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La (Geo) Data Science couvre ...
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Ingenierie des Visualisation & Analyses Machine Learning Analyses Modélisation & Partage
données Exploration Spatiales &IA Big Data Scripting & Collaboration

i

|A est qu'une composante
de la Data Science







Ingénierie des données

Manipulation des données | G omd ] ou ® Sre=e=e
/':‘::v‘ Jupyter bt
ETL - extract, transform, load — N
) ArcGIS Data Interoperability / FME ® == o2
Nettoyage des données | Python / Notebooks e ©

Geocodage @ @ @
Geo-Enrichissement B

ArcGIS Online, Pro, Enterprise

Extraction d’attributs

Contenus GéoSpatial prét-a-l'emploi

Living Atlas 5 @ @

Open Data ArcGIS Living Atlas, Hub
Contenus Premium
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VISUALISATION & EXPLORATION
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Visualisation & Exploration

Smart Mapping ) @ @ @

ArcGIS Online, Pro, Enterprise

Diagrammes —> @ @ @

ArcGIS Online, Pro, Enterprise

Exploration I:> @ @

ArcGIS Pro, Insights
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Analyse Spatiale

clols

ArcGIS Online, Pro, Enterprise THE LANGUAGE OF

Détection de patterns SPATI A.i_
Mesures (taille, envelope, AN ALYT!CS

distribution)
Using The Science of Where to understand our world—mapping where
Ana Iyses S patio _te m po rel Ies things are, how they relate, what it all means, and what actions to take.

Analyses prédictives

Understanding where Measuring size, Determining how Finding the best

An Ia I ses de résea ux shape, and distribution places are related locations and paths
y [E] Understanding where ] Calculating individual [ Determining what is [El Finding the
things are (location maps). feature geometries. nearby or coincident. best locations that satisfy
et of criteria.
° [F] Understanding where the IH Calculating geometries [E Determining and summarizing ezl s
Ana yses e terralns variations and patterns in and distributions of what is within an area(s). 2 Finding the
alu tivi 5 feature collections. best allocation of
E values a:cotn::: ::;am) jeature col 1ONS. E Dgtmmrg M\at b = al Tac:e;asa.lrces
Understanding ] 2 S
when locations and values change. B Determining ‘”hat.‘s visible [E] Finding the
cee from a given location(s). best route, path, or flow
m Datarmining over : along a network.

relationships in space E7] Finding the
and time. best route, path, or

corridor across open terrain.

[H Finding the
best supply locations

[ THE
e S r I ¥ g;""c' given known demand
WHERE" and a travel network.

Copyright © 2018 Esrt. Al rights resarved. 163093 camse

Detecting and
quantifying patterns

I3 Where are the significant
hot spots, anomalies,
and outliers?

What are the local, regional,
eg

and global spatial trends?

[E] Which features/pixels are
similar, and how can they
be clustered, classified,
and identified?

[E] Are spatial patterns
changing over time?

Making predictions

Fli] Given a success case,
predicting similar locations.

Fl Finding the factors that explain
observed spatial patterns and
making predictions.

P2 Interpolating a continuous
surface and trends from
discrete sample observations.

PX] Predicting how and where
objects spatially interact
(attraction and decay).

P21 Predicting how and where
objects affect wave propagation.

P Predicting where phenomena
will move, flow, or spread.

P Predicting what-if.







Machine Learning & Al

N———
Data Stores / Lakes

ArcGIS Analytic Servers
(Image, GeoAnalytics, Spatial)

Density-Based
Clustering

pooks

s
Jupyter <
.\/

Correlation des
données d’entrée et
de sortie, Techniques
de selection de
variable, ...

TensorFlow

PYTORCH

[tération des
processus avec
différents models,
scoring et selection
de modeles



Machine Learning & Al — Algorithmes inclus dans ArcGIS C|>C_’

Classification Deep Learning

Pixel & Object Based Generate training samples

Image Segmentation Detect objects

Maximum Likelihood Classify pixels

Random Trees
Support Vector Machine
LAS Classification
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Clustering :
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Prediction
Spatially Constrained Multivariate _
Clustering Empirical Bayesian Kriging T _» 9L"ﬂ

Multivariate Clustering

Areal Interpolation a IR l?l

EBK Regression Prediction

Density-based Clustering

= N ﬂ
Ordinary Least Squares Regression and o
Exploratory Regression s

Hot Spot Analysis
Cluster and Outlier Analysis

Space Time Pattern Mining Geographically Weighted Regression
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Big Data Analytics

@ @ @ Big Data Analytics

ArcGIS Online, Pro, Enterprise

Raster
(] (] o o S i bl D i
Visualisation de big data e T
Corridors Distance
Analyses distribuées de données vecteurs : - Topo Proximities
2 ' Classify Interpolation
[ ] [ ] v Ve |- D'ff :
Analyses distribuées de données Raster | s | f - -
- ' | e "‘.' "I q
Analyses Temps-Réelles | | Vector

Density Hot Spots

Buffer Construct Tracks

Summarize Find Similar
Aggregation Spatial Join

Space-Time
Analytics

12:00 AM




MODELISATION & SCRIPTING .

1atite os.path.
stri:pn

join{datadit,
str. sp\it\open\idf

\\en\se\t names))))

self.names .
sel\f. index d1ct(zxp(se\.f.names. range
\t. ndims
uretfile os.path. ioi.n(datadir , “feature Joint)
dimensions“ \\en\se\f names)

{BigF jle) %d features, 9%d
pinary: %S self .featuref ile
Xt %S jafile

se\! ndims)




Modeling and Scripting —

How much rain and where?

To get start

on. The map is a live

jet that is internally using the ArcGIS JavaScript API the
Modélisati

In [2]: import arcgis
from arcgis.gis import GIS
from IPython.display import display

In [3]:  gis = GIS("https://www.arcgis.com”, "arcgis_python", "P@ssword123")
In [4]: map = gis.map("Chennai”, zoomlevel = 8)
Aut tisati

ArcGIS Online, Pro, Enterprise {+ Jomi 1

L] A. ;

Bengaluru Sty atham

Extensibilité et intégration

Jupyter

Kanakapua Knnshoagin

Dhamapun

WS S o err

ArcGIS | Finding Zones For a New

Transparence et reproductibilité

E O+ % & B 4 % MHRn B C W | Makgon v
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g Clustering

& share & Info

In [59]: # Remove existir . .
gis.content.delete_items - UNLTED
8is.content.search(f restaurant_hotspots_@: .

F DestamantiBotispats W 1f one

# optimized hot spots, using sales volume as the
restaurant_hot_spots_item = features.analyze_patterns.
restaurants_item, analysis_field-'salesvol’,
output_name='restaurant_hotspots_01°, gis=gis)

3 ttsb .
hot_spots_map = gis.map( ") ‘
hot_spots_map.add_layer (restaurant_hot_spots_item)

hot_spots_map.zoom = 18

hot_spots_map







Partage & Collaboration

Partage et travail collaboratif @ @

ArcGIS Online, Enterprise (Portal)

Bureau Terrain Communauté
Applications

Intégration des résultats ou des capacités
d’analyse dans les applications métier
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THE SCIENCE OF WHERE"




