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Input data preparation
1) 1 Landsat image;
2) 1 MODIS images at the same time as Landsat image;
3) one MODIS image at the prediction time;
4)* classification map of the Landsat image if using “FSDAF_preclassification.pro” code

Note: size of Landsat image should be k*scale (e.g., scale=480/30, 480 is resampled MODIS resolution, 30 is Landsat resolution), k is an integer 

Operation Steps of FSDAF
Step1: Configure Anaconda and PyCharm
Anaconda is selected as a virtual environment
1. Download Anaconda from https://www.anaconda.com/distribution/ for your operating system and install (Please check the box of “Add Anaconda to the system PATH environment variable”)
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PyCharm
1. PyCharm Community Edition is used as an integrated development environment (IDE) for development and debugging. Download the latest version of PyCharm from https://www.jetbrains.com/pycharm/download/#section=windows. The free Community Edition is recommended.
2. Install PyCharm (Please check the box of “Add launchers dir to the PATH”)
[image: ]

Configure PyCharm with Anaconda
1. Launch JetBrains PyCharm and click “File -> Open” to Open py_FSDAF project (i.e. select the folder “py_FSDAF” and then click “OK”)
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2. Select File -> Settings -> Project -> Project Interpreter
3. Click a settings button [image: ] for adding the python.exe interpreter that you just installed in Conda Environment to the “Existing environment”. In my case, the path is “D:\Anaconda\python.exe”, then click “OK”.
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Then click “OK” in the following interface window:
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Install the required packages
1. Open Anaconda Prompt in the window starter
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2. Locate your Python Scripts path (can be found within the Anaconda installation folder) and press Enter. In my case, the Python Scripts path is: D:\Anaconda\Scripts, so in the pop-out window, type “cd D:\Anaconda\Scripts” and the press “enter”
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3. Type “conda install gdal” and press “enter” to install the required Python package gdal (other required packages include os, numpy, yaml, statsmodels, scipy, tkinter idlwrap, many of which have been included in Anaconda, if not, please use pip install packagename to install required packages). Type “y” and press “enter” when the window shows the following message:
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4. It is done when you see the following text (if no errors appear, then the package was successfully installed)
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Step 2 Data Prepocessing
· In ENVI or MODS tool: resample all MODIS images to 480 m (250 m data to 240 m) use nearest neighbor method and reproject MODIS to Landsat’s projection;
· Resample Landsat image to the same resolution of MODIS (480 m or 240m) using pixel aggregate method
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Step 3 
· Geo-rectified one MODIS image to the resampled Landsat: Choose resampled Landsat as reference, correct MODIS. 
· Envi/map-registration/ select GCPs: image to image
The rule derived from GCPs applied to all MODIS images
Step 4
· Crop all MODIS images by sampled Landsat, make sure they are with exactly same size:
· Envi/File/save file as envi standard/import file-select MODIS image/spatial subset/file-select Landsat/ok
· Resample MODIS to 30m by nearest neighbor method
Note: For the test data, we have done step2-step4!
· Make sure all the input data with same size and all MODIS pixels are complete pixels (have 16*16 Landsat pixels inside)  
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Step 5: Set parameters and patBAD!
GOOD


Step 5 Set the parameters
1. Please follow the explanation or the paper to set the parameters, which can be set in parameters_fsdaf.yaml (and parameters_fsdaf_preclassification.yaml). The default parameters are used for test data, you can change these parameters according to your own data before using this parameter file. 
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NOTE: if the input data is with only one band, please set the parameter background_band to 1.
2. Since the ISODATA function used here is not the same as that in ENVI, as for the parameters for ISODATA classification, if you cannot acquire appropriate classification results, please:
· Adjust the input classification parameters into a proper range (for example, you can decrease or increase the value of maxStdx and minDis)
· Or classify input image using ENVI or other ways to get preclassification results and using FSDAF_preclassification.py to do spatio-temporal fusion work

Step 6: Run
Note:
· FSDAF: use isodata to do classification automatically. There is no need to input a classification map
· FSDAF_preclassification: users need to input a classification map from the Landsat image (for the test data, “Landsat20041126_SVM_classification” is the classification map)

Click Run -> Run ‘FSDAF’
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Open files according to the name of pop-up windows
· Open the parameter settings file (parameters_fsdaf.yaml or parameters_fsdaf_preclassification.yaml if using FSDAF_Preclassification)
· Set the temporary folder
· open the fine image of the first pair
· open the coarse image of the first pair
· open the coarse image of the prediction time
· open the class image of fine image in the 1st pair (if using FSDAF_Preclassification)

Output: a fused image of the original MODIS file name with a suffix “_FSDAF” 

Thanks for using FSDAF algorithm. If you meet any problems, please feel free to contact Miss Yue Sun or Dr. Xiaolin Zhu.
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w: 20 # set the half window size, 1if 25, the window size is 25*2+1=51
num_similar_pixel: 20 # set number of similar pixels
min_class: 4.0 # set the estimated minimum and maximum number of classes

max_class: 6.0

num_pure: 100 # number of most purest coarse pixels in each class selected for change calculation
DN_min: ©.0 # set the range of DN value of the image,If byte, © and 255

DN_max: 10000.0

scale_factor: 16 # set the scale factor, it is integer=coarse resolution/fine resolution, e.g., 4
block_size: 30 # set the size of block, e.g., 20 means 20+*20 coarse pixels, 1if process whole ETM
background: @ # set the value of background pixels. @ means that pixels will be considered as ba
background_band: 3 # which band with value = background indicating background pixels. Sometimes, b
# parameters for isodata classification

I: 20 # max number of iterations

maxStdv: 500 # threshold value for standard deviation (for split)

minDis: 500 # threshold value for pairwise distances (for merge)

minS: 200 # threshold value for min number in each cluster

M: ©.85 # threshold change in the clusters between each iter
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