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The Ministry – since march 2018
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Major Road Network in Bavaria
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Motorways: 2.500 km

Federal Roads: 5.900 km

State Roads: 14.100 km

County Roads: 19.000 km

//upload.wikimedia.org/wikipedia/commons/5/52/EU28-candidate_countries_map.svg
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ArcGIS Online – Analysis Tools
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AI and Esri ArcGIS
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Jupyter Notebook is a web-based 

interactive computational environment. 

Python is an interpreted, high-level, 
general-purpose programming 
language.

TensorFlow is an open source 
software library for high performance 
numerical computation.
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ArcGIS API for Python is a Python 

library for working with maps and 

geospatial data, powered by web 

GIS. 

www.tensorflow.org
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Machine Learning Integration
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Source: Esri Inc. 
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Look for “Esri Get Started with ArcGIS Notebooks” 

Python across ArcGIS
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Source: Esri Inc. 

Q3/2019?
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Notebooks in ArcGIS
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Source: Esri Inc. 
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Process cycle of Maintenance Management
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Data on the current road condition

and further information
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Infrastructure, Traffic, Accidents, …

Database: 2009, 2013, 2017  Prediction: 2021, 2025

Predictive Maintenance A70
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More than 

"just" image 

analysis!
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Types of analysis
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Source: Esri Inc. 
Spatial Intelligence
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Spatial

Intelligence

Geo-
Information-

System 
(GIS)

Extract 
Data from 
Feature 
Layer

Training 
the AI 

System

Using the
AI System

Submit 
Result to 
Feature 
Layer
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AI based on Geodata
» Extracting feature-information 

directly from map-layer

» Deep learning (training / prediction)

» Creating feature-layer directly from 

prediction
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Extracting

feature

information
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Creating

feature-layer
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Model structure

Deep learning
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technical implementation: Supper und Su        , Berlin
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In the current project at StMB multi-variant and spatio-temporal neural networks are 

applied. The predictions are influenced by the time axis and the geographical 

position, as well as by the other environment variables.

Usage of neural networks
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Used neural networks

 General Neural Network 

 Long Short Term Memory (LSTM)
 Sequence-to-Sequence Prediction

 Forgot and update layer from 

previous point in time

 1D- Convolutional Neural Network

 Discrete time series forecast

 Stacked CNN-LSTM-Modell
source: colah.github.io/posts/2015-08-Understanding-LSTMs/
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Quality results

shown with Tensorboard

Training
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The CNN+LSTM model generally provides good predictions. The variability of the

prediction was equal to that of the actual AUN value. Extreme values in the real data

are also represented by the model (see red arrows in the left diagram).

Prediction result
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technical implementation:                                , Berlin
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ArcGIS Online - Writing results
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ArcGIS Online – Using results
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Enabling Mobility 

by Deep Learning from Big Data

21


