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Überblick: AI Tools und Models
Clemens Naderer



Artificial Intelligence

Machine Learning

Deep Learning

Generative AI

LLMs

GeoAI



Artificial Intelligence

Machine Learning

Deep Learning

Generative AI

LLMs

AI Assistants



Agents

Denk-, Planungs- und Orchestrierungs - Frameworks



"AI is the most profound technology that

humanity will ever develop and work on. 

It is even more profound than fire or

electricity or the internet“

Sundar Pichai, Google CEO



AI Tools & 
Modelle

Imagery 

3D

Tabular

Unstructured

Lidar / Point 
Cloud

Full-Motion
Video

Vector

Daten gewinnen

Extrahieren 
von Features

Automatisierte 
Analyse

Erkenntnisse 
ableiten

Vorhersagen
machen

Time Series Forecasting

Regression & 
Classification

Climate Forecasting

Damage Assessment

Point Cloud 
Classification

Land Cover 
Classification

3D Object Detection
Building and Road 
Extraction

Data Extraction from PDFs
Entity Extraction

AutoML & AutoDL

Vegetation Encroachment 
Analysis

Change Detection



Let’s get started
Human Settlements



Let’s get started
Change



Let’s get started
New structures



Let’s get started
Infrastructure planning



All done using deep learning!!

Another example…



UNetClassifier

PSPNetClassifier

DeepLab

BDCNEdgeDetector

HEDEdgeDetector

MultiTaskRoadExtractor

ChangeDetector

Pixel  (semantic) 
Classification Object Detection Instance Segmentation Image Classification

Key Imagery Tasks

FasterRCNN

RetinaNet

YOLOv3

SingleShotDetector

FeatureClassifierMaskRCNN

Image Translation

CycleGAN

Pix2Pix

SuperResolution

ImageCaptioner



Imagery & 3D

Interactive Object Detection

Multi Object Tracking
Asset mapping

Road Extraction

Image Enhancement

Object Detection

Object Classification

Pixel Classification

Edge Detection

Point Cloud Classification

3D Object Detection

Change Detection

Field Surveying

Overhead Imagery

Field Images

3D Point Clouds

Oriented ImageryMotion Imagery

3D Scenes

Edge Inferencing

Time-series
Crop classification

Neu & Verbessert——————

—————

• Model training wizard

• AutoDL

• Multi feature extraction

• Attachments

• Time-series

• SuperRes New Model (Pro)

• SAMLoRA fine-tune (Pro)

• Prithvi fine-tune (Pro)

• Text prompts for labelling

• Multi-GPU inferencing

• 3D Object Detection

Climate forecasting



AI Modelle
 Pretrained & Ready-to-Use 

• Swimming Pools

• Power Lines

• Pylons

• Roads

• Scene Text Parsing

• Ships / Shipwrecks

• Solar Panels / Parks

• Trees

• Water Bodies

• Well Pads

• Wildfires

• Wind Turbines

• Agricultural Fields

• Buildings

• Cars

• Cloud Masks

• Common Objects

• Cooling Towers

• Crowd Counting

• Face Blurring

• Humans

• Insulator Defects

• Land Cover

• License Plates

• Mangroves

• Map Simplification

• Object Tracking

• Oil Spills

• Oil Tanks

• OCR

• Palm Trees

• Parcels

• Parking Lots

• Pavement Cracks

• Pedestrian Infrastructure

• Plant Leaf Disease

. . . Verfügbar als Deep-Learning-Pakete

über den Living Atlas

HF Visual Question 

Answering

Pedestrian Infrastructure 

Classification

Global

Roads

Canopy Height Estimation (Meta)

Map Simplification

Aufgabenspezifische Modelle

Foundation-Modelle

• CLIP Zero-Shot Classifier

• Depth Anything

• GroundingDINO

• Prithvi

• Prompt-Based Segmentation

• Segment Anything Model (SAM)

• Text SAM

• Time Series Forecasting (Time-MoE)

• DINOv3

Integration

Hugging Face

• Image Inpainting

• Object Classification & Detection

• Pixel Classification

• Text Classification & Translation

• Text & Visual QA

Cloud AI Services

• Image Interrogation

• Vision Language Context-Based Classification

Clouds

Trees

Land Cover 

Time-MoE

Crop Classification 

(Prithvi)

SAM3 (Esri NZ)

Cars (Text SAM)

Building Footprints 



FOUNDATION

MODEL

TRAINING ADAPTATION

Large-scale 

Neural Network

Land Cover Classification

Regression

Pixel Classification

Entity Extraction

Similarity Search

VIELZAHL AN 

GIS-

AUFGABEN

VIELFÄLTIGE              

GIS - DATEN

Embeddings

Location Encoder Models

Remote Sensing Foundation Models

Geospatial Vision Language Model (GeoVLM)

Imagery 

3D

Tabular

Unstructured

Full-Motion

Video

Lidar / 

Point Cloud

Vector

Geospatial Foundation Models



AI Tools
Train and use AI models

ArcGIS Pro  

GeoAI Toolbox / Image Analyst

ArcGIS Online 

ArcGIS Enterprise 
Map Viewer

Deep Learning Studio

ArcGIS API for Python

ArcGIS Notebooks

arcgis.learn

AI Tools
 Trainieren und nutzen Sie AI-Modelle



Living Atlas - Foundation Models
Download und Beschreibung

https://livingatlas.arcgis.com/en/browse/?q=foundation%20models#q=foundation+models&d=2&type=tool&itemTypes=Deep+Learning+Package


Pre-Trained Models von Esri
Quelle und Anforderungen

• Sind über den Living Atlas verfügbar.

• Beschreibung jeweils mit

• Guide für Nutzung des DLPKs

• Erforderliches Format des Inputs

• Möglichkeit des Fine-Tuning vorhanden?

• Welches Model steckt dahinter?

• Durchschnittliche Genauigkeit des Modells

• Beispiel für Output

https://livingatlas.arcgis.com/en/browse/#d=2&type=tool&itemTypes=Deep+Learning+Package
https://livingatlas.arcgis.com/en/browse/#d=2&type=tool&itemTypes=Deep+Learning+Package


NEU - Direkte Nutzung in ArcGIS Pro

• Download direkt über das Katalog 

– Panel

• Direkte Auswahl des Modells im 

Tool „Extract Features using AI 

Models“

• Mehrere Modelle können in 

einem Tool automatisiert auf 

einen Datensatz angewendet 

werden



Living Atlas - Bilddaten
Bilddaten direkt aus dem Living Atlas nutzen

• Satellitenbilddaten können direkt mit KI Modellen genutzt werden, z.B.:

- Land Cover Klassifizierung mit Sentinel Daten

- Analysis - Optimized

https://livingatlas.arcgis.com/en/browse/?q=%22Sentinel-2%20Level-2A%22#q=%22Sentinel-2+Level-2A%22&d=2


Grundlagen - AI und Imagery
Hardware & Software 

• GPU: graphics processing unit

• CPU: central processing unit

• CUDA: Compute Unified Device Architecture

• DLPK: ArcGIS Pro deep learning model package

• Für Deep Learning in ArcGIS wird mindestens eine GPU mit CUDA Version 6.1 und 

aktuellem Nvidia Treiber empfohlen. Der Grafikspeicher der Karte sollte mindestens 6GB 

sein, idealerweise 16GB.

• Die erweiterten Rechenkapazitäten der GPU können auch in einigen Tools der Spatial 

Analyst Erweiterung eingesetzt werden. 



ArcGIS - Deep Learning Framework

• Installation des Deep Learning Frameworks nötig.

• Download über MyEsri

• Downloads verfügbar für ArcGIS Pro, ArcGIS Server, ArcGIS Allsource, ArcGIS Drone2Map 

und ArcGIS Reality Studio

• Immer für die jeweils installierte ArcGIS Version 

• Backbones zur Offline Nutzung über Github erhältlich



Fragen?



Detektion von Kühltürmen 

mit Deep Learning

17.09.2026

Referat Geodateninfrastruktur

DI(FH) Victoria Achatz



Ausgangslage

• Legionellose: Bakterielle Lungenerkrankung, Erreger werden durch Aerosol übertragen (Wohnung, 

Beherbergungsbetrieb, ggf. Quellen im Freien - Verdunstungsrückkühlanlagen)

• Statistische auffällige regionale und zeitliche Häufung von Krankheitsfällen

• Gesundheitsbehörde bittet um Amtshilfe bei der Detektion von Kühltürmen

(Kein amtliches Anlagenverzeichnis in Österreich)

ESRI User Conference Austria



ESRI User Conference Austria

Kühlturm (Verdunstungsrückkühlanlage)

• Technische Einrichtung, die überschüssige Prozesswärme

mittels Verdunstung in einen offenen Kreislauf an

die Umgebungsluft abführt

• Befindet sich am Dach

• Bei mangelnder Wartung bakterielle Besiedlung möglich

• Windverfrachtung bis zu 5 km beschrieben

Ähnliches Erscheinungsbild 

anderer technischer Anlagen 

(zB.: Klimaanlagen)



Trainings Daten

• Versch. Formen führen
zu besseren Ergebnissen

• Kleine Trainingsflächen bzw Schatten
können Ergebnisse verfälschen

• 2.Klasse einführen, um Ergebnisse
zu konkretisieren

• Grundlagendaten 

Orthofoto
Auflösung 10, 20cm

ESRI User Conference Austria

Label Objects For
Deep Learning

Train Deep Learning 
Model

Detect Objects Using
Deep Learning



ESRI User Conference Austria

Auswahl des Training Models

MaskRCNN YOLOv3 Single Shot Detection
Resnet50 DarkNet53 Resnet50 

Objekt BoundingBox BoundingBox

Label Objects For
Deep Learning

Train Deep Learning 
Model

Detect Objects Using
Deep Learning



Training Model
Mask RCNN

• Backbone: Resnet50

• Max Epochs: 100

• Batch Size: 32

• Chip Size: 256/128

• Freeze Model deaktiviert

Orthofoto
Auflösung 20cm

ESRI User Conference Austria



ESRI User Conference Austria

Training Model
Mask RCNN

• Backbone: Resnet50

• Max Epochs: 100

• Batch Size: 32

• Chip Size: 256/128

• Freeze Model deaktiviert

Orthofoto
Auflösung 10cm



ESRI User Conference Austria

Objekte detektieren

bis auf 3 Anlagen wurden im Untersuchungsgebiet 

alle potentiellen Anlagen detektiert

Label Objects For
Deep Learning

Train Deep Learning 
Model

Detect Objects Using
Deep Learning



Fehldetektionen

• Autos

• LKW

• Container

• Strukturen auf Dächer

Problemlösung

• Definition einer 2.Klasse in den Trainingsdaten

ESRI User Conference Austria



ESRI User Conference Austria

Weitere Analyseschritte

→ Einschränkung des Suchgebiets aufgrund der vorherrschenden Windrichtung

zum Erkrankungszeitpunkt (aktuelle meteorologische Daten)

→ Räumliche Verschneidung der Ergebnisse mit Gebäudedaten, um Adressen zuzuordnen

→ Weitere Erhebungen und Beprobungen durch Gesundheitsbehörde

Label Objects For
Deep Learning

Train Deep 
Learning Model

Detect Objects 
Using Deep 
Learning

Analysen



ESRI User Conference Austria

Fazit

• Deep Learning Modul gut geeignet für rasche Detektion von Objekten 

• Gezielte Wahl der Trainingsdaten 

• Bessere Precission beim Trainieren des Models durch mehrere Epochen

• Batch Size reduzieren

• Validierung der Ergebnisse notwendig

Überwiegender Teil der detektierten Objekte erwiesen sich als andere technische Anlage

mit Radialkühlern



Fragen?



Hands-On: 
Pre-Trained Models 
& Embeddings
Leslie Jessen



What is an Embedding?

• Numerical vectors that
capture meaning & 
relationships in data

• In a form (blob) 
computers can process

• Represent the essence
of a place, beyond it’s
coordinates



What can you do with Embeddings?

• Numerical vectors that

capture meaning & 

relationships in data

• In a form computers can

process

• Represent the essence

of a place, beyond it’s

coordinates



How do I generate Image-based Embeddings?

1. Select a model

2. Select a grid-size



Generate Embeddings GP Tool



Sample Output, Find Similar (Ribbon)



Find Similar GP Tool



E
n
d

U
se

rs

Data Scientists

Analysts

Train your 
own model

• End-to-end workflow 

designed to support your:

• Geography

• Resolutions

• Imagery properties

• Asset types 

Labelling Data 

Prep

Train 

Model

Inferencing

“Traditional” AI



E
n
d

U
se

rs

Data Scientists

Analysts

Pre-trained 
Models

• Eliminates:

• Imagery requirements for model training

• Labelling requirements

• Training AI models

• Massive compute requirements

Labelling Data 

Prep

Train 

Model

Inferencing

Pre-trained AI 

models



E
n
d

U
se

rs

Data Scientists

Analysts

Fine-Tune 
an existing 

model

• Shortened end-to-end workflow 

designed to support your:

• Geography

• Resolutions

• Imagery properties

• Asset types 

Labelling Data 

Prep

Train 

Model

Inferencing



Pre-Trained Model

1. Detect Objects Using
Deep Learning



Pre-Trained Model: Sample Output



Fine-Tune a 
Pre-Trained Model

1. Create label data

2. Export Training Data 
for Deep Learning

3. Train Deep Learning 
Model

4. Detect Objects Using
Deep Learning



Fine-Tune a 
Pre-Trained Model

1. Create label data

2. Export Training Data 
for Deep Learning

3. Train Deep Learning 
Model

4. Detect Objects Using
Deep Learning *Make sure to use the correct export parametrs for the 

model: Fine-tune the model—ArcGIS AI models | 
Documentation

https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm
https://doc.arcgis.com/en/pretrained-models/latest/imagery/finetuning-the-cooling-tower-detection-usa.htm


Fine-Tune a 
Pre-Trained Model

1. Create label data

2. Export Training Data 
for Deep Learning

3. Train Deep Learning 
Model

4. Detect Objects Using
Deep Learning



Fine-Tune a 
Pre-Trained Model

1. Create label data

2. Export Training Data 
for Deep Learning

3. Train Deep Learning 
Model

4. Detect Objects 
Using Deep 
Learning



Fine-Tuned Model: Sample Output



Additional Steps

• Improve the training data

• Train a new model

• Use buildings, blocks, 
waterbodies, streets, etc. as 
a filter

• Join with addresses

• Area estimates

• …



Try it yourself?
Step by Step with ArcGIS Learn

• Detect objects with a pretrained AI 

model | Documentation

• Publically Available

• Requirements

- ArcGIS Pro

- ArcGIS Image Analyst

- Deep Learning Libraries for ArcGIS 

Pro

- Recommended:

- NVIDIA GPU with a minimum of 4 GB 

of dedicated memory

https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://learn.arcgis.com/en/projects/detect-objects-with-a-deep-learning-pretrained-model/
https://pro.arcgis.com/en/pro-app/latest/help/analysis/deep-learning/install-deep-learning-frameworks.htm
https://pro.arcgis.com/en/pro-app/latest/help/analysis/deep-learning/install-deep-learning-frameworks.htm


Try it yourself?
Replicate this demo

• Embeddings Model: DINOv3 - Überblick

• Pre-Trained Model: Cooling Tower Detection - USA – Überblick

• Raster Data: Orthofoto - Luftbilder der MA 41 - Stadt Wien

• Requirements

- ArcGIS Pro

- ArcGIS Image Analyst

- Deep Learning Libraries for ArcGIS Pro

- Recommended:

- NVIDIA GPU with a minimum of 8 GB of dedicated memory

- 10 GB Disc Space plus 6 GB for temporary files & downloads

https://austria.maps.arcgis.com/home/item.html?id=fbb8448003dc43aa8b69b46776606dd6#overview
https://austria.maps.arcgis.com/home/item.html?id=fbb8448003dc43aa8b69b46776606dd6#overview
https://austria.maps.arcgis.com/home/item.html?id=fbb8448003dc43aa8b69b46776606dd6#overview
https://austria.maps.arcgis.com/home/item.html?id=b76483d136e543b38e8a275250887d8d#overview
https://austria.maps.arcgis.com/home/item.html?id=b76483d136e543b38e8a275250887d8d#overview
https://austria.maps.arcgis.com/home/item.html?id=b76483d136e543b38e8a275250887d8d#overview
https://austria.maps.arcgis.com/home/item.html?id=b76483d136e543b38e8a275250887d8d#overview
https://austria.maps.arcgis.com/home/item.html?id=b76483d136e543b38e8a275250887d8d#overview
https://austria.maps.arcgis.com/home/item.html?id=b76483d136e543b38e8a275250887d8d#overview
https://www.wien.gv.at/stadtplanung/orthofoto-luftbild
https://www.wien.gv.at/stadtplanung/orthofoto-luftbild
https://www.wien.gv.at/stadtplanung/orthofoto-luftbild
https://www.wien.gv.at/stadtplanung/orthofoto-luftbild
https://www.wien.gv.at/stadtplanung/orthofoto-luftbild
https://pro.arcgis.com/en/pro-app/latest/help/analysis/deep-learning/install-deep-learning-frameworks.htm
https://pro.arcgis.com/en/pro-app/latest/help/analysis/deep-learning/install-deep-learning-frameworks.htm


Try it yourself?
Full Learning Plan with Esri Academy

• Essentials of AI Tools and Models in ArcGIS | Esri 
Learning Plan (18 Kurse)

• About this Learning Plan

- AI-driven geospatial workflows.

- Geospatial AI (sometimes called GeoAI) in ArcGIS is
the integration of AI, machine learning (ML), and 
deep learning (DL) with GIS to produce knowledge
and solve geographic problems. Explore AI tools and 
models for tasks related to clustering and pattern
detection, prediction and forecasting, and 
information extraction from imagery, lidar, videos, and 
unstructured text data.

• Many courses require maintenance (Esri 
Maintenance Program)

https://www.esri.com/en-us/training/catalog/66ce21ee538de50028d93f8c/essentials-of-ai-tools-and-models-in-arc-gis
https://www.esri.com/en-us/training/catalog/66ce21ee538de50028d93f8c/essentials-of-ai-tools-and-models-in-arc-gis
https://www.esri.com/en-us/training/catalog/66ce21ee538de50028d93f8c/essentials-of-ai-tools-and-models-in-arc-gis


MOOC: Spatial Data Science
The New Frontier in Analytics

• Spatial Data Science: The New Frontier 
in Analytics | Esri MOOC

• Publically Available

• Online, September 23 - November 4, 
2026

• Updated for ArcGIS Pro 3.7+

https://www.esri.com/en-us/training/catalog/5d76dcf7e9ccda09bef61294/spatial-data-science-the-new-frontier-in-analytics
https://www.esri.com/en-us/training/catalog/5d76dcf7e9ccda09bef61294/spatial-data-science-the-new-frontier-in-analytics
https://www.esri.com/en-us/training/catalog/5d76dcf7e9ccda09bef61294/spatial-data-science-the-new-frontier-in-analytics
https://www.esri.com/en-us/training/catalog/5d76dcf7e9ccda09bef61294/spatial-data-science-the-new-frontier-in-analytics


Fragen?



Plenary IV im Showroom

2026 ESRI USER CONFERENCE AUSTRIA – powered by SynerGIS

Im Anschluss



Esri logo and copyright


	Walk-In
	Folie 1: AI & Imagery
	Folie 2: AI & Imagery

	GeoAI
	Folie 3: Überblick: AI Tools und Models 
	Folie 4
	Folie 5
	Folie 6
	Folie 7: "AI is the most profound technology that humanity will ever develop and work on. It is even more profound than fire or electricity or the internet“
	Folie 8
	Folie 9: Let’s get started
	Folie 10: Let’s get started
	Folie 11: Let’s get started
	Folie 12: Let’s get started
	Folie 13: Another example…
	Folie 14
	Folie 15: Imagery & 3D
	Folie 16
	Folie 17: Geospatial Foundation Models
	Folie 18: AI Tools
	Folie 19: Living Atlas - Foundation Models
	Folie 20: Pre-Trained Models von Esri
	Folie 21: NEU - Direkte Nutzung in ArcGIS Pro
	Folie 22: Living Atlas - Bilddaten
	Folie 26: Grundlagen - AI und Imagery
	Folie 28: ArcGIS - Deep Learning Framework
	Folie 29: Fragen?

	LandSalzburg
	Folie 30: Detektion von Kühltürmen  mit Deep Learning
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38
	Folie 39
	Folie 40
	Folie 41: Fragen?

	Hands-On
	Folie 42: Hands-On:  Pre-Trained Models  & Embeddings
	Folie 43: What is an Embedding?
	Folie 44: What can you do with Embeddings?
	Folie 45: How do I generate Image-based Embeddings?
	Folie 46: Generate Embeddings GP Tool
	Folie 47: Sample Output, Find Similar (Ribbon)
	Folie 48: Find Similar GP Tool
	Folie 49
	Folie 50
	Folie 51
	Folie 52
	Folie 53
	Folie 54
	Folie 55
	Folie 56
	Folie 57
	Folie 58
	Folie 59
	Folie 60: Try it yourself?
	Folie 61: Try it yourself?
	Folie 62: Try it yourself?
	Folie 63: MOOC: Spatial Data Science
	Folie 64: Fragen?

	Ende des Vortrags
	Folie 65
	Folie 66: Esri logo and copyright


