Urban flood modelling

Drainage networks play a crucial role during urban floods:

normally acting as collectors they can overflow downstream when saturated. Topology not displayed directly but may be built:

Not taken into account in most urban

Lines: "From" and "To" nodes for connectivity Polygons: "Right" and "left" polygons for adjacency 

  of information about drainage network (even in France) pieces of information: incomplete, imprecise, and even sometimes contradictory 's nodes, i.e. manholes, devices… Polylines: network's pipes Polygons: surfaces such as retention basins Classical format=shapefile .shp Composed of 6 files, including: Geometry as set of vertices (shp), Attribute data file (dbf), Geographical projection (prj)of geometry only => e.g. no real connection between nodes and pipes Attributes: missing, false, contradictory…

  , ec: externally connected, po: partially overlapping, eq: equals, ntppi: (non) tangential proper part (inverse) in stormwater/sewer open access data sources missing data on elevation/slope renders it difficult to infer prevents from hydraulic modelling Algorithms exist to determine the optimal configuration of the network[Walter, 1995; Afshar, 2007 ; Moeini et Afshar, 2012 ; Swamee & Sharma, 2013]. But optimal configuration ≠ real networkEmergence of a new research theme at HSM through several projectsAcquisition of 5cm resolution images of Gigean and Prades-Le-Lez Method pre-treatment: road detection, vegetation and shadow filter Manhole cover detection: circular filter based on the radiometric difference between object and its environment (Bhattacharrya coefficient [Niigaki2012]) Meeting with ICAR team (LIRMM): Comparison with a learning-based method (SVM) developed for grave detection (Pasquet et al., 2015 JURSE) precision vs recall for different acceptation thresholds J. Pasquet et al. IEEE J.STARS, 2016 <hal-01275684>. B. Commandre et al. ISPRS workshop Hanover <hal-01556762>. class (TP/NbClass) 30% of the database for learning, 70% for the test. generic model for merging multi-source data • images, texts, tabular databases… Geographical data fusion • Use of belief theory for element matching from different maps Missing data completion • Use of Graph Neural Networks: Account for network's structure => better prediction of minority classes 16 Belghaddar et al., IJIST 2022, <hal-03685139>. Belghaddar et al., Water 2021, <hal-03264611>.
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Cart'Eaux project

Difficulties of manhole cover detection small objects, slightly contrasted, confusions

Deep Learning

Learning database:

• Prades le Lez: 5cm resolution images in natural colours (RGB) • Only 605 covers => database augmentation (env 20 000 covers and 50 0000 others) AlexNet:

• Convolutional Neural Network CNN • Parameters adaptation to small objects • 5 layers • 40x40 sliding window over the whole image (4 pixels step)