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  http://wellbeing.ihsp.mcgill.ca/publications/Barrington-Leigh-Millard-Ball-PLOS2017.pdf



  
http://wiki.openstreetmap.org/wiki/Quality_assurance



  



  

What about using an other dataset, 
to hilight (in)consistencies ?



  
Open Data from : http://geodata.grid.unep.ch - 2003 Raster

Light pollution map



  



  



  

https://www.azavea.com/blog/2017/05/30/deep-learning-on-aerial-imagery/



  



  



  



  



  

https://blog.deepsense.ai/deep-learning-for-satellite-imagery-via-image-segmentation/



  

 U-Net: Convolutional Networks for Biomedical Image Segmentation

https://arxiv.org/abs/1505.04597



  
https://hal.archives-ouvertes.fr/hal-01523573
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https://developmentseed.org/blog/2018/01/11/label-maker/



  

https://developmentseed.org/blog/2018/01/19/sagemaker-label-maker-case/



  

PostgreSQL
+

PostGIS
MxNet

WKB
Raster



  https://mxnet.incubator.apache.org/tutorials/basic/data.html



  

WITH
origins AS (SELECT ('{{855878,6534055},{878721,6533022},{873294,6541341},{870027,6524893}}'::float[]) AS ul ),
tiles AS (
     SELECT row_number() OVER() as tid,
            ST_SetSRID(
                ST_MakeEnvelope(ul[i][1], ul[i][2], ul[i][1] + 1250, ul[i][2] + 1250)
                , 2154
            ) AS geom
     FROM origins, generate_subscripts((SELECT ul FROM origins), 1) AS i
  ),
tile_rast AS 
(
    SELECT  tiles.tid,
            ST_AddBand(
                ST_SetSRID(
                    ST_MakeEmptyRaster(
                        250, 250,
                        ST_Xmin(tiles.geom)::float8,
                        ST_Ymax(tiles.geom)::float8,
                    2.5),
                2154),
            '8BUI') AS rast
    FROM tiles
),
images AS 
(
    SELECT  tile_rast.tid,
            tile_rast.rast AS tile_rast,
            ST_MapAlgebra( 
                ST_AddBand(tile_rast.rast, '8BUI'::text), 1,
                ST_Resample(ST_Grayscale(ST_Union(image.rast)), tile_rast.rast, 'bilinear'), 1,
                '[rast2] ', NULL, 'FIRST', '[rast2]'
            ) AS rast
             
    FROM tile_rast, LATERAL
    (
        SELECT rast 
        FROM sat.s2
        WHERE ST_Intersects(s2.rast, tile_rast.rast)
        
    ) AS image
    
    GROUP BY tile_rast.rast, tile_rast.tid
  ),
labels AS (
    SELECT  tile_rast.tid, 
            ST_MapAlgebra(
                 tile_rast.rast, 
                 ST_AsRaster(label.geom, tile_rast.rast, '8BUI'),
                 '([rast2])::integer', NULL, 'FIRST', '([rast2])::integer'
             ) AS rast
       
    FROM tile_rast, LATERAL 
    (
       SELECT ST_ClipByBox2D(ST_Buffer(ST_Union(osm.way), 10), 
                             ST_Envelope(tile_rast.rast)) geom
       FROM planet_osm_line osm
       WHERE osm.highway IS NOT NULL AND (osm.route = 'road' OR osm.route IS NULL)
       AND ST_Intersects(osm.way, tile_rast.rast)
       
       GROUP BY tile_rast.rast, tile_rast.tid
    
    ) AS label
)
SELECT Box3D(images.rast) AS bbox,
       ST_AsBinary(images.rast) AS data,
       CASE WHEN labels.rast IS NULL 
           THEN ST_AsBinary(images.tile_rast) 
           ELSE ST_AsBinary(labels.rast) 
       END AS label
FROM  labels RIGHT JOIN images ON images.tid = labels.tid



  

batch_size = 2
max_iter = 2

geo_iter = GeoIter(
    'postgresql://o:xxx@127.0.0.1:5433/osm_qa',
    (850000,6524040,890960,6565000), 2154, (256, 256), (10, 2.5),
    
    """
         SELECT ST_ClipByBox2D(ST_Buffer(ST_Union(osm.way), 6), 
                               ST_Envelope(tile_rast.rast)) geom
         FROM planet_osm_line osm
         WHERE osm.highway IS NOT NULL AND (osm.route = 'road' OR osm.route IS 
NULL)
         AND ST_Intersects(osm.way, tile_rast.rast)
    """,
    
    """
        SELECT ST_Grayscale(ST_Union(s2.rast)) AS rast
        FROM sat.s2
        WHERE ST_Intersects(s2.rast, tile_rast.rast)
    """,
    
    batch_size, max_iter)
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MxNet multi GPU (easy) handling

And if (really) needed, multi machines training

https://mxnet.incubator.apache.org/how_to/multi_devices.html 

 



  

MxNet RecordIO fast data loader

https://mxnet.incubator.apache.org/architecture/note_data_loading.html
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Could we MapReduce a map ?



  

Structuration by OpenDataSet 

#1 – DIY stage

#2 – Good Training DataSet publicly available 

#3 – Efficient PreTrained model publicly available

#4 – Out of the box app 



  

SpaceNet: https://aws.amazon.com/public-datasets/spacenet/

Volodymyr PhD: https://www.cs.toronto.edu/%7Evmnih/data/

ISPRS: http://www2.isprs.org/commissions/comm3/wg4/2d-sem-label-vaihingen.html

http://www2.isprs.org/commissions/comm3/wg4/2d-sem-label-potsdam.html

Labelled Datasets

EuroSAT: https://arxiv.org/pdf/1709.00029.pdf

DeepSAT: http://csc.lsu.edu/%7Esaikat/deepsat/



  



  

Next Steps

Lower resolution imagery ability (as Sentinel-2 or PlanetLab)

RL



  

https://www.college-de-france.fr/site/yann-lecun/course-2015-2016.htm

http://cs231n.stanford.edu/syllabus.html

https://raw.githubusercontent.com/mrgloom/Semantic-Segmentation-Evaluation/master/README.md

Human Learning



  

http://crowdsourcing.topcoder.com/spacenet

https://www.crowdai.org/challenges/mapping-challenge



  

Conclusions



  

@data_pink 

www.datapink.com
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