AxonQuant 1.0 User’s Guide

SYSTEM REQUERMENT

If you want to run AxonQuant 1.0 smoothly on your PC, here's what it takes:

Processor:    2 GHz dual core processor or faster
RAM：      4GB
OS:         Microsoft Windows
Software:    MATLAB 2011b or later. Neural network toolbox is required.

IMAGING REQUERMENT

1) Keep the axonal bundles horizontal (error < 0.5 degree) in the image.
2) The 8 bits grayscale Z-projection image is required for the AxonQuant 1.0 analyzing. You may need ImageJ to convert your z-stack images. 
3) Avoid any overexposure and make the intensity of images similar.
4) Keep the axonal density in reasonable range (5~30 axons/microgroove).
5) All the images to be quantified should have the exact same size. 

     
INSTALLATION
1) Verify the MATLAB 2011b or later is installed.
2) Unzip the package file.
3) Start your Matlab.  Open AxonQuant.m file and run by clicking the RUN button in MATLAB menu. 
4) The image examples folder contains image use for demonstration. Before quantifying, please load the example ANN profile first.  

HOW-TO

1) Axonal bundle segmentation
In AxonQuant1.0, each axonal bundle is regarded as sampling for the global index of axonal continuity. AxonQuant1.0 provides an auto segment tool to annotate the ROI that covers the exact microgroove area. In some cases, the automated segmentation needs to be tuned manually. Axonal bundle length which is determined by the size of image cannot be adjusted. Axonal bundle width is fixed when an artificial neural network (ANN) profile is loaded. Before creating a new ANN profile, you may use auto segment tool to assign Axonal bundle width for an ANN profile. Once an ANN profile is generated, Axonal bundle width is not allowed to change. Shift from the top is the distance between the top of #1 axonal bundle and the top of image. Spacing is the distance between two bundles. Adjust these segmentation parameters to make the red rectangle area covers the axonal bundle well.

2) [bookmark: _GoBack]The ANN profile
An ANN profile should be generated and loaded before performing any quantification. Creating a new ANN profile will start a training progress based on the simulation dataset. You may load an existed ANN profile by click the load ANN profile button. Always use the same profile to quantify images you would like to compare.

3) ANN Training
An ANN training window will pop-up by clicking the load ANN profile button. Axonal bundle length and Axonal bundle width should be assigned carefully here. Once the training process complete, these two parameters in the profile are not allowed to change.
Continuity: is the continuity index of the simulated axonal bundle which is used to train the ANN. 
Intensity: is normalized gray level. (0<= intensity <=1).
Density: is the number of axons.
Duplicates: decides the size of training data set. (Suggested value: 50~200)
Feature Extraction: chooses the function which you would like to use.

The default values of last 5 parameters work well in most cases. The training process will take several minutes or more. It depends on the size of training dataset and the power of your PC. 

4) Quantification
Before clicking the Quantify button, make sure the segmentation of axonal bundle is correct and ANN profile is loaded. Quantification results will show on the image and in a pop-up table. You may copy the results data from the table.
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