GUIDE

for using supplementary materials to the book

Electrical Dynamics of the Dendritic Space by Korogod S.M. and Tyc-Dumont S. with the interactive visualization tool NeuronViewer 
(developed by Kukushka V.I. and Korogod S.M.)
Part I. QUICK START GUIDE

The supplementary materials include: 

· NeuronViewer, an interactive visualization tool; 

· Data files necessary for animation of the Figs. 13.6 and 13.8 (B), (C) of the book.
Data files contain the data exported from NEURON simulator (Carnevale and Hines, 2006) describing the neuron’s morphology (names of structural parts, e.g. soma, axon, dendrite; three-dimensional coordinates and diameter of each segment) and the results of a computational experiment (at present, the transmembrane potential in each segment at time moments separated by the integration steps within a certain time interval).
NeuronViewer opens a selected data file, reads the morphological data and creates the images of the given neuron. Further the program reads the computed voltages, maps them on the images and generates time plots of the voltage at selected sites of the structure. NeuronViewer takes the advantage of reading the pre-computed data: it can read the data forward and backwards in time for whole model neuron or any selected combination of its structural elements. NeuronViewer allows selecting the neuron parts and representation of the results (see below)
The supplementary materials are available at the Publisher’s site in four downloadable files:

· NV_setup.exe is the NeuronViewer precompiled installer;

· PurkinjeP1.dat is the data file for animation of Fig. 13.6;

· PyramidalB.dat is the data file for animation of Fig. 13.8 (B);

· PyramidalC.dat is the data file for animation of Fig. 13.8 (C).

System requirements: MS Windows XP.
1. Download and install

1.1. Download NV_setup.exe on your desktop.
1.2. Click and run NV_setup.exe, follow the NeuronViewer Setup Wizard. Brows to the destination directory in which you want the NeuronViewer to be installed (e.g. “Program_files” directory on hard drive C:). When installation is finished, the directory “NeuronViewer” is created with the empty subdirectory “data” (C:\Program_files\NeuronViewer\data) and the corresponding shortcut appears on the desktop.
1.3. Download (move) the data files PurkinjeP1.dat, PyramidalB.dat and PyramidalC.dat in C:\Program_files\NeuronViewer\data\ directory. NeuronVeiwer is ready to work.
2. Starting and stopping NeuronViewer, getting Help
2.1. To start NeuronViewer double click on its shortcut icon on your desktop or on the corresponding item using Start/Program_Files/NeuronViewer. You should see the work window (Fig. 1).
2.2. To stop NeuronViewer click on “Close” button indicated by read arrow in Fig. 1.
2.3. Pressing F1 key or the combination of Alt+H keys brings “Help” window (Fig. 2), in which the user guide is displayed. The corresponding reminder is on the bottom left of the work window (black arrow in Fig. 1). 

2.4. Minimize, maximize, or close a window by pressing the corresponding button on the right of the Title bar.
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Fig. 1. Work window open at start of NeuronViewer with the directory browser (left part) and file browser (right part). Red arrow points to “Close” button. Blue arrow points to the directory containing the data files. Black arrow points to the reminder of how to get Help and general information about NeuronViewer.
[image: image2.png]To select a directory containing files with data you want to view with NeuronViewer use Drive Browser and Directory Browser.

Using Drive Browser you can select a drive you need either by entering a letter corresponding the drive or from a dropdown list box.

IUsing Directory Browser you can select a directory you need. Use a context menu to choose a Directory Layout: Directory List or Directory Outline.
Directory List - only the path from the root directory to the current directory is displayed,

Directory Outline - all subdirectories of expanded directories are displayed.

If a selected directory contains files with results of simulation, the list of the files are displayed in the File Browser.

For each ofthe files the following information is displayed:

Description - a short description of the file;

Filename - a name of the file with results of simulation;

Last modified - the date when the file was created.

To work with the file you need select the file in the File Browser and then press Enter (Return) on the keyboard or make double click with the mouse.
A Control Window appears. Atitle of the Control Window contains a name ofthe selected file.

The Control Window contains the following items ofthe user interface:

Data range - unit of measurement; range of measurement.

Variable scale - range of measurement used for color mapping.

Time range - unit of simulation time; range of simulation time.

Time scale - range of simulation time selected for viewing (the middle input field contains the current value of simulation time).

1D - to call a window with 1D graphic.

2D - to call a window with 2D graphic.

3D - to call a window with 3D graphic.

F(t) - to call a window with F{) graphic.

Info - to call a window with information ahout the model.

Frames delay (ms) input field - the value of delay for visualization of the contiguous frames.

Frames delay (ms) track bar - the alternative to frames delay input field way to set the value of delay for visualization of the contiguous frames.
Skip framesb0 - the number of skipped frames.

Start, Pause, Stop, Step forward, Step back - the buttons to control the viewing frames.
1





Fig. 2. Help window called by pressing F1 key or the combination of keys Alt+H. Scroll to find the required Help.
3. Opening a data file
3.1. To visualize the pre-computed data you should open one of the three available data files. 
3.2. Click on the “data” directory to open it (Fig. 1, blue arrow). You should see the list of data files in the right part, in which each line corresponds to a certain file and contains three fields “Description,” “File name,” and “Last modified” as indicated by the corresponding column headings. The “Description” field contains a short comment on the data in the file, of which the name is given in the “File name” field and the creation date and time are given in the “Last modified” field (see Fig. 3).
3.3. As the data file is open, the “Data Control” window appears (Fig. 4, bottom left).
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Fig. 3. Screenshot of the work window with the “data” directory (left browser) open and the list of the data files (right browser) shown. Single or double click on a certain line, respectively, selects or opens the corresponding data file.
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Fig. 4. “Data Control” window (bottom left) corresponding to the selected data file.
4. Controlling the data visualization

The “Data Control” window informs you about the total time interval and range of values of the membrane voltage stored in the data file and allows you:

· to specify the limits of time interval and voltage range for visualization;

· to select the parts of the simulated neuron for which the animated data are displayed;

· to select the graphical representation of the animated data (path distance plot, map on the dendrogram, map on the three-dimensional image, time plot);
· to change the rate of the animation;

· to start, pause and stop the continuous animation;

· to make a step-wise animation by forward or backward steps in time;

· to get additional information about the simulated neuron;

· to choose color-coding of the voltages mapped on the dendrogram and 3D image of the neuron and plotted as function of time.
4.1. Read the existing limits of the whole time interval and voltage range from the selected data file (they are pointed by arrows in Fig. 5).

4.2. Type the desired limits of the voltage range and time interval in the boxes indicated by red and blue arrows in Fig. 6. They must be within the existing limits (see p. 4.1).
4.3. The voltage limits mentioned in p. 4.2 define also the limits for the color-coding palette used for multi-color painting the plots in the 1D, 2D, and 3D display windows. The three available palettes are described in the corresponding files (palette1.ncm, palette2.ncm, and palette3.ncm), which are located in the NeuronViewer directory during the installation. At first start, the six-color palette from palette1.ncm file is pre-selected. To select another palette, left-click on the “Load palette” button (Fig. 7), see the list of *.ncm palette files in the “Open” window, select a file, and left-click on the “Open” button.
4.4. During animation, watch current time in the box indicated by the green arrow in Fig. 6. 

4.5. To select (unselect) the neuron parts, which have to be included in (excluded from) the display list, check (uncheck) in the check-box near the corresponding part name in the bottom (Fig. 8). To see more part names, scroll the window content using the scroll bar on the right.

4.6. The data are animated by displaying a sequence of screen frames. You can tune an appropriate rate of animation by delaying the display of the screen frames (up to 1000 ms) or by skipping a number (up to 100) of frames. 

4.7. The delay of displaying the frames is shown in the left control box. To set the delay, type the value (in ms) in the left control box or use the slider in the middle (Fig. 9, red arrows).

4.8. The number of skipped frames is shown in the right control box. To set this number, type it in the box or click on the nearby buttons with upward or downward arrowheads to increment or decrement the value, respectively (Fig. 9, blue arrows).
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Fig. 5. Where to read the lower and upper limits of the whole range of voltage (red arrows) and the whole interval of time (blue arrows) retrieved from the data file.
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Fig. 6. Type here the lower and upper limits of the voltage range (red arrows) and time interval (blue arrows), which you want to visualize the data. Watch here the current time (green arrow).
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Fig. 7. Click on the color button in “Data Control” to access to the palette files list. In the “Open” window, by clicking on a file name and then on the “Open” button, load the palette from the chosen file for color-coding the voltages in the range indicated in “Variable scale” boxes.
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Fig. 8. See the list of parts of the neuron and use check-boxes to select the parts for displaying the corresponding data.
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Fig. 9. Control elements for tuning the animation rate: input box and associated slider (red arrows) for setting the delay of displayed frames; input box and increment/ decrement buttons (blue arrows) for setting the number of skipped frames.

4.9. To get the animated plot(s) of the membrane voltage, press corresponding button(s): 1D – path distance plot, i.e. the superposition of voltage profiles along all paths in the selected neuron parts (e.g. dendrites, axon); 2D – color-coded voltage map on the two-dimensional dendrogram; 3D – color-coded voltage map on the three-dimensional image of the neuron; F(t) – time plot(s) of the membrane voltage at selected site(s) of the neuron (Fig. 10). 
4.10. Clicking on a button (Fig. 10) opens the corresponding display window. All four available windows are shown in Fig. 11. The type of the plot is indicated in the window heading that corresponds to the button label.
4.11. To select the site(s) for displaying the voltage time-course in “F(t)” window: bring the cursor in the “2D” window; place the cursor arrowhead at a chosen site on the dendrogram, and left-click. You will see the information box telling which site has been added to the list of time plots in the “F(t)” window (see Fig. 12 for example of adding the recording from axon).

4.12. To play the animation, use “Start,” “Pause,” “Stop,” “Step forward,” and “Step back” buttons (Fig. 13).
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Fig. 10. Control elements to open the display windows for visualization of plots of four types: 1D, 2D, 3D, and F(t) shown in Fig. 11.
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Fig. 11. Windows to display four types of animated plots of the membrane voltage. The headings correspond to buttons in “Data Control” window (see Fig. 10): 1D – path distance profiles; 2D – dendrogram map; 3D – three-dimensional image map; F(t) – time course at selected sites of the simulated neuron.
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Fig. 12. Selecting the site(s) for displaying time-plot(s) in the “F(t)” window: click in a site in “2D” window and get the site location in the information window.
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Fig. 13. Buttons controlling the animation play are located in the “Data Control” window as indicated by arrows and labeled like in standard media players.
5. Screenshots exemplifying the animated plots

Clicking the “Start” button in the “Data Control” window starts the animation displayed simultaneously in all windows using the data file corresponding to the animated figure of the book. Screenshots taken at two moments of time are shown in Fig. 14 on the example corresponding to Fig. 13.8 (B) of the book. The six-color palette is used by default for coding the voltages in 1D, 2D, and 3D representations of the computed data. 

Enjoy our interactive visualization tool and learn more about possible manipulations with the images by reading the NeuronViewer “Help” window (see p. 2.3) and the part II of the Guide. 
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Fig. 14. Screenshots of display windows taken at two moments of time during the animation of Fig. 13.8 (B) of the book. 
