program uses.
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Acquisition Settings


	Channels: The analog input and output channels (Stim and AI) are selected from the drop-down boxes in the upper right of the interface. They should match the channels you are using on the hardware.

	Acq. Sample rate: The rate at which data points are recorded from the electrode

	Window size: Duration of the recording window, must meet or exceed the length of the stimulus

	Threshold: Spike detection voltage threshold, for use in producing the spike raster plot and PSTH. Updating values in this field will update the red threshold line on the data display.

	Spike bin size: Time bin size to sort over-threshold spikes into, for the raster plot and PSTH.

	Rep rate: (Repetition rate) Presentation rate of consecutive stimuli. If this rate exceeds the rate allowable for the recording window length, repetitions will be presented immediately after each other (with some down-time for resetting).

	Mode: Windowed mode is finite chunks of recording, and Chart is continuous acquisition.






Options Menu


Change Data File

Allows you to change location where data will save to. Can load a previous file, or create a new one.




Calibration Parameters

Sets the current calibration, and parameters for calculating new calibrations.
see Speaker Calibration




Set Scale

Scale options for time and frequency inputs. Affects entire interface.




Spectrogram Parameters

Input parameters for spectrogram generation on all spectrogram plots in the program.




Set Cell ID

Each cell is given an ID number that increments by prompting the user at the start of a test segment. You can manually set the ID number if you make a mistake. (It will then increment from here). It is not possible to alter already saved cell ID numbers through Sparkle.




Vocalization Paths

If vocalization files are not in the original location they were initally loaded at (e.g. you are looking at data on a computer other than the one it was acquired on), you can tell sparkle to look in other directories for the recording file.  Sparkle will search all directories on this list (not recursive) for the filename of the recording.






View Menu


View Settings

Shows hidden parts of the interface. When you close a subwindow, this is how you get it back.




View Settings

Setup stimulus details to display. The details chosen here will be listed
during acquisition in the Stimulus Details subwindow.






Data Display Subwindows

The data display consists of a several plots to visualize both the generated stimulus and the recorded response. The plot displays are dockable subwindows, meaning they can be attached to the main window, or float freely. The plots within each display (if more than one) can also be resized. Right click any of the plots to reset the zoom. There is a different main display for calibration and data collection.

Zooming behaviour is consistent across all plots. The mouse wheel may be used to zoom in and out the y-axis, with the center of the zoom being the mouse pointer’s current location. Holding ctrl will zoom the x-axis. Likewise, click and drag will pan the y-axis, and holding ctrl will pan the x-axis. Right click and drag will create a bounding-box zoom. More options are available by right clicking the plots to display a pop-up menu.


Calibration Display

For both the generated and recorded signal, there is a spectrogram, a time signal plot, and a spectrum of the signal. When using calibrated signals, the generated signal display the signal after calibration, i.e. what is actually delievered to the DAC card. This display is meant for use when investigating calibration only, and may cause the Interface to be less responsive, especially for longer stimlui.




Data Collection Display

This is the main display for use during recording.


Recording Trace

The plot in the bottom left displays the response trace.The xaxis will update with the widow size specified on the control interface.

There is a red threshold line which can be grabbed and dragged. It has a linked field on the control interface which will update, and likewise if you manually enter a value into this field the line will update on the plot. This is the spike detection threshold, that will affect the spikes counts in the raster plot and PSTH. This threshold is not saved to the data file.

A raster of detected spikes will appear if the recording traces crosses over threshold. The detected spikes are sorted into bins, of size determined by the bin size field on the control interface. The raster points appear between set coordinate bounds. To change these limits right click on the plot and select edit raster bounds.

The small blue trace in the upper left of the response plot is the stimulus signal.

Other options for this plot are available by right-clicking to get the pop-up menu. These options include showing a grid, and the ability to reverse the polarity of the response signal.




Stimulus Spectrogram

Spectrogram of the stimulus presented, in the same time scale as the response trace




Stimulus FFT

The sideways plot on the right is the spectrum analysis of the stimulus signal, in dB SPL.






PSTH

Online display of spike detection histogram, using the user-chosen threshold. Note that the metrics below the plot are calculating averages from the previous set of repetitions, not what is currently displayed in the plot!




Progress

During a protocol acquisition, the total spike counts for each trace are tallied and plotted in presentation order in a line plot. For tuning curves, the x-axis is labelled with frequency, and line color will differentiate intensity. For all other types of stimulus, the x-axis will be trace number.






Data Files

Recorded data is saved to data files in HDF5 format. Each protcol list is a group, and under the groups are tests, which are numbered sequentially, with numbers continuing across groups. Each test is a dataset with the dimensions no. of traces x no. of repetitions x samples. Stimulus data is saved as an attribute of each dataset, and is a JSON list of dictionarys, with each entry providing enough information to be able to recreate the stimulus. There will be a better description here in the future...




Other Settings

Details for the Advanced settings and Semi-permanent settings loaded once at program start are located in the Advanced Settings Dialog.
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Explore Operation

Allows on-the-fly generation of stimuli. Presentation is limited to a single stimulus type at a time (no custom composite stimuli). To use this operation, navigate to the ‘Explore’ tab.


	Select the appropriate settings for the input fields on the right side of the interface. For a full description of these items see Acquisition Settings

	Select the stimulus type from the drop down menu at the top of the tab. This will display the available paramters for that stimulus type.

	Enter the desired values into the input fields for this stimulus type.

	The reps field represents how many repetitions of the stimuli will be presented before the display clears the raster plot and PSTH.

	Press the start button to begin acquisition.

	Change any of the parameters (except IO channel and Acq. rate), and the stimulus will be automatically updated when you press enter, or the input loses focus.

	Press the stop button to halt acquisition.
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Protocol Operation

Allows generation of predefined series of stimuli, with ability to automaticaly manipulate stimuli parameters through ranges of given values. Provides an interface for the construction of custom composite stimuli.

The central table is a list of the tests to be presented, in order. At the bottom are different editors for creating/editing tests.


	To add a test, drag an editor type into the protocol list area

	To remove a test, drag it to the trash icon

	To reorder a test, drag it to the desired location

	To edit a test, double click anywhere in its row, an editor should pop up in its own window



Once you have all your tests set up, select the Start button and all the the prepared stimlui will be presented in the appropriate order. The currently playing stimulus will be detailed in the Stimulus Details subwindow. Which details appear in the window may be customized under the view menu. A progress of the spike counts will display in the progress subwindow.


Editor Types


Builder


Components

Construction Tool for creating composite stimuli. Components are arranged in tracks in the central area. The tracks allow the overlapping of components. The order of the tracks(top-bottom) makes no difference to the end signal. The order of components in the tracks (left-right) does matter, and is temporal.


	To add a component, drag its label from the area on the right into the central area. Its editor will automatically pop up. To accept press enter or use the x in the corner of the window.

	To remove a component, click and drag it to the trash icon

	To reorder a component, click and drag it to the desired location

	To edit a component, double click it

	To create space between components, add and interval of silence, from the components list

	The reps field represents how many repetitions of each unique stimulus will be presented (Batab sweeps).

	The Preview Spectrogram button will generate a spectrogram of the current components in the view.

	To accept, press the ok button or x in the corner of the window

	Save As will allow you to save this stimulus, so that you may reload it another time. Stimuli are save in JSON format.

	The info field will provide hints on how to use this editor






Auto-Parameters

Known as an autotest in Batlab. There are two ways to set up the auto-parameters depending on which parameter you are manipulating.
If you wish to loop through different vocalizations by file, skip ahead to Auto-filenames. For all other parameters just keep reading.

Click the arrow at the bottom of the editor to expand this section. This will place the editor into selection mode, which does not allow re-ordering or editing of components.


	First, add a new auto-parameter by dragging the add label into the now revealed and empty table area.

	Then you must first select at least one component for this parameter to affect. The selected component will highlight itself blue, when it is selected. You may select as many components as you want for a parameter, and they are toggled out of the selection by clicking them again. The component must be selected before the parameters are set because the available parameters depend on the component type.

	Now select the type of parameter to manipulate by clicking the leftmost cell in the table, and selecting from the drop-down menu. This menu will only display available parameters for the component types you have in the selection. You may have different types of parameters in a single selection, and it will only display the parameters which these stimulus types have in common.

	Enter the desired start, stop, and step increments. Hovering your mouse over these field should display the units. The units should also match the rest of the program, so If you are using frequency in kHz elsewhere, it will be in kHz here too. The number of steps this results in will update in the last field. The number of steps is automatically determined, and cannot be edited.




	To remove a parameter, click and drag it to the trash icon

	To reorder a parameter, click and drag it to the desired location

	You can add as many auto-parameters as desired, they will combine and loop through in the order listed. E.g. If you have a range of 5 frequency changes, followed by 3 Intensity changes, the stimuli generated will present each frequency for the first intensity, then move on and present each frequency for the second intensity, and likewise for the third. Unless However, you tick the randomize box, then the stimuli will be shuffled to be presented in a random order. This will change for repeat presentations of a test. Trace repetitions (the same stimulus) are always presented in succession.

	Notice that when you click different parameters (rows of the parameter table), the selections change in the component view to reflect which components belong to what parameter.

	If you enter a start value that is different from the value in the component(s) selected, it will automatically update in the main view, when exiting auto-parameter mode.

	Collapse the Auto-parameter area to go back to component editor mode.




Auto-filenames

An exception to how auto-parameters are assembled, is when looping by filename for audio recordings. Instead, in the editor for the vocalization component, select multiple files by either: click and drag, Shift+click, or Ctrl+click.

To arrange the order in which there are presented click the order button. An entry in the regular auto-parameters editor (described above), will be made, and you can re-arrange this auto-parameter’s order with respect to other auto-parameters there.








Tuning Curve

Creates tuning curve out of pure tones, by running through a series of frequency and intensity settings.


	Duration field is for tone duration

	Reps field is number of repetitions for each frequency-intensity combo (Batlab sweeps)

	Risefall field is the rise and fall value (combined) for the generated tone



This exact tuning curve can actually be created using the builder, this editor is a shortcut.




Saved

Stimuli that were created previous and saved, may be loaded using this option.
When you drag the Saved tile onto the protocol list, a file dialog will appear for you to select the stimulus file.

Note that saved stimuli that contain audio file recordings in them will expect that file to be in the same place in the file system from when it was saved.
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Speaker Calibration

Speaker calibration is for the purposes of speaker frequency roll-off documentation and compensation. It also sets the reference intensity to determine the necessary signal amplitude to correctly deliver stimuli in dB SPL.


	First set up the hardware.



	From the AO channel you are using on the ADC/DAC BNC router, route the output signal to an amplifier, then to the attenuator, and then to the speaker.



	Place the microphone exactly 10cm away from the speaker. The microphone is highly directional, it is important that it is directly in front of, and facing the middle of the speaker, with the shield off. Connect the microphone preamplifier (the wand that the little microphone is screwed on to), to the measuring amplifier or conditioning amplifier (which ever is present). Then route the signal through the Bessel Filter, and then to an AI channel on the ADC/DAC BNC router.



	For the measuring amplifier: Make sure the Input Section Gain and Output Section Gain are set to 0.



	For the conditioning amplifier:



	Transducer supply -> 200V polarized

	Transducer set-up -> 4.07mV per channel (actually should be microphone calibrated sensitivity)















	Navigate to the calibration tab.



	For saving a calibration, most of the input values are fixed, so all you can change is the duration and number of repetitions. The duration of the stimulus is fixed to the window size, so you change the recording window to change the stimulus duration.



	The microphone is calibrated first. Use the microphone calibrator thing that plays the tone (1kHz at 95dB SPL). Place the end of the microphone into the equipment. Press the calibrate button on the line that says stuff about microphone calibration. When it has finished recording, remove the device, and replace the microphone at it’s proper place w.r.t the speaker.



	Press the start button, the plot display will update with the data from the ouput and recorded signals. A tone will be played first to attain the reference intensity, then followed by an upsweep to get the speaker transfer function. After recording, the program will take several seconds to calculate the filter it will be using. Finally a frequency roll-off plot of the speaker will appear. Note that the microphone is HIGHLY DIRECTIONAL, the exact angle it is placed to the speaker can make a significant difference in the calibration of the speaker.



	Get a look at the efficacy of the calibration, by choosing the Test Calibration button and selecting one of the options from the drop down menu that is enabled. The closer to a flat spectrum recorded, the better. This step will not save anything.






	When you run a calibration it will be automatically set as the active calibration for the program.

	The program will automatically save the calibration to you data file under calibration_# where number is an increasing counter for each time a calibration is run.

	You can switch the calibration, or set the calibration to none under Options/Calibration Parameters...

	To change the effective frequency range of a calibration, also see the Options/Calibration Parameters... menu.

	If you wish to change the calibration frequency or voltage, you will need to edit the Advanced Settings Dialog.



When a calibration is set, it will alter all outgoing (analog output) signals with a filter to compensate for the speaker roll-off. The exception to this is if the only component in the stimulus is a square wave; it is then assumed that output is not going to a speaker.


Calibration Tests

You can evaluate the calibration that was run by selecting the Test Calibration option at the top of the tab. Currently 3 different stimli are available:



	White noise, a stimulus with equal intensity all frequencies



	FM sweep (aka chirp) a stimulus with linear variation in frequency



	Tone curve, which loops though a series of tones to record their intensity.



	The input fields are the same as for a Tuning Curve

	A live plot of the recorded dB SPL values is generated in place of where the PSTH plot otherwise resides.
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Reviewing Data

To veiw data that have already been gathered, navigate to the Review tab. The tables here will be populated on file load, and each time a new test group finishes. Supported formats for review are Sparkle (HDF5) and Batlab. To add support for another format, see Adding a new data format

Batlab files will open read-only, and attempts to record new data with a Batlab file open will result in an error. Both the .pst and .raw files must be co-located and share the same name. Selecting one file will prompt sparkle to find it’s matching file.


File Contents Overview

In the top left are two ways to get a glance at all the data in the file.



	File tree : shows the heirachial structure of the file

	Test table : shows only datasets, flattened into a single table






Clicking on an item in the file overview area will populate the other review fields. Everything here responds to single-click, and if a test is large, it may take a second or two to parse the stimulus data information.

If you select a data set, the stimulus table will populate with a list of all the traces for the test. Clicking on one of these will show the data in the data display plot, as it appeared when gathered. It may be flicked through using the arrow button, using key board arrow keys.




Reviewing traces

The play button will automatically cycle through all the reps, from first to last, of the currently selected trace. play all will automatically cycle through every rep of every trace starting from first to last.

the overlay button will show all reps in the currenlty selected trace at the same time.




Stimulus Files

If Sparkle encouters a vocalization stimulus file with an invalid file path, the response recording will still show, but the stimulus plots will be empty. To set directories to search for vocalization file name in go to the Options menu and select Vocalizations path....
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Windowed

Windowed acquistion means collecting response recordings in finite time blocks. Select the Windowed option from the drop-down menu labeled Mode.


	Recording window length is in the upper right section of the interface.

	Threshold value is the voltage level for detecting spikes. This may be entered manually here, or dragged on the recording plot.

	Bin size is the time bins detected spikes are sorted into for the raster plot on the display

	Rep rate is the presenation rate for whole stimuli, in Hz. If this rate exceeds the rate allowable for the recording window length, repetitions will be presented immediately after each other (with some down-time for resetting).

	Acq. Sample rate is the sampling frequency of the response recording.
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Chart

Coming soon to a rig near you!
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Sparkle API

The program can be divided into two parts:


	The GUI which interacts with the user to get inputs and presents results. Saves user input values.

	The back-end which takes inputs and communicates with hardware to present stimuli and record results. Holds all state information related to stimuli and data. Handles all data file operations. Can be run without the GUI interface, but designed to be used with it.



The top-level class for the business logic is AcquisitionManager. This class divvies up tasks it receives from the Main UI class to the different acquisition runner modules.

The top-level class for the GUI is MainWindow. To run this with a data file dialog (recommended) run the main method of sparkle.gui.run.


Backend Structure


Runner classes

The AcquisitionManager contains runner classes for the different types of data acquisition that the system is capable of. It also contains some shared state and resources between the different acquisition runner classes such as communication queues. Only one acquisition operation may be in progress at any time.

The different acquisition operations that the program runs are:


	Explore (a.k.a Search) mode, run by SearchRunner. Allows on going, on-the-fly, windowed, acquisition. I.e. the stimulus may be changed in the after acquisition has begun. Data gathered in this mode is not currently saved to file.

	Protocol (a.k.a Experimental) mode, run by ProtocolRunner. Allows for a pre-defined list of stimuli to be presented for windowed acquisition. Stimuli cannot be changed once acquisition has begun, although it may be interrupted and halted before finishing.

	Calibration mode, consists of two types: a tone curve, or a single stimulus, which are run separately by CalibrationCurveRunner and CalibrationRunner respectively. Both are predefined, windowed acquisition, for the purpose of speaker calibration, intended to be run before the start of any other operation, but may be run at any time. Also associated is microphone calibration which is run by MphoneCalibrationRunner.

	Chart mode, run by ChartRunner. Allows for continuous, on-going, acquisition. For future development.



All of these runner classes share a common superclass AbstractAcquisitionRunner:




Hardware Communication

This application was built using National Instruments (NI) hardware and drivers. Specifically, the PCI-6259 and the daqmx drivers in ANSI C along with the PyDAQmx [https://pythonhosted.org/PyDAQmx/] package to interface the drivers with python.

Custom task classes exist for calling the NI drivers, these classes are based off of the C examples provided by NI.

Higher level player classes faciliate the repetitive and windowed nature of the recording this program is intended to execute. That said, continuous acquisition is also a goal, and there is a separate player class for this type of task.

NI provides simulated devices so that it is possible to develop applications without needing the actual hardware connected to the computer. However, this is only for the windows platform, so the module daqmx_stub stands in to allow development on the rest of the program without errors being thrown.




Stimulus Classes

The main container for an individual stimulus is the StimulusModel. Internally, the stimulus is composed of a 2D array (nested lists) of components which are any subclass of AbstractStimulusComponent. These classes are required to implement a signal function (not to be confused with signals/slots of Qt), which is used by StimulusModel to sum its components to get the total signal for the desired stimulus. This allows for creation of any stimulus imaginable through the ability to overlap components, and to define custom component classes.

On its own, a StimulusModel represents a single stimulus signal (the sum of it’s components). To create auto-tests (automatic component manipulation, e.g. a tuning curve), The StimlulusModel uses the information held in its AutoParameterModel attribute to modify itself in a loop, and collect all the resultant signals, yielding a list of signals to generate.

Any number of StimulusModels can be collected in a list via a ProtocolModel, to be generated independent of each other, in sequence.

Visually, the hierarchy of Stimulus Assembly is as follows:

[image: ../_images/stimulusUML.png]
The list of StimlusModels inside of a ProtocolModel, and the list of Components inside of a SimulusModel can, in fact, be empty (and are upon initialization), but cannot be when run by a runner class; i.e. an empty stimulus is considered an error.

Discovery of the stimulus components classes, by the UI, is automatic, with the intention to make it easier to add new component classes. The modules under the source folder sparkle/stim/types are searched for subclasses of AbstractStimulusComponent. Depending on flags set in each class, the component class will be pulled in to be available for explore, protocol or both operations by the UI.

For further information related to adding additional Stimulus Component classes see Extending spikey




Speaker Calibration

This program uses a digital filter to compensate for high frequency speaker roll-off. A broad-spectrum control signal (frequency sweep) is generated and recorded back using CalibrationRunner, which also generates the system frequency response from this recorded signal.

The frequency response for the system is derived via attenuation_curve function. The result of this is also presented to the user as an ‘attenuation curve’. This frequency response is saved to file, and can be used later to generate a new filter kernel.

The frequency response is given to the different acquisition runner classes which will pass it on to their StimulusModel. The StimulusModel class uses the frequency response vector, together with a vector of respective frequencies, to generate a filter kernel using impulse_response. This is saved to be used against output stimulus signals. This step is done in each StimulusModel class, and not more globally like the attenuation curve, becuase the filter kernel will need to be regenerated depending on output sample rate, and this may change between stimulus instances.

Thus, after stimuli are prepared, but before they are generated, the StimulusModel applies the calibration to the signal by convolving the filter with the output signal using convolve_filter.

To see the effect of a calibration, the calibration procedure, or the calibration curve that CalibrationCurveRunner runs will a calibration vector in place, will show stimuli with thier component frequencies corrected. Of course, it is also possible to see this in search mode with any stimuli. When using the GUI, a special interface is provided to examine the outgoing and recorded signal. Note that the CalibrationCurveRunner is used for testing only, it does not save a calibration.

To compare calibration performance and effectiveness test scripts calibration_performance.py and calibration_eval.py generate tables to compare run times and error between desired and achieved output signals. These scripts can be found in the test/scripts project folder.

For a more in depth narrative on how this procedure was developed, see this post [http://amyboyle.ninja/Calibrating-Ultrasonic-Speakers/], and especially this post [http://amyboyle.ninja/Calibrating-Ultrasonic-Speakers-Cont/]

There are scripts that were used in aid of evaluating the calibration procedure that can be found in the source under test/scripts:



	calibration_eval.py : Compares the efficacy of the calibration with varying parameters, such as filter length or smoothing points

	calibration_performance.py : Compares the execution time taken primarily for differing filter length

	hardware_attenuation.py : This simple script just compares the output signal to the input to determine amplitude loss across pure tone frequencies. Intended to be used so that we may determine the signal loss from a signal piece of hardware such as an attenuator or amplifier. Another way to investigate this is to analyze the output vs input of a FM sweep signal.






Filter length turned out to be the most influential factor on both filter effectiveness and performance. It is possible to choose a filter length that executes in a shorter amount of time, that still has very good ability to properly adjust signals.






GUI Structure

The Qt [http://qt-project.org/doc/qt-4.8] framework was chosen to build the GUI for this project. The project was developed using the PyQt package for the Python bindings. The layout of the main GUI window, as well as dialogs and other pieces, were created using Qt Designer. This creates a XML file that can be used to automatically generate the python code using a script that comes with the PyQt package. These files have the extension .ui. By convention, all the auto-generated python UI files end in “_form.py”. The main UI class MainWindow holds a reference to an AcquisitionManager, and the GUI gathers inputs from the user to feed to this main backend class. The Main GUI window mostly contains a lot of widgets that serve as editors for underlying stimuli classes or for plotting data. It also contains inputs to set the acquisition parameters, such as window size, samplerate, channel number, etc.

The views noted above are often contained in editor widgets. There is also an inheritance hierarchy for these editor widgets. (Discussed in the next section)


Stimulus widgets

To interface with the stimuli classes, this program makes use of the Qt Model-View classes to wrap around the native python objects. This is the case with 4 classes, our stimuli classes are wrapped by QProtocolTableModel,
QStimulusModel, QStimulusComponent, and QAutoParameterModel. Each of these models (except components) has a custom view, which inherits from a Qt view superclass, and also from AbstractDragView (Note that this is multiple inheritance). This is to create some sort of continuity with the way the user interacts with the different parts of stimulus assembly. That being said, a view may not always be used; sometimes a simplified editor widget is used to provide a short-cut for certain types of stimulus assembly, such as a tuning curve.

[image: ../_images/stimviewsUML.png]
Components each have their own editor widgets, which must be subclasses of AbstractComponentWidget. Which editor to use is supplied by the wrapper class for that Stimulus class, e.g. A Vocalization component class has a QVocalization wrapper class that has a showEditor method that will return an editor widget appropriate for that component type. A generic default editor is generated for component classes that does not have a wrapper provided, or if the wrapper class does not re-implement the showEditor method from base class QStimulusComponent.

All parts of the stimulus assembly have 1 or more editor widgets that can be used to manipulate the data model, these editor widgets may contain the views mentioned above. All editor widgets are a subclass of the base AbstractEditorWidget.




Plotting

The plotting is built upon the pyqtgraph [http://www.pyqtgraph.org/documentation] library. All custom plots widgets are subclassed from BasePlot. An important consequence of this is that custom mouse behaviour is the same across all plot widgets. Each plot widget in this package presents the data in a way that is appropriate for that data.

The plot widgets are arranged into displays:



	ProtocolDisplay: Main display for visualizing the the auditory stimulus and brain recording. Stimulus is shown in spectrogram, time signal, and FFT plots. Brain recording trace includes a raster plot of spike detection, which has an adjustable threshold.

	CalibrationDisplay : Has two plots that show the generated and recorded signals as FFT plots.

	ExtendedCalibrationDisplay : Shows the generated and recorded signals each as a spectrogram, time signal and FFT plot.






All of the display widgets separate their component plot widgets using QSplitters.






Data Files

All types of data files are accessed using the abstract AcquisitionData class as a base class to serve as a common interface. The open_acqdata function will take a filename and open the appropriate class (which is subclass of AcquisitionData) for that file. This allows us to interact with our data in a uniform way regardless of storage method.


	The file format chosen to save data to is HDF5. Reasons for choosing this file format:

	
	Ability to load a file without having to load all it’s contents in memory

	self-describing: can save metadata/stimulus info along data

	popular among scientists : not developed in house means anyone can access it without custom code

	Mature, been around a while and has 2 sets of python bindings

	Hierarchical structure matches our data needs well







To support data already existing the lab, Batlab format data can also be read (but not written to) with Sparkle.


Data backup

In HDF5Data, the class which handles data writing in Sparkle, backup data methods exist to save backup copies of datasets and metadata. This is important because if a program has an HDF5 file open and crashes it can corrupt the entire data file. The backup methods must be called manually. Sparkle calls the data backup methods after each segment has finished being collected; this allows us to make sure we capture all metadata that got saved with the dataset/group.


Explaination of implementation:

Upon file opening (new or load), a copy of the entire file is made and saved to a (hidden) backup folder created in the directory where the data file is. Each time a test segment finishes, that segment gets saved to it’s own backup file in the same folder. These files have incrementing filenames based off of the original data filename. If the program exits normally and closes the original datafile successfully, these backup data files are deleted. If the program crashes, this will not happen, and thus they will be present next time sparkle is started.

When an HDF5File is opened it checks for the presence of these backup files, and it if finds them rebuilds the datafile from these pieces. It renames the original file, to get it out of the way, and renames the re-built data file with the original name. It then carries on with the normal backup procedure. That the File checks for backups before loading the original is important... if a file is corrupted it may still be able to be opened, but data may still be missing; it is then harmful to backup this corrupted data, as it will clean up the previous backup in the process. Therefore, if there is evidence of a crash we do not trust the original data by default.

If a file is opened read-only, backups are not made. This allows multiple readers, and the user would have had a chance to make their own backup.








Logging

This program uses the python logging [http://docs.python.org/2.7/library/logging.html#module-logging] module. The logging configuration is found in the source at sparkle/tools/logging.conf. A custom handler was built to make log messages available to the user through a Qt widget. Logs should also be saved to file, as an extra measure of documentation for experiments, and debugging the program after active use.




Testing

Everything that can be tested, should be tested. There is a testing utility package, originally wrote for this project, but that has been split off, qtbot [https://github.com/boylea/qtbot]. This package simulates user interaction with the GUI, to allow for testing GUI components themselves, and that the appropriate results from using them happen. New functionality should be accompanied by tests.




Documentation

This documentation was built using Sphinx [http://sphinx-doc.org/index.html], which uses reStructuredText to generate HTML pages. To build this documentation, go to the doc directory and run make html. Any time a change is made to the source code, it should be made sure that the documentation, including the docstrings, API reference, and user guide, is up to date in the same commit. General improvements to the documentation are always welcome.




Extending

See Extending spikey
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Classes to marshall interaction with National Instruments hardware,
using the NI drivers wrapped by a python library, 
PyDAQmx [http://packages.python.org/PyDAQmx]. Developed for use with
the PCI-6259, may work for others, but no promises
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sparkle.gui.plotting package


Submodules




sparkle.gui.plotting.calibration_display module




sparkle.gui.plotting.calibration_explore_display module




sparkle.gui.plotting.protocoldisplay module




sparkle.gui.plotting.pyqtgraph_widgets module




sparkle.gui.plotting.raster_bounds_dlg module




sparkle.gui.plotting.raster_bounds_dlg_form module




sparkle.gui.plotting.viewbox module




Module contents
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sparkle.gui.stim package


Subpackages



	sparkle.gui.stim.components package
	Submodules

	sparkle.gui.stim.components.order_dlg module

	sparkle.gui.stim.components.qcomponents module

	sparkle.gui.stim.components.square_parameters module

	sparkle.gui.stim.components.vocal_parameters module

	sparkle.gui.stim.components.vocal_parameters_form module

	Module contents












Submodules




sparkle.gui.stim.abstract_component_editor module




sparkle.gui.stim.abstract_editor module




sparkle.gui.stim.abstract_stim_editor module




sparkle.gui.stim.auto_parameter_view module




sparkle.gui.stim.auto_parameters_editor module




sparkle.gui.stim.component_detail module




sparkle.gui.stim.component_label module




sparkle.gui.stim.dynamic_stacker module




sparkle.gui.stim.explore_component_editor module




sparkle.gui.stim.explore_stim_editor module




sparkle.gui.stim.explore_stim_editor_form module




sparkle.gui.stim.factory module




sparkle.gui.stim.generic_parameters module




sparkle.gui.stim.incrementer module




sparkle.gui.stim.incrementer_form module




sparkle.gui.stim.qauto_parameter_model module




sparkle.gui.stim.qstimulus module




sparkle.gui.stim.selectionmodel module




sparkle.gui.stim.smart_spinbox module




sparkle.gui.stim.stim_detail module




sparkle.gui.stim.stim_detail_form module




sparkle.gui.stim.stimulus_editor module




sparkle.gui.stim.stimulus_editor_form module




sparkle.gui.stim.stimulus_label module




sparkle.gui.stim.stimulusview module




sparkle.gui.stim.tuning_curve module




sparkle.gui.stim.tuning_curve_form module




Module contents
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sparkle.resources package


Submodules




sparkle.resources.cursors module


	
sparkle.resources.cursors.handEdit()[source]

	




	
sparkle.resources.cursors.openHand()[source]

	




	
sparkle.resources.cursors.pointyHand()[source]

	






sparkle.resources.icons module


	
sparkle.resources.icons.arrowdown()[source]

	




	
sparkle.resources.icons.arrowup()[source]

	




	
sparkle.resources.icons.windowicon()[source]

	






sparkle.resources.img module


	
sparkle.resources.img.default()[source]

	




	
sparkle.resources.img.noise()[source]

	






Module contents
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sparkle.run package


Submodules




sparkle.run.abstract_acquisition module




sparkle.run.acquisition_manager module




sparkle.run.calibration_runner module




sparkle.run.chart_runner module




sparkle.run.list_runner module




sparkle.run.microphone_calibration_runner module




sparkle.run.protocol_model module


	
class sparkle.run.protocol_model.ProtocolTabelModel(parent=None)[source]

	
	
allTests()[source]

	Gets all tests





	Returns:	list<StimulusModel>










	
clear()[source]

	Clears all tests from protocol






	
insert(stim, position)[source]

	Inserts a new stimulus into the list at the given position





	Parameters:	
	stim (StimulusModel) – stimulus to insert into protocol

	position (int [http://docs.python.org/2.7/library/functions.html#int]) – index (row) of location to insert to














	
remove(position)[source]

	Removes the test at position from the protocol





	Parameters:	position (int [http://docs.python.org/2.7/library/functions.html#int]) – index of stimulus to remove










	
rowCount()[source]

	The number of tests in this protocol





	Returns:	int – test count










	
setCalibration(db_boost_array, frequencies, frange)[source]

	Sets calibration for all tests

See StimulusModel






	
setReferenceVoltage(caldb, calv)[source]

	See StimulusModel






	
test(row)[source]

	Gets a test by index





	Parameters:	row (int [http://docs.python.org/2.7/library/functions.html#int]) – index number of test


	Returns:	StimulusModel










	
verify(windowSize=None)[source]

	Verify that this protocol model is valid. Return 0 if sucessful,
a failure message otherwise





	Parameters:	windowSize (float [http://docs.python.org/2.7/library/functions.html#float]) – acquistion window size (seconds), to check against duration, check is not performed is None provided


	Returns:	0 (int) for success, fail message (str) otherwise
















sparkle.run.protocol_runner module




sparkle.run.search_runner module




Module contents
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sparkle.stim package


Subpackages



	sparkle.stim.types package
	Submodules

	sparkle.stim.types.stimuli_classes module

	Module contents












Submodules




sparkle.stim.abstract_component module


	
class sparkle.stim.abstract_component.AbstractStimulusComponent[source]

	Bases: object [http://docs.python.org/2.7/library/functions.html#object]

Represents a single component of a complete summed stimulus


	
amplitude(caldb, calv, atten=0)[source]

	Calculates the voltage amplitude for this stimulus, using
internal intensity value and the given reference intensity & voltage





	Parameters:	
	caldb (float [http://docs.python.org/2.7/library/functions.html#float]) – calibration intensity in dbSPL

	calv (float [http://docs.python.org/2.7/library/functions.html#float]) – calibration voltage that was used to record the intensity provided














	
auto_details()[source]

	A collection of the parameter names that are available to
be set using auto-paramter manipulation.

Subclasses should re-implement and add to this list





	Returns:	dict<dict> – {‘parametername’: {‘label’:str, ‘unit’:str, ‘min’:float, ‘max’:float},}










	
clean()[source]

	




	
static deserialize(stream)[source]

	




	
duration()[source]

	




	
explore = False

	




	
intensity()[source]

	




	
loadState(state)[source]

	Loads previously saved values to this component.





	Parameters:	state (dict [http://docs.python.org/2.7/library/stdtypes.html#dict]) – return value from stateDict










	
name = 'unknown'

	




	
protocol = False

	




	
risefall()[source]

	




	
serialize()[source]

	




	
set(param, value)[source]

	




	
setDuration(dur)[source]

	




	
setIntensity(intensity)[source]

	




	
setRisefall(risefall)[source]

	




	
signal(fs, atten, caldb, calv)[source]

	Creates a signal representation of this stimulus, in the
form of a vector of numbers representing electric potential.
caldb and calv are used to determine the amplitude of the
signal.

Must be implemented by subclass





	Parameters:	
	fs (int [http://docs.python.org/2.7/library/functions.html#int]) – Generation samplerate (Hz) at which this signal will be output

	atten – actually just 0 for now?

	caldb (float [http://docs.python.org/2.7/library/functions.html#float]) – calibration intensity in dbSPL

	calv (float [http://docs.python.org/2.7/library/functions.html#float]) – calibration voltage that was used to record the intensity provided














	
stateDict()[source]

	Saves internal values to be loaded later





	Returns:	dict – {‘parametername’: value, ...}










	
verify(**kwargs)[source]

	Checks this component for invalidating conditions





	Returns:	str – message if error, 0 otherwise
















sparkle.stim.auto_parameter_model module




sparkle.stim.reorder module


	
sparkle.stim.reorder.order_function(name)[source]

	




	
sparkle.stim.reorder.random_order(listofthings)[source]

	






sparkle.stim.stimulus_model module




Module contents


	
sparkle.stim.get_stimulus_editor(name)[source]
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sparkle.stim.types package


Submodules




sparkle.stim.types.stimuli_classes module




Module contents


	
sparkle.stim.types.get_stimuli_models()[source]

	Returns all subclasses of AbstractStimulusComponent in python files,
in this package
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sparkle.tools package


Submodules




sparkle.tools.audiotools module




sparkle.tools.doc_inherit module

doc_inherit decorator

Usage:


	class Foo(object):

	
	def foo(self):

	“Frobber”
pass





	class Bar(Foo):

	@doc_inherit
def foo(self):


pass






Now, Bar.foo.__doc__ == Bar().foo.__doc__ == Foo.foo.__doc__ == “Frobber”

Copied from http://code.activestate.com/recipes/576862/


	
class sparkle.tools.doc_inherit.DocInherit(mthd)[source]

	Bases: object [http://docs.python.org/2.7/library/functions.html#object]

Docstring inheriting method descriptor

The class itself is also used as a decorator


	
get_no_inst(cls)[source]

	




	
get_with_inst(obj, cls)[source]

	




	
use_parent_doc(func, source)[source]

	








	
sparkle.tools.doc_inherit.doc_inherit

	alias of DocInherit








sparkle.tools.exceptions module


	
exception sparkle.tools.exceptions.DataIndexError[source]

	Bases: exceptions.IndexError [http://docs.python.org/2.7/library/exceptions.html#exceptions.IndexError]






	
exception sparkle.tools.exceptions.DisallowedFilemodeError(fpath, mode)[source]

	Bases: exceptions.IOError [http://docs.python.org/2.7/library/exceptions.html#exceptions.IOError]






	
exception sparkle.tools.exceptions.FileDoesNotExistError(fpath)[source]

	Bases: exceptions.IOError [http://docs.python.org/2.7/library/exceptions.html#exceptions.IOError]






	
exception sparkle.tools.exceptions.OverwriteFileError(fpath)[source]

	Bases: exceptions.IOError [http://docs.python.org/2.7/library/exceptions.html#exceptions.IOError]






	
exception sparkle.tools.exceptions.ReadOnlyError(fpath)[source]

	Bases: exceptions.IOError [http://docs.python.org/2.7/library/exceptions.html#exceptions.IOError]








sparkle.tools.log module


	
sparkle.tools.log.init_logging()[source]

	Initialize a logger from a configuration file to use throughout the project








sparkle.tools.logging_example module


	
sparkle.tools.logging_example.init_logging()[source]

	Initialize a logger from a configuration file to use throughout the project






	
sparkle.tools.logging_example.main()[source]

	




	
sparkle.tools.logging_example.throws()[source]

	






sparkle.tools.qsignals module




sparkle.tools.qtdoc module

Integration of Online Qt classes documentation with Sphinx


	
sparkle.tools.qtdoc.qtdoc_role(name, rawtext, text, lineno, inliner, options={}, content=[])[source]

	Links to a Qt class’s doc

Returns 2 part tuple containing list of nodes to insert into the
document and a list of system messages.  Both are allowed to be
empty.





	Parameters:	
	name – The role name used in the document.

	rawtext – The entire markup snippet, with role.

	text – The text marked with the role.

	lineno – The line number where rawtext appears in the input.

	inliner – The inliner instance that called us.

	options – Directive options for customization.

	content – The directive content for customization.














	
sparkle.tools.qtdoc.setup(app)[source]

	Installs the plugin.





	Parameters:	app – Sphinx application context.












sparkle.tools.spikestats module




sparkle.tools.systools module


	
sparkle.tools.systools.get_appdir()[source]

	




	
sparkle.tools.systools.get_drives()[source]

	




	
sparkle.tools.systools.get_free_mb(folder)[source]

	Return folder/drive free space (in bytes)






	
sparkle.tools.systools.get_project_directory()[source]

	




	
sparkle.tools.systools.get_src_directory()[source]

	




	
sparkle.tools.systools.rand_id()[source]

	






sparkle.tools.uihandler module


	
class sparkle.tools.uihandler.TextEditHandler[source]

	Bases: logging.Handler

Relay log message via a signal to connected widgets. Using a signal
vs. setting the text here allows for logging messages from threads.


	
emit(m)[source]

	








	
sparkle.tools.uihandler.assign_uihandler_slot(logger, slot)[source]

	






sparkle.tools.util module




Module contents

Module docstring for tools module
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Extending Sparkle



Adding New Stimulus Types



Subsclassing AbstractStimulusComponent


To add a new stimulus type to the application, there must be a component class to represent it. To create a new component class, create a sub-class of AbstractStimulusComponent, re-implementing the signal, and optionally, auto_details, loadState, stateDict, and verify methods, and the name, protocol, and explore properties:




		signal : This is the function that gets called to actually output the stimulus. You can use the amplitude function to calculate the amplitude of your signal, however you also need to adjust to get the RMS amplitude. You can do this by using the rms function from the tools package. Multiply this result against your signal to get the RMS amplitude.


		auto_details : The result of this method is used to determine what internal values will be available to be manipulated with the AutoParameterModel. By default, this will be duration, intensity, and risefall. This should be subclassed if you wish to add other values to this collection, or if you wish to remove any of the defaults. When adding new parameters to this dict, the name of the variable that you are refering to with a new entry should be the key of entry, preceeded by an underscore. E.g. if the variable inside your component class you are trying to change via auto parameters is called _foo, then the entry in the auto_details should be something like this : 'foo' : {'label': 'units', 'multiplier':1, 'min':1, max:5}


		stateDict : Provides internal values to save for loading later. Allows for saving and loading of stimulus templates and propagating default values when adding a new component. The same keys of the values added to this dict should be used by loadState to assign to the saved values back to the appropriate variables. You should also add an extra field here, that is not used by loadState, which is ‘stim_type’. This field is used for documentation purposes.


		loadState : Allows loading values from a previously saved component. Allows for saving and loading of stimulus templates and propagating default values when adding a new component. Assign the values in the provided dict to the internal variables that they were pulled from in stateDict


		verify : This method is called before a stimulus is generated (i.e before ‘signal is called), to check for errors. Check here for any disallowed values, or combination of values. e.g. that the risefall duration is not longer than the stimulus duration. This should return a useful error message of there is a conflict, or integer 0 for success.


		name : (str) this property will be the name that will show up on the GUI, and be in documentation, it should be unique from other Component classes


		protocol : (bool) whether this component class should be included as an option in the protocol builder portion of the GUI


		explore : (bool) whether this component class should be included as an option in the explore/search portion of the GUI









You are encouraged to look at examples of components in the stimuli_classes module. Add your own new classes to any module under the source folder sparkle/stim/types, the application will look for any subclass of AbstractStimulusComponent in this package and pull it into the program. If you have set the protocol and/or explore properties set to True it should then automatically appear in the GUI.


Note that the Vocalization component class is a special case, accomodated in other parts of the code, so other classes are best used as examples.





Creating custom editors and icons


If you just do the above, then the new component will be added to the GUI using the default component editor and painted using a generic representation. To customize this, you must also subclass
QStimulusComponent, and re-implement the paint and/or showEditor methods. The name of the new subclass should have the same name as your AbstractStimulusComponent subclass and pre-pended with a Q. This is important for the application to be able to find your custom GUI component subclass.


The default component editor, GenericParameterWidget, will use the auto_details method to determine what fields to include in the editor, and will assume the values to be numbers.


To create a custom editor, subclass AbstractComponentWidget, implementing the setComponent and saveToObject methods. Note that the component should be assigned to the _component variable. Also, the saveToObject method should emit the attributesSaved signal.







Adding a new StimulusModel editor


If you have a common arrangement of stimuli components and/or auto-parameters, and your needs are not best met by a saved template, then you may wish to create your own editor for StimulusModels, as a shortcut to creating your stimulus.


To do this, you will need to implement a new StimFactory. This class has two methods that you must implement:



		editor : This returns the class of your editor widget (i.e. a constructor). This widget must be a subclass of AbstractStimulusWidget. This widget class must implement the model and setModel methods. Also, it must have a QPushButton [http://qt-project.org/doc/qt-4.8/qpushbutton.html] as the variable ok, that is used to close the editor widget. This allows the base class’s closeEvent to edit the text on the button while waiting to verify the stimulus.


		create : This method must create and return a new StimulusModel, and intialize to have whatever components, auto-parameters, and/or values is appropriate. For example, for the Builder editor, this is just an empty StimlusModel, but for the Tuning curve editor, it has a PureTone component and two auto-parameters for intensity and frequnecy intialized.





Factories are not automatically entered into the GUI. Therefore, the Factory must be placed into the layout of the StimulusLabelTable as a DragLabel, by editing the constructor of StimulusLabelTable.





Adding a new data format


To add a new data format subclass AcquisitionData and implement all it’s methods. Sparkle interacts with all data through this interface. Also, datasets must be a numpy array and also have a name field, used to identify the test after it is pulled out of the class.
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  Source code for sparkle.stim.types

import glob, os

from sparkle.stim.abstract_component import AbstractStimulusComponent

[docs]def get_stimuli_models():
    """
    Returns all subclasses of AbstractStimulusComponent in python files,
    in this package
    """
    package_path = os.path.dirname(__file__)

    mod = '.'.join(get_stimuli_models.__module__.split('.'))
    if mod == '__main__':
        mod = ''
    else:
        mod = mod + '.'

    module_files = glob.glob(package_path+os.sep+'[a-zA-Z]*.py')
    module_names = [os.path.splitext(os.path.basename(x))[0] for x in module_files]

    module_paths = [mod+x for x in module_names]
    modules = [__import__(x, fromlist=['*']) for x in module_paths]
 
    stimuli = []
    for module in modules:
        for name, attr in module.__dict__.iteritems():
            #test if attr is subclass of AbstractStim
            if type(attr) == type and issubclass(attr, AbstractStimulusComponent):
                # print 'found subclass', name, '!!!'
                stimuli.append(attr)

    # print stimuli
    return stimuli


if __name__ == '__main__':
    print get_stimuli_models()
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  Source code for sparkle.stim.abstract_component

import cPickle
import uuid


[docs]class AbstractStimulusComponent(object):
    """Represents a single component of a complete summed stimulus"""
    name = 'unknown'
    protocol = False
    explore = False
    _start_time = None
    _duration = .01 # in seconds
    _intensity = 20 # in dB SPL
    _risefall = 0.003
    def __init__(self):
        self.idnum = uuid.uuid1()

[docs]    def duration(self):
        return self._duration


[docs]    def setDuration(self, dur):
        self._duration = dur


[docs]    def intensity(self):
        return self._intensity


[docs]    def setIntensity(self, intensity):
        self._intensity = intensity
        

[docs]    def risefall(self):
        return self._risefall


[docs]    def setRisefall(self, risefall):
        self._risefall = risefall    


[docs]    def set(self, param, value):
        setattr(self, '_'+param, value)


[docs]    def amplitude(self, caldb, calv, atten=0):
        """Calculates the voltage amplitude for this stimulus, using
        internal intensity value and the given reference intensity & voltage

        :param caldb: calibration intensity in dbSPL
        :type caldb: float
        :param calv: calibration voltage that was used to record the intensity provided
        :type calv: float
        """
        amp = (10 ** (float(self._intensity+atten-caldb)/20)*calv)
        return amp


[docs]    def signal(self, fs, atten, caldb, calv):
        """Creates a signal representation of this stimulus, in the
        form of a vector of numbers representing electric potential.
        caldb and calv are used to determine the amplitude of the
        signal.

        Must be implemented by subclass

        :param fs: Generation samplerate (Hz) at which this signal will be output
        :type fs: int
        :param atten: actually just 0 for now?
        :param caldb: calibration intensity in dbSPL
        :type caldb: float
        :param calv: calibration voltage that was used to record the intensity provided
        :type calv: float
        """
        raise NotImplementedError


[docs]    def verify(self, **kwargs):
        """Checks this component for invalidating conditions

        :returns: str -- message if error, 0 otherwise
        """
        if 'duration' in kwargs:
            if kwargs['duration'] < self._duration:
                return "Window size must equal or exceed stimulus length"
        if self._risefall > self._duration:
            return "Rise and fall times exceed component duration"
        return 0


[docs]    def auto_details(self):
        """A collection of the parameter names that are available to
        be set using auto-paramter manipulation. 

        Subclasses should re-implement and add to this list

        :returns: dict<dict> -- {'parametername': {'label':str, 'unit':str, 'min':float, 'max':float},}
        """
        return {'duration':{'unit':'s', 'min':0., 'max':3.},
                'intensity':{'unit':'dB SPL', 'min':0, 'max':120}, 
                'risefall':{'unit':'s', 'min':0, 'max':0.1}}


[docs]    def stateDict(self):
        """Saves internal values to be loaded later

        :returns: dict -- {'parametername': value, ...}
        """
        state = {
                'duration' : self._duration,
                'intensity' : self._intensity,
                'risefall' : self._risefall,
                'stim_type' : self.name
                }
        return state


[docs]    def loadState(self, state):
        """Loads previously saved values to this component. 

        :param state: return value from `stateDict`
        :type state: dict
        """
        self._duration = state['duration']
        self._intensity = state['intensity']
        self._risefall = state['risefall']


[docs]    def serialize(self):
        return cPickle.dumps(self)


[docs]    def clean(self):
        pass    


    @staticmethod
[docs]    def deserialize(stream):
        return cPickle.loads(stream)


    def __repr__(self):
        return self.__class__.__name__ + ':' + str(self.idnum)

    def __eq__(self, other):
        if self.idnum == other.idnum:
            return True
        else:
            return False

    def __ne__(self, other):
        if self.idnum != other.idnum:
            return True
        else:
            return False
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  Source code for sparkle.resources.icons

import os

from sparkle.QtWrapper import QtGui

thisfolder = os.path.dirname(os.path.realpath(__file__))

[docs]def arrowup():
    return QtGui.QIcon(os.path.join(thisfolder,'arrowup.png'))


[docs]def arrowdown():
    return QtGui.QIcon(os.path.join(thisfolder,'arrowdown.png'))


[docs]def windowicon():
    return QtGui.QIcon(os.path.join(thisfolder,'horsey.png'))
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  Source code for sparkle.resources.cursors

import os

from sparkle.QtWrapper import QtGui

thisfolder = os.path.dirname(os.path.realpath(__file__))

[docs]def handEdit():
    icon = QtGui.QIcon(os.path.join(thisfolder,'hand_ibeam.png'))
    cursor = QtGui.QCursor(icon.pixmap(20,20))
    return cursor


[docs]def openHand():
    icon = QtGui.QIcon(os.path.join(thisfolder,'openhand.png'))
    cursor = QtGui.QCursor(icon.pixmap(16,16))
    return cursor


[docs]def pointyHand():
    icon = QtGui.QIcon(os.path.join(thisfolder,'pointyhand.png'))
    cursor = QtGui.QCursor(icon.pixmap(18,18))
    return cursor
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  Source code for sparkle.tools.exceptions

[docs]class DataIndexError(IndexError):
    pass


[docs]class FileDoesNotExistError(IOError):
    def __init__(self, fpath):
        self.fpath = fpath

    def __str__(self):
        return "Attempt to access invalid file path: {}".format(self.fpath)


[docs]class DisallowedFilemodeError(IOError):
    def __init__(self, fpath, mode):
        self.fpath = fpath
        self.mode = mode

    def __str__(self):
        return "Attempt to access file {}, with invalid filemode {}".format(self.fpath, self.mode)


[docs]class ReadOnlyError(IOError):
    def __init__(self, fpath):
        self.fpath = fpath

    def __str__(self):
        return "Attempt to write to read only file {}".format(self.fpath)


[docs]class OverwriteFileError(IOError):
    def __init__(self, fpath):
        self.fpath = fpath

    def __str__(self):
        return "Attempt to write over existing file {}".format(self.fpath)
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  Source code for sparkle.tools.systools

import ctypes
import os
import platform
import random
import string
import sys

APPNAME = 'audiolab'

[docs]def get_appdir():
    if sys.platform == 'win32':
        appdir = os.path.join(os.environ['APPDATA'], APPNAME)
    else:
        appdir = os.path.expanduser(os.path.join("~", "." + APPNAME))

    return appdir


[docs]def get_project_directory():
    return os.path.abspath(os.path.dirname(os.path.dirname(os.path.dirname(__file__))))


[docs]def get_src_directory():
    return os.path.abspath(os.path.dirname(os.path.dirname(__file__)))


[docs]def get_free_mb(folder):
    """ Return folder/drive free space (in bytes)
    """
    if platform.system() == 'Windows':
        free_bytes = ctypes.c_ulonglong(0)
        ctypes.windll.kernel32.GetDiskFreeSpaceExW(ctypes.c_wchar_p(folder), None, None, ctypes.pointer(free_bytes))
        return free_bytes.value/1024/1024
    else:
        st = os.statvfs(folder)
        return st.f_bavail * st.f_frsize/1024/1024


[docs]def get_drives():
    if platform.system() == 'Windows':
        return ['C:\\', 'D:\\']
    else:
        return ['/home']


[docs]def rand_id():
    chars = string.ascii_uppercase + string.digits
    return ''.join(random.choice(chars) for x in range(4))
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  Source code for sparkle.stim.reorder

import random


[docs]def order_function(name):
    if name == 'random':
        return random_order


[docs]def random_order(listofthings):
    order = range(len(listofthings))
    random.shuffle(order)
    return order
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  Source code for sparkle.data.ParsePST

"""This file is as close to a direct translation of ParsePST.m as possible. 
If you are trying to access Batlab data, make sure you don't a 
:meth:`sparkly version<sparkle.data.open.open_acqdata>` instead.
"""

import re


[docs]def parse_pst(filename):

    # just go ahead and read the whole file in one go
    with open(filename) as fh:
        file_contents = fh.read()

    # windows adds carriage returns in addition to newlines
    file_contents = file_contents.translate(None, '\r')
    lines = file_contents.split('\n')
    # print lines

    # %Static strings
    test_aborted = 'Test aborted.'
    end_id = 'End of ID information'
    end_test_parameters = 'End of test parameters'
    end_spike_data = 'End of spike data'
    end_auto_test = 'End of auto test'

    test_types = ['tone',
                  'fmsweep',
                  'synthesized_batsound',
                  'amsound',
                  'broad_band_noise',
                  'narrow_band_noise',
                  'click',
                  'vocalization',
                  'high_pass_noise',
                  'low_pass_noise',
                  'sine_wave_modulation',
                  'square_wave_modulation']

    # %Indicates the current line being read.
    line_num = 1
    # %Total lines in the PST file
    num_lines = len(lines)
    # %Offset into the raw data file
    raw_pos = 0

    # %Collect experiment-wide data from ID section
    experiment = {}
    experiment['pst_filename'] = lines[0];
    experiment['date'] = lines[1];
    experiment['title'] = lines[2];
    experiment['who'] = lines[3];
    experiment['computername'] = lines[4];
    experiment['program_date'] = lines[5];
    experiment['test'] = []

    # discard rest of ID section
    line_num = lines.index(end_id) + 1

    while line_num < num_lines-1:
        # %Get the test type
        test = {}
        full_testtype = lines[line_num];
        line_num += 1;
        # %Get the test number.
        # test_line = textscan(lines{line_num},'%n %*s %*s %*n %s',1);
        match = re.match('(\d+) (.*)', lines[line_num])
        test['testnum'] = int(match.group(1))
        test['time'] = match.group(2)
        # %This is the Batlab assigned test type, not the test type that Bat2Matlab uses
        test['full_testtype'] = full_testtype
        # %Store the beginning location of the test
        line_num += 1

        # %Extract the test paramewters
        num_traces = int(re.match('\d+', lines[line_num]).group(0))
        line_num += 1

        # %Scan past the test parameter section
        line_num = lines.index(end_test_parameters) + 1
        lines[line_num-1] = ''

        # %Get the position of the beginning of the test in the raw data file
        test['offset_in_raw_file'] = raw_pos
        
        test['trace'] = []
        for trace_num in range(num_traces):
            trace_data = [int(x) for x in lines[line_num].split()]
            num_sweeps = trace_data[0]
            samplerate_da = trace_data[1];
            samplerate_ad = trace_data[3];
            duration = trace_data[4];
            points = int((samplerate_ad/1000.)*duration)
            trace = {}
            trace['record_duration'] = duration
            trace['samplerate_da'] = samplerate_da
            trace['samplerate_ad'] = samplerate_ad
            trace['num_samples'] = num_sweeps
            # %The length of the trace in the raw data file
            trace_raw_data_length = points*num_sweeps*2
            # %Store the trace raw offset and length
            trace['offset_in_raw_file'] = raw_pos
            trace['length_in_raw_file'] = trace_raw_data_length
            # %Increment the position in the raw data file
            raw_pos += trace_raw_data_length

            test_num = len(experiment['test'])
             # %Collect the stimulus parameters for all 4 channels
            stimulus_num = 0;
            test_stim_type = 0; #%Default
            stim = []
            for channel_num in range(4):
                stimulus, stim_type = parse_pst_stimulus(lines[line_num - 1 + 5*channel_num],test_num,trace_num);
                if len(stimulus) != 0: #%&& stim_type ~= 5 %FIXME. Not adding BBN stimulus
                    stimulus_num += 1
                    stim.append(stimulus)
                    if test_stim_type == 0:
                        test_stim_type = stim_type
            trace['stimulus'] = stim

            # %Set the test type based on the stimulus variety
            if test_stim_type == 0:
                test_type = 'control'

            elif test_stim_type ==1:
                if stimulus_num == 1: test_type = 'tone'
                elif stimulus_num == 2: test_type = 'twotone'
                elif stimulus_num == 3: test_type = 'threetone'
                elif stimulus_num == 4: test_type = 'fourtone'
            else:
                test_type = test_types[test_stim_type]

            test['testtype'] = test_type
            if test_stim_type > 0:
                trace['is_control'] = 0
            else:
                trace['is_control'] = 1

            line_num = lines.index(end_spike_data) + 1
            lines[line_num-1] = ''

            test['trace'].append(trace)

        # %Assert that the spike data terminates with an end auto test statement
        if lines[line_num] != end_auto_test:
            raise Exception('No end of auto test found after spike data');
        line_num += 1;  

        # %Get the test comment
        test['comment'] = lines[line_num]      
        line_num += 1;  

        experiment['test'].append(test)
    return experiment


[docs]def parse_pst_stimulus(stim_text, test_num, trace_num):
    # print stim_text
    stim_data = stim_text.split()
    # print 'stim_data', stim_data

    if len(stim_data) == 0 or int(stim_data[0]) == 0:
        return [], 0

    stim_type = int(stim_data[1])
    stimulus = {}
    stimulus['attenuation'] = float(stim_data[2])
    stimulus['duration'] = float(stim_data[3])
    stimulus['delay'] = float(stim_data[4])

    # %Static stimulus labels
    stim_types = ['tone',
              'fmsweep',
              'synthesized_batsound',
              'amsound',
              'broad_band_noise',
              'narrow_band_noise',
              'click',
              'stored_vocal_call',
              'high_pass_noise',
              'low_pass_noise',
              'sine_wave_modulation',
              'square_wave_modulation'];

    # %Default values
    stimulus['frequency'] = [];
    stimulus['rise_fall'] = 0;
    stimulus['soundtype_name'] = [];
    stimulus['reverse_vocal_call'] = [];
    stimulus['vocal_call_file'] = [];
    stimulus['bandwidth'] = [];
    stimulus['usweep'] = [];

    if stim_type == 0:
        return stimulus, stim_type
    elif stim_type == 1: #tone
        stimulus['frequency'] = float(stim_data[5]);
        stimulus['rise_fall'] = float(stim_data[6]);
        stimulus['soundtype_name'] = 'tone';
    elif stim_type == 2: #fmsweep
        stimulus['frequency'] = float(stim_data[5]);
        stimulus['bandwidth'] = float(stim_data[6]);
        stimulus['usweep'] = float(stim_data[7]);
        stimulus['rise_fall'] = float(stim_data[8]);
        stimulus['soundtype_name'] = 'fmsweep';
    elif stim_type == 8: # vocalization
        # print 'vocalization', stim_data
        stimulus['soundtype_name'] = 'vocalization';
        stimulus['reverse_vocal_call'] = int(stim_data[5]);
        if int(stim_data[6]) == 0:
            # %Old school
            # print 'stim_data 20', stim_data[20]
            stimulus['vocal_call_file'] = stim_data[20]
        else:
            # %New School
            # print stim_data[24], stim_data[33] + stim_data[35]
            # if len(stim_data[24]) > 1 and stim_data != '-1':
            #     print 'WARNING: PST file generated between March and September 2007. \n No audio file extension information available. \n Using .call1'
            # else:
            stimulus['vocal_call_file'] = stim_data[33] + stim_data[35]
    else:
        stimulus['soundtype_name'] = stim_types[stim_type];

    return stimulus, stim_type


if __name__ == '__main__':
  # parse_pst('/home/leeloo/testdata/Mouse 497/Mouse497.pst')
  parse_pst('C:/Users/Leeloo/testdata/Mouse 497/Mouse497.pst')
  parse_pst('C:/Users/Leeloo/testdata/August 5 2010/August 5 2010.pst')
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  Source code for sparkle.tools.logging_example

import logging
import logging.config
import os
import sys

import yaml


[docs]def init_logging():
    """Initialize a logger from a configuration file to use throughout the project"""
    with open(os.path.join(os.path.dirname(__file__),'logging.conf'), 'r') as yf:
        config = yaml.load(yf)
    logging.config.dictConfig(config)


[docs]def throws():
    raise RuntimeError('this is the error message')


[docs]def main():
    init_logging()
    logger = logging.getLogger('main')
    try:
        throws()
        return 0
    except Exception, err:
        logger.exception('testing: Error from throws():')
        return 1


if __name__ == '__main__':
    sys.exit(main())
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  Source code for sparkle.tools.doc_inherit

"""
doc_inherit decorator

Usage:

class Foo(object):
    def foo(self):
        "Frobber"
        pass

class Bar(Foo):
    @doc_inherit
    def foo(self):
        pass 

Now, Bar.foo.__doc__ == Bar().foo.__doc__ == Foo.foo.__doc__ == "Frobber"

Copied from http://code.activestate.com/recipes/576862/
"""

from functools import wraps

[docs]class DocInherit(object):
    """
    Docstring inheriting method descriptor

    The class itself is also used as a decorator
    """

    def __init__(self, mthd):
        self.mthd = mthd
        self.name = mthd.__name__

    def __get__(self, obj, cls):
        if obj:
            return self.get_with_inst(obj, cls)
        else:
            return self.get_no_inst(cls)

[docs]    def get_with_inst(self, obj, cls):

        overridden = getattr(super(cls, obj), self.name, None)

        @wraps(self.mthd, assigned=('__name__','__module__'))
        def f(*args, **kwargs):
            return self.mthd(obj, *args, **kwargs)

        return self.use_parent_doc(f, overridden)


[docs]    def get_no_inst(self, cls):

        for parent in cls.__mro__[1:]:
            overridden = getattr(parent, self.name, None)
            if overridden: break

        @wraps(self.mthd, assigned=('__name__','__module__'))
        def f(*args, **kwargs):
            return self.mthd(*args, **kwargs)

        return self.use_parent_doc(f, overridden)


[docs]    def use_parent_doc(self, func, source):
        if source is None:
            raise NameError, ("Can't find '%s' in parents"%self.name)
        func.__doc__ = source.__doc__
        return func



doc_inherit = DocInherit 
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  Source code for sparkle.QtWrapper

"""Adapted from https://gist.github.com/remram44/5985681

This compatibility layer allows to use either PySide or PyQt4 as the Qt
binding. """


import os
import sys

binding = 'PyQt4'

def set_sip_api():
    import sip
    api2_classes = [
            'QData', 'QDateTime', 'QString', 'QTextStream',
            'QTime', 'QUrl', 'QVariant',
            ]
    for cl in api2_classes:
        sip.setapi(cl, 2)

if binding == "PySide":
    from PySide import QtCore, QtGui, QtNetwork, QtSvg, QtTest
    sys.stderr.write("Using default binding %s\n" % binding)

elif binding == "PyQt4":
    # set_sip_api()
    from PyQt4 import QtCore, QtGui, QtNetwork, QtSvg, QtTest
    sys.stderr.write("Using default binding %s\n" % binding)

else:
    raise ImportError("Python binding not specified")

sys.modules[__name__ + '.QtCore'] = QtCore
sys.modules[__name__ + '.QtGui'] = QtGui
sys.modules[__name__ + '.QtNetwork'] = QtNetwork
sys.modules[__name__ + '.QtSvg'] = QtSvg
sys.modules[__name__ + '.QtTest'] = QtTest

if binding == "PySide":
    QtCore.QT_VERSION_STR = QtCore.__version__
    QtCore.QT_VERSION = tuple(int(c) for c in QtCore.__version__.split('.'))
    try:
        from PySide import QtOpenGL
        sys.modules[__name__ + '.QtOpenGL'] = QtOpenGL
    except ImportError:
        pass
    try:
        from PySide import QtWebKit
        sys.modules[__name__ + '.QtWebKit'] = QtWebKit
    except ImportError:
        pass

    # This will be passed on to new versions of matplotlib
    os.environ['QT_API'] = 'pyside'
    
    from datetime import datetime as datetime_, timedelta

    @staticmethod
    def qWait(t):
        end = datetime_.now() + timedelta(milliseconds=t)
        while datetime_.now() < end:
            QtGui.QApplication.processEvents()
    QtTest.QTest.qWait = qWait

    def QtLoadUI(uifile, base):
        from PySide import QtUiTools
        loader = QtUiTools.QUiLoader()
        uif = QtCore.QFile(uifile)
        uif.open(QtCore.QFile.ReadOnly)
        result = loader.load(uif, base)
        uif.close()
        return result

elif binding == 'PyQt4':    
    try:
        from PyQt4 import QtOpenGL
        sys.modules[__name__ + '.QtOpenGL'] = QtOpenGL
    except ImportError:
        pass
    try:
        from PyQt4 import QtWebKit
        sys.modules[__name__ + '.QtWebKit'] = QtWebKit
    except ImportError:
        pass

    QtCore.Signal = QtCore.pyqtSignal
    QtCore.Slot = QtCore.pyqtSlot
    QtCore.Property = QtCore.pyqtProperty
    os.environ['QT_API'] = 'pyqt'
[docs]    def QtLoadUI(uifile, base):
        from PyQt4 import uic
        return uic.loadUi(uifile, base)


[docs]def get_qt_binding_name():
    return binding



__all__ = ['QtCore', 'QtGui', 'QtLoadUI', 'get_qt_binding_name']
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  Source code for sparkle.stim

def get_stimulus_editor(name):
[docs]    # abstract this more
    from sparkle.gui.stim.abstract_editor import AbstractEditorWidget
    from sparkle.gui.stim.stimulus_editor import StimulusEditor
    from sparkle.gui.stim.tuning_curve import TuningCurveEditor

    if name == StimulusEditor.name:
        return StimulusEditor
    elif name == TuningCurveEditor.name:
        return TuningCurveEditor
    else:
        return None
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  All modules for which code is available


		__builtin__


		sparkle.QtWrapper


		sparkle.data.ParsePST


		sparkle.resources.cursors


		sparkle.resources.icons


		sparkle.resources.img


		sparkle.run.protocol_model


		sparkle.stim


		sparkle.stim.abstract_component


		sparkle.stim.reorder


		sparkle.stim.types




		sparkle.tools.doc_inherit


		sparkle.tools.exceptions


		sparkle.tools.log


		sparkle.tools.logging_example


		sparkle.tools.qtdoc


		sparkle.tools.systools


		sparkle.tools.uihandler
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  Source code for sparkle.resources.img

import os

from sparkle.QtWrapper import QtGui

thisfolder = os.path.dirname(os.path.realpath(__file__))

[docs]def noise():
    return QtGui.QImage(os.path.join(thisfolder,'noise.png'))


[docs]def default():
    return QtGui.QImage(os.path.join(thisfolder,'default.jpg'))
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  Source code for sparkle.tools.log

import logging
import logging.config
import os

import yaml


[docs]def init_logging():
    """Initialize a logger from a configuration file to use throughout the project"""
    with open(os.path.join(os.path.dirname(__file__),'logging.conf'), 'r') as yf:
        config = yaml.load(yf)
    logging.config.dictConfig(config)
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sparkle.gui.stim.components package



Submodules





sparkle.gui.stim.components.order_dlg module





sparkle.gui.stim.components.qcomponents module





sparkle.gui.stim.components.square_parameters module





sparkle.gui.stim.components.vocal_parameters module





sparkle.gui.stim.components.vocal_parameters_form module





Module contents
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  Source code for sparkle.run.protocol_model

import copy


[docs]class ProtocolTabelModel():
    def __init__(self, parent=None):
        self._tests = []
        self.caldb = None
        self.calv = None
        self.calibrationVector = None
        self.calibrationFrequencies = None
        self.calibrationFrange = None

[docs]    def setReferenceVoltage(self, caldb, calv):
        """See :meth:`StimulusModel<sparkle.stim.stimulus_model.StimulusModel.setReferenceVoltage>`"""
        self.caldb = caldb
        self.calv = calv
        for test in self._tests:
            test.setReferenceVoltage(caldb, calv)


[docs]    def setCalibration(self, db_boost_array, frequencies, frange):
        """Sets calibration for all tests

        See :meth:`StimulusModel<sparkle.stim.stimulus_model.StimulusModel.setCalibration>`"""
        self.calibrationVector = db_boost_array
        self.calibrationFrequencies = frequencies
        self.calibrationFrange = frange
        for test in self._tests:
            test.setCalibration(db_boost_array, frequencies, frange)
    

[docs]    def rowCount(self):
        """The number of tests in this protocol

        :returns: int -- test count
        """
        return len(self._tests)


[docs]    def test(self, row):
        """Gets a test by index

        :param row: index number of test
        :type row: int
        :returns: :class:`StimulusModel<sparkle.stim.stimulus_model.StimulusModel>`
        """
        return self._tests[row]


[docs]    def allTests(self):
        """Gets all tests

        :returns: list<:class:`StimulusModel<sparkle.stim.stimulus_model.StimulusModel>`>
        """
        return copy.deepcopy(self._tests)


[docs]    def remove(self, position):
        """Removes the test at position from the protocol

        :param position: index of stimulus to remove
        :type position: int
        """
        return self._tests.pop(position)


[docs]    def insert(self, stim, position):
        """Inserts a new stimulus into the list at the given position

        :param stim: stimulus to insert into protocol
        :type stim: :class:`StimulusModel<sparkle.stim.stimulus_model.StimulusModel>`
        :param position: index (row) of location to insert to
        :type position: int
        """
        if position == -1:
            position = self.rowCount()
        stim.setReferenceVoltage(self.caldb, self.calv)
        stim.setCalibration(self.calibrationVector, self.calibrationFrequencies, self.calibrationFrange)
        self._tests.insert(position, stim)
    

[docs]    def clear(self):
        """Clears all tests from protocol"""
        self._tests = []


[docs]    def verify(self, windowSize=None):
        """Verify that this protocol model is valid. Return 0 if sucessful,
        a failure message otherwise

        :param windowSize: acquistion window size (seconds), to check against duration, check is not performed is None provided
        :type windowSize: float
        :returns: 0 (int) for success, fail message (str) otherwise
        """
        if self.rowCount() == 0:
            return "Protocol must have at least one test"
        if self.caldb is None or self.calv is None:
            return "Protocol reference voltage not set"
        for test in self._tests:
            msg = test.verify(windowSize)
            if msg:
                return msg
        return 0
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  Search


  
  
  
    Please activate JavaScript to enable the search
    functionality.
  


  

  
    From here you can search these documents. Enter your search
    words into the box below and click "search". Note that the search
    function will automatically search for all of the words. Pages
    containing fewer words won't appear in the result list.
  


  
    
    
    
  

  
  
  
  


          

      

      

    


    
        © Copyright 2013, Amy Boyle.
      Created using Sphinx 1.3.1.
    

  

_modules/sparkle/tools/uihandler.html


    
      Navigation


      
        		
          index


        		
          modules |


        		sparkle 1.0.0 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for sparkle.tools.uihandler

import logging
import traceback

from sparkle.QtWrapper import QtCore


class LogSignal(QtCore.QObject):
    message = QtCore.Signal(str)

[docs]class TextEditHandler(logging.Handler):
    """Relay log message via a signal to connected widgets. Using a signal
    vs. setting the text here allows for logging messages from threads."""
    def __init__(self):
        super(TextEditHandler, self).__init__()
        self.signal = LogSignal()

[docs]    def emit(self, m):
        if m.levelno >= 40:
            if m.exc_info is not None:
                formatted_exc = ''.join(traceback.format_exception(*m.exc_info))
                # convert to HTML format
                formatted_msg =  m.msg + formatted_exc.replace('\n', '<br>')
            else:
                formatted_msg =  m.msg
            formatted_msg =  formatted_msg.replace(' ', '&nbsp;')
            colored_message = '<font color="Red">' + formatted_msg + '</font>'
        elif m.levelno >= 30:
            colored_message = '<font color="Orange">' + m.msg + '</font>'
        else:
            colored_message = m.msg

        self.signal.message.emit(colored_message)



[docs]def assign_uihandler_slot(logger, slot):
    handlers = logger.handlers
    # dig out the UI handler to assign text edit ... a better way?
    for h in handlers:
        if h.get_name() == 'ui':
            h.signal.message.connect(slot)
            break
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Setting Up The Development Environment


This program was developed to work on the windows platform. However, it has also been successfully installed to review data on Linux and Mac machines. The following describes my process for setting up the necessary packages to workon on the project in a virtualenv.


Of course, you will want to install Python 2.7, pip and virtualenv first.


Unix should be straight forward, noting the following paragraph about PyQt.


The trickiest part is installing PyQt in a virtualenv. I actually wrote a couple blog posts about how to do this in both Linux [http://amyboyle.ninja/Python-Qt-and-virtualenv-in-linux/] and Windows [http://amyboyle.ninja/Python-Qt-and-virtualenv-in-windows/].



Windows


Because installing some python packages from source on windows is painful, if not impossible, downloading the exe installers for those difficult packages is the way to go.


At the time of writing there is a great web page [http://www.lfd.uci.edu/~gohlke/pythonlibs/], maintained by Christoph Gohlke, which contains a nearly comprehensive listing of binary packages for python scientific libraries


So download the binaries for the following packages:



		numpy


		scipy


		matplotlib


		h5py


		pywin32





I put all of the .exe files in the same folder with the name easybin, but where you store them is up to you.


With the virtualenv active run easy_install thepackage.exe for each package.


The PyQt package is trickier. Use Gohlke’s site to download the installer.


Run the installer, but instead of installing to your global site-packages folder install to some other location. I made a separate folder under my home folder to hold binaries that I want to use in virtualenv.


Then just copy the files that were installed into your desired virtualenv’s site-packages directory.


The rest of the necessary packages are installable via pip:



		nose


		pydaqmx


		pyaml


		pyqtgraph


		pyuserinput





I also used IPython notebook during the development process, for that you will need (via pip):



		ipython


		pygments


		about


		pypandoc – also install pandoc outwith python


		pyzmq – used $env:vs90comntools = $env:vs100comntools
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  Source code for sparkle.tools.qtdoc

"""Integration of Online Qt classes documentation with Sphinx"""

import re

from docutils import nodes, utils
from docutils.parsers.rst.roles import set_classes


[docs]def qtdoc_role(name, rawtext, text, lineno, inliner, options={}, content=[]):
    """Links to a Qt class's doc

    Returns 2 part tuple containing list of nodes to insert into the
    document and a list of system messages.  Both are allowed to be
    empty.

    :param name: The role name used in the document.
    :param rawtext: The entire markup snippet, with role.
    :param text: The text marked with the role.
    :param lineno: The line number where rawtext appears in the input.
    :param inliner: The inliner instance that called us.
    :param options: Directive options for customization.
    :param content: The directive content for customization.
    """
    base = 'http://qt-project.org/doc/qt-4.8/'

    match = re.search('([^<]+)(<[^<>]+>)?', text)
    if match is None:
        raise ValueError

    label = match.group(1)
    if match.lastindex == 2:
        # remove the carots from second group
        clsmeth = match.group(2)[1:-1]
        # assumes single . separating a class and a method or property name
        cls, meth = clsmeth.split('.')
        ref = base + cls + '.html#' + meth
    else:
        ref = base + label.lower() + '.html'

    node = nodes.reference(rawtext, label, refuri=ref, **options)
    return [node], []


[docs]def setup(app):
    """Installs the plugin.
    
    :param app: Sphinx application context.
    """
    app.info("Adding Qt doc role")
    app.add_role('qtdoc', qtdoc_role)
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Advanced Settings Dialog


Found under the options->Advanced menu, this dialog contains the following settings:



		device name – Name of the National Instruments data acquistiion card to use


		max voltage (speaker) – Maximum voltage that should be delivered to amplifier/speakers. Stimuli beyond this value will get scaled down.


		max voltage (square) – Maximum voltage that the program should try to output through the DAC card ever. (used for square wave max amplitude)


		Attenuator – whether an attenuator is available to assist in producing smaller signals, and you want it enabled.








Settings Configuration File


This file holds a number of settings that have been deemed semi-permanent. They have been obsured from the user, as they are unlikely to need to be changed often. This file resides in the top-most folder of the project, and is titled settings.conf. It is loaded once, on program start. It is a YAML formatted file, with the following values:



		microphone_calibration_db – The intensity that the microphone calibrator device ouputs.


		default_genrate – The default samplerate for output, in Hz. This will be all stimuli, apart from stimuli based from recordings (e.g. vocalizations), which will be generated at the rate which they were recorded at.


		use_rms – Where to use the root mean square value of audio signals to determine amplitude, used in intensity calculation. If this is false, absolute voltage peak is used.


		reference_voltage – Voltage (V) to use for setting an intensity reference point in the program together with the reference frequency


		reference_frequency – Frequency (Hz) to use for setting an intensity reference point in the program together with the reference voltage
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