


Evolving IoT with 
Autonomy, Drones, 
Mixed Reality and AI





We are living in an 
automated world 



…in an increasingly
autonomous world 



Evolution of systems



Microsoft platform for autonomous systems

• Domain experts “teach” the machine

• No data science expertise required

• Expert provides “lesson plans” to help the AI 

algorithm solve the problem



The Drone as an 
Intelligent Edge



Infrastructure survey and inspection



Transforming cities with Drones

Surveying

• Geospatial & 
construction

• Evaluate asset 
insurability 
(underwriter)

Asset health 
inspection 

• Buildings, 
bridges, roads, 
tunnels, railways

• Electrical grid

Environmental

• Weather & air 
quality

• Environmental 
hazards response

• Traffic flow and 
incidents 
monitoring

Public security & 
disaster response

• Survey flood, fire, 
tornado damage

• Locate missing 
people (thermal 
imaging)

• Navigate through 
smoke & hazards

• Survey accident & 
crime scenes

• Crowd control

Delivery

• Last mile 
delivery

• Cargo delivery



Microsoft AirSim



Mixed Reality



Augmented reality

Digital worldPhysical world

Virtual reality

Mixed reality spectrum

Mixed reality

A blending of the physical and digital worlds in which users may interact
with digital and real-world objects while maintaining presence in the physical world



The Microsoft mixed reality stack

Vision Speech Language Knowledge Search

Azure Spatial Anchors Azure Remote RenderingAzure Digital Twins



Geospatial Planning



The 3rd wave of computing

Design & Prototyping

Training & Development

MIXED 
REALITY

Geospatial Planning

Sales Assistance

Field Service

Productivity &  
Collaboration



Artificial 
Intelligence











Language

Vision

Speech

Decision

Web search



Vision Speech

Language Decision



MSR Beijing

MSR Cambridge

MSR Redmond MSR Montreal
MSR New EnglandMSR New York

96% on RESNET vision 
test

94.9% on 
Switchboard test

89.4% on Stanford CoQA 
test

69.9% with MT 
Research system

39.5 Teraflops with 
Intel Stratix 10

MSR India

MSR Shanghai

Machine translation
human parity

Object detection
human parity

Switchboard

Switchboar
d cellular

Meeting 
speech

IBM 
Switchboard

Broadcast 
speech

Speech recognition
human parity

Conversational Q&A
human parity

First FPGA deployed
in a datacenter





Azure Databricks Machine Learning VMs

TensorFlowPyTorch ONNX

LanguageSpeech

…

DecisionVision

Scikit-Learn

Azure Notebooks JupyterVisual Studio Code Command line

Azure Machine Learning

CPU GPU FPGA

Web search



Azure Machine Learning service 



Visualize a Better 
World



CycloMedia Building Blocks 

Platform

Data

Data Insights



Challenge City:

Admin ≠ Physical Reality

Incorrect, incomplete, outdated or 
non-existant data

No digital asset management



Applying The Principles



Case Traffic Signs: A Smart City Knows
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‘How many traffic signs has the City of Amsterdam?’ 

98,735



Billboards



Challenge: Access for Everyone



Case: Ped Ramp Project New York: An Inclusive City
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To keep in mind 



Real Data

True Understanding

Big Impact





The Intelligent Edge



Dank u!

Patrick Ward


