
Downloading dataset.
--2021-07-14 11:23:49--  https://landsat.usgs.gov/cloud-validation/sparcs/l8cloudmasks.zip
Resolving landsat.usgs.gov (landsat.usgs.gov)... 152.61.136.10, 2001:49c8:4000:122c::10
Connecting to landsat.usgs.gov (landsat.usgs.gov)|152.61.136.10|:443... connected.
HTTP request sent, awaiting response... 200 OK
Length: 1555733976 (1.4G) [application/zip]
Saving to: 'l8cloudmasks.zip'

l8cloudmasks.zip    100%[===================>]   1.45G  14.4MB/s    in 2m 47s  

2021-07-14 11:26:36 (8.88 MB/s) - 'l8cloudmasks.zip' saved [1555733976/1555733976]

Extracting dataset.

 delta      l8_cloud.sh    sending
'l8_cloud example.ipynb'   l8_cloud.yaml   train
 l8cloudmasks.zip    labels    validate

LC80010812013365LGN00_18_data.tif
LC80020622013244LGN00_32_data.tif
LC80050152014172LGN00_12_data.tif
LC80050562014076LGN00_33_data.tif
LC80150242014146LGN00_23_data.tif
LC80190352014078LGN01_26_data.tif
LC80200462014213LGN00_11_data.tif
LC80250402013245LGN00_45_data.tif
LC80250482014072LGN00_18_data.tif
LC80310432013207LGN00_11_data.tif

Example Image

LC80010812013365LGN00_18_mask.png
LC80020622013244LGN00_32_mask.png
LC80050152014172LGN00_12_mask.png
LC80050562014076LGN00_33_mask.png
LC80150242014146LGN00_23_mask.png
LC80190352014078LGN01_26_mask.png
LC80200462014213LGN00_11_mask.png
LC80250402013245LGN00_45_mask.png
LC80250482014072LGN00_18_mask.png
LC80310432013207LGN00_11_mask.png

Image
Label

l8_cloud_dataset.yaml 
l8_cloud_train_network.yaml

detailed config documentation

Epoch 1/10
31/31 [==============================] - 31s 520ms/step - loss: 0.9830 - sparse_categorical_accuracy: 0.6855
Epoch 2/10
31/31 [==============================] - 16s 450ms/step - loss: 0.7247 - sparse_categorical_accuracy: 0.7641
Epoch 3/10
31/31 [==============================] - 17s 462ms/step - loss: 0.6864 - sparse_categorical_accuracy: 0.7794
Epoch 4/10
31/31 [==============================] - 16s 451ms/step - loss: 0.6936 - sparse_categorical_accuracy: 0.7719
Epoch 5/10
31/31 [==============================] - 16s 452ms/step - loss: 0.6505 - sparse_categorical_accuracy: 0.7956
Epoch 6/10
31/31 [==============================] - 16s 446ms/step - loss: 0.6467 - sparse_categorical_accuracy: 0.7901
Epoch 7/10
31/31 [==============================] - 16s 458ms/step - loss: 0.6129 - sparse_categorical_accuracy: 0.8016
Epoch 8/10
31/31 [==============================] - 16s 443ms/step - loss: 0.6406 - sparse_categorical_accuracy: 0.7911
Epoch 9/10
31/31 [==============================] - 16s 433ms/step - loss: 0.6560 - sparse_categorical_accuracy: 0.7862
Epoch 10/10
31/31 [==============================] - 16s 446ms/step - loss: 0.6147 - sparse_categorical_accuracy: 0.8032

Finished, saving model to file:///home/mvonpohl/.local/share/delta/mlflow/1/bf8541ae88d94301a5906dfdf157a542/artifacts/final_model.savedmo
del.
Elapsed time =  186.9908163547516

usage: delta classify [-h] [--config CONFIG] [--verbose] [--gpus GPUS]
                      [--image-type IMAGE_TYPE]
                      [--image-file-list IMAGE_FILE_LIST]
                      [--image-dir IMAGE_DIRECTORY]
                      [--image-extension IMAGE_EXTENSION] [--image IMAGE]
                      [--label-type LABEL_TYPE]
                      [--label-file-list LABEL_FILE_LIST]
                      [--label-dir LABEL_DIRECTORY]
                      [--label-extension LABEL_EXTENSION] [--label LABEL]
                      [--threads THREADS] [--prob] [--autoencoder]
                      [--no-colormap] [--overlap OVERLAP]
                      [--validation VALIDATION] [--outdir OUTDIR]
                      [--basedir BASEDIR] [--outprefix OUTPREFIX]
                      [--confusion] [--error] [--error-abs]
                      model

positional arguments:
  model                 File to save the network to.

optional arguments:
  -h, --help            show this help message and exit
  --config CONFIG       Load configuration file (can pass multiple times).
  --prob                Save image of class probabilities.
  --autoencoder         Classify with the autoencoder.
  --no-colormap         Save raw classification values instead of colormapped
                        values.
  --overlap OVERLAP     Classify with the autoencoder.
  --validation VALIDATION
                        Classify validation images instead.
  --outdir OUTDIR       Directory to save output to.
  --basedir BASEDIR     Preserve paths of files relative to this directory.
  --outprefix OUTPREFIX
                        Prefix to output filenames.
  --confusion           Save confusion matrix.
  --error               Save image of model errors. Values will be difference
                        between predicted probability and the binary labels.
  --error-abs           Save image of absolute value of model errors. Values
                        will be the absolute value of the difference between
                        predicted probability and binary label. If both
                        --error and --error-abs are provided, --error-abs will
                        take precidence.

General:
  --verbose             Print debugging information.
  --gpus GPUS           Number of gpus to use.

Dataset:
  --image-type IMAGE_TYPE
                        Image type.
  --image-file-list IMAGE_FILE_LIST
                        File listing image files.
  --image-dir IMAGE_DIRECTORY
                        Directory of image files.
  --image-extension IMAGE_EXTENSION
                        Image file extension.
  --image IMAGE         Specify a single image file.
  --label-type LABEL_TYPE
                        Image type.
  --label-file-list LABEL_FILE_LIST
                        File listing image files.
  --label-dir LABEL_DIRECTORY
                        Directory of image files.
  --label-extension LABEL_EXTENSION
                        Image file extension.
  --label LABEL         Specify a single image file.

IO:
  --threads THREADS     Number of threads to use.

LC82290562014157LGN00_24_data : |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| 4 / 4
Shadow              --- Precision:  71.66%    Recall:  18.84%        Pixels: 140931 / 1048576
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 41893 / 1048576
Water               --- Precision:  84.42%    Recall:  94.72%        Pixels: 259184 / 1048576
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 1048576
Land                --- Precision:  57.91%    Recall:  99.38%        Pixels: 307181 / 1048576
Cloud               --- Precision:  98.77%    Recall:  63.86%        Pixels: 299387 / 1048576
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 1048576
 73.29% Correct
LC82210662014229LGN00_18_data : |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| 4 / 4
Shadow              --- Precision:  99.59%    Recall:   8.21%        Pixels: 107635 / 1048576
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 155 / 1048576
Water               --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 1048576
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 1048576
Land                --- Precision:  81.79%    Recall:  99.91%        Pixels: 794499 / 1048576
Cloud               --- Precision:  98.55%    Recall:  46.42%        Pixels: 146287 / 1048576
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 1048576
 83.02% Correct
Overall:
Shadow              --- Precision:  77.06%    Recall:  14.24%        Pixels: 248566 / 2097152
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 42048 / 2097152
Water               --- Precision:  84.33%    Recall:  94.72%        Pixels: 259184 / 2097152
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2097152
Land                --- Precision:  73.39%    Recall:  99.76%        Pixels: 1101680 / 2097152
Cloud               --- Precision:  98.71%    Recall:  58.14%        Pixels: 445674 / 2097152
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2097152
 78.16% Correct
Elapsed time =  2.800541877746582

LC82290562014157LGN00_24_data : |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| 9 / 9
Shadow              --- Precision:  68.95%    Recall:  18.42%        Pixels: 350552 / 2167040
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 75808 / 2167040
Water               --- Precision:  81.45%    Recall:  92.01%        Pixels: 336203 / 2167040
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Land                --- Precision:  58.56%    Recall:  99.33%        Pixels: 735668 / 2167040
Cloud               --- Precision:  98.62%    Recall:  65.74%        Pixels: 668809 / 2167040
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
 71.26% Correct
LC82210662014229LGN00_18_data : |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| 9 / 9
Shadow              --- Precision:  99.66%    Recall:   8.44%        Pixels: 279908 / 2167040
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 58 / 2167040
Water               --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Land                --- Precision:  76.46%    Recall:  99.85%        Pixels: 1471610 / 2167040
Cloud               --- Precision:  98.57%    Recall:  52.57%        Pixels: 415464 / 2167040
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
 78.98% Correct
Overall:
Shadow              --- Precision:  75.16%    Recall:  13.99%        Pixels: 630460 / 4334080
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 75866 / 4334080
Water               --- Precision:  81.44%    Recall:  92.01%        Pixels: 336203 / 4334080
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
Land                --- Precision:  69.42%    Recall:  99.68%        Pixels: 2207278 / 4334080
Cloud               --- Precision:  98.60%    Recall:  60.69%        Pixels: 1084273 / 4334080
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
 75.12% Correct
Elapsed time =  3.990959405899048

Validation Image

Validation Prediction

l8_cloud_dataset_mod1.yaml 
l8_cloud_train_network_mod1.yaml

Epoch 1/5
31/31 [==============================] - 31s 505ms/step - loss: 0.5149 - sparse_categorical_accuracy: 0.8845
Epoch 2/5
31/31 [==============================] - 16s 459ms/step - loss: 0.1606 - sparse_categorical_accuracy: 0.9453
Epoch 3/5
31/31 [==============================] - 16s 450ms/step - loss: 0.1455 - sparse_categorical_accuracy: 0.9429
Epoch 4/5
31/31 [==============================] - 16s 441ms/step - loss: 0.1311 - sparse_categorical_accuracy: 0.9501
Epoch 5/5
31/31 [==============================] - 17s 458ms/step - loss: 0.1471 - sparse_categorical_accuracy: 0.9440

Finished, saving model to file:///home/mvonpohl/.local/share/delta/mlflow/1/66114b61efaf4bde871df044bf9b1dbc/artifacts/final_model.savedmo
del.
Elapsed time =  105.85115361213684

LC82290562014157LGN00_24_data : |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| 9 / 9
Shadow              --- Precision:  98.98%    Recall:  95.22%        Pixels: 1830837 / 2167040
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Water               --- Precision:  78.44%    Recall:  94.68%        Pixels: 336203 / 2167040
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Land                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Cloud               --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
 95.14% Correct
LC82210662014229LGN00_18_data : |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| 9 / 9
Shadow              --- Precision: 100.00%    Recall: 100.00%        Pixels: 2167040 / 2167040
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Water               --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Land                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Cloud               --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 2167040
100.00% Correct
Overall:
Shadow              --- Precision:  99.54%    Recall:  97.81%        Pixels: 3997877 / 4334080
Shadow over Water   --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
Water               --- Precision:  78.44%    Recall:  94.68%        Pixels: 336203 / 4334080
Snow                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
Land                --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
Cloud               --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
Flooded             --- Precision:   0.00%    Recall:   0.00%        Pixels: 0 / 4334080
 97.57% Correct
Elapsed time =  4.004173278808594

Mod1 Validation Prediction

IRONFIST Examples
binary_unet.yaml 
wv_validate_E100.yaml

Sat Image 

Continuous Prediction 

Absolute Error

In [18]: !echo "Downloading dataset."
!wget https://landsat.usgs.gov/cloud-validation/sparcs/l8cloudmasks.zip

In [2]: !echo "Extracting dataset."
!unzip -q l8cloudmasks.zip
!mkdir validate
!mv sending/LC82290562014157LGN00_24_data.tif sending/LC82210662014229LGN00_18_data.tif validate/
!mkdir train
!mv sending/*_data.tif train/
!mkdir labels
!mv sending/*_mask.png labels/

In [8]: !ls

In [11]: !ls train/ | head

In [13]: !ls labels | head

In [20]: !delta train --config l8_cloud_dataset.yaml --config l8_train_network.yaml l8_clouds.SavedModel 2>/dev/null

In [21]: !delta classify --help

In [26]: !delta classify --config l8_cloud_dataset.yaml --image-dir ./validate --outdir ./no_overlap l8_clouds.SavedModel 2>/dev/null

In [27]: !delta classify --config l8_cloud_dataset.yaml --image-dir ./validate --outdir ./overlap_32 --overlap 32 l8_clouds.SavedModel 2>/dev/null

In [39]: !delta train --config l8_cloud_dataset_mod1.yaml --config l8_cloud_train_network_mod1.yaml l8_clouds_mod1.SavedModel 2>/dev/null

In [43]: !delta classify --config l8_cloud_dataset-mod1.yaml --image-dir ./validate --outdir ./mod1_overlap_32 --overlap 32 l8_clouds_mod1.SavedModel 


