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Evolving Business









Going digital

12 years
average age of S&P 

500 corporations
by 2020

1 million/hour 
new devices 

coming online 
by 2020

81% businesses
operating in a hybrid 

environment
by 2021
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Source: IDC data, McKinsey analysis

Blueprint to profitability

$18B $24B $18B



Three emerging patterns of digital transformation

Build digital

businesses

Build digital

capabilities

Customers are on a journey with different digital maturity levels

Transformational

Reimagine their businesses 

CXO sponsorship

Digital Maturity Model assessment

Comprehensive program of change

Evolves into new commercial 

business models

Industry & Horizontal

Solution-centric opportunities

Industry Solution examples:

• Predictive Maintenance, Customer 

Insights, Citizen Services

Horizontal Solution examples:

• Digital Marketing, Employee Self-

Service, Smart Buildings, Security 

& Surveillance

Modernization

Foundation for Digital Transformation

Common initiatives:

• Digital workplaces

• Digital customer experiences

• Transforming the infrastructure

• Application modernization
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Source: IDC data, McKinsey analysis

Blueprint to profitability

iSense™
Meet Anthem 

DFS 

EDGE

AZW



Source: IDC data, McKinsey analysis

Microsoft’s IoT Platform 

IoT & Edge Device Support IoT Services IoT Solutions

Azure 
IoT Hub

Azure 
DevOps

Azure 
Sphere

Azure 
Stack

Reference Architecture 
& Accelerators (PaaS)



iSense™ architecture

Customer componentPartner component Azure service

Local Site

Manager

Corp Ops

Manaager

Corp Maint

Manager

Auth. Svc

Provider

Azure

IoT Hub

Stream

analytics

Calc avg values 

for rule testing

Test avg values 

for alerts

Azure 

service fabric

Smart alerts to 

web app/ 

email/SMS

Aggregate 

data for 

reports

Azure

blob storage

Rest API

for web 

application

Disp. Log 

retrieval 

and display

Drilldown map 

to site reports

Remote reboot 

of dispenser

Dispenser 

alerts, hlth

and logs

Configure 

sites, disps

and alerts

Remote 

door unlock + 

alarm off

Map view w/ 

site status -

red/ylw/grn

Web-based 

application

Payment

module issue

detection

Other tamper 

detection

Temp-based 

tampter

detection

Flow rate/ 

blockage 

detection

Paper 

jam/empty 

detection

Security door 

open detection

On-board

Sensors and 

Systems

OTA dispenser 

config/

PC updates

Gateway on 

rugged pc W/ 

Windows

Customer 

internet 

connection

Upload alert 

conditions 

immediately

Upload 

telemetry 

every 5min

Pull data from 

disp. every 

10 sec

Check data 

for alert 

conditions

IoT & Edge Device Support IoT Services IoT Solutions

Wayne

Fuel

Dispenser

Wayne

Fuel

Dispenser

Wayne

Fuel

Dispenser



Success in IoT



Ecosystem Customer

IHV

ISV

SI and 
services

Silicon
Manufacture

Public

Connectivity
provider

Disti Private



>100

>1,200
Partner provided co-sell 
ready solutions

>10,000

Microsoft IoT platform 
innovations last year

Ecosystem partners



partners need 

to be committed 



machine learning, edge computing, 

artificial intelligence 

—



any site or in any country 

—



Process 



every single 

leader 



New revenue model

Edge to cloud 

analytics

Process

People

Partnership

Sustained value

5-year strategic vision

Industry alliance

Products









Stephen Welch



IoT Found a Snag



1 2 3 4

Which Images Show Defects?



Our data comes from a tricky fabric manufacturing problem



Traditional machine vision systems use a two step process to make decisions 

IMAGE CAPTURE

Human Machine Interface

Diversion Gates

Pick-and-Place Robots

…

SOFTWARE

COMPUTER VISION ALGORITHM

Feature Extraction Decisioning

MAX_CONTRAST 
> THRESHOLD1

AND

DEFECT_SIZE > 
THRESHOLD2?

COMPUTE
(Integrated or Discrete)



1 2 3 4

Which Images Show Defects?



GOOD

Which Images Show Defects?

GOODDEFECTIVE DEFECTIVE



TRADITIONAL MACHINE VISION

FEATURE EXTRACTION

MAX_CONTRAST > 
THRESHOLD1

AND

DEFECT_SIZE > 
THRESHOLD2?

IMAGE CAPTURE

PREDICTIONS/RESULTS

IMAGE CAPTURE

DEEP LEARNING MODEL

These algorithms are typically designed 
once by vision system manufacturer, 

and “baked in” to production software.

DECISIONING
May consist of many tunable 

parameters, often difficult to find 
optimal configuration, even for experts.

PREDICTIONS/RESULTS

MODEL TRAINED ON YOUR DATA

Deep learning model trained using 
labeled examples from your experts, 
and updated as conditions change.  



Alexnet Krizhevsky, Alex, Ilya Sutskever, and Geoffrey E. Hinton. "Imagenet classification with deep convolutional neural networks." Advances in neural information processing systems. 2012. 
ResNet He, Kaiming, et al. "Deep residual learning for image recognition." Proceedings of the IEEE conference on computer vision and pattern recognition. 2016.



We begin by iteratively labeling 
a dataset with our customer.



We begin by iteratively labeling 
a dataset with our customer.



Containerizing and building on 
Azure IoT Edge lets us quickly make 
changes, add new classes, and 
deploy new models.
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97.7%
ResNet Accuracy

30X

2-5X

Classification accuracy 
on held out test set

False Rejects Reduction 
Reduced rate from 16.8 to 

0.47 false rejects per 100 yds

Improvement Over Manual Inspection
Reduced False Reject Rate to 0.47 and 
False Negative Rate to <0.2, relative to 
manual inspection  targets of 1/100yds

Predicted





QUALITY

MANAGER

PLANT

MANAGER

LINE MGR /

SUPERVISOR

SHIFT

LEAD

Existing Systems Edge Intelligence Cloud Services Cloud Intelligence Mgmt Experience

Our solution adds AI + Vision 

defect detection to your existing 

systems increasing output and 

quality and reducing costs.

Our Edge Device picks up images 

from your systems, scores them 

with local AI models and uploads 

the telemetry and images to the 

cloud.

Spyglass Visual Inspection 

leverages Azure to store images, 

provide alerting services, and 

generate quality analytics..

Image scores are analyzed to 

detect alert conditions and turned 

into insights that optimize your 

operations and production.

Your team uses Power BI to make 

decisions about production and 

can also extend/integrate our 

solution using our native APIs.

Ok, great results! Now, how do we deploy and maintain?

OTHER MFG

EQUIPMENT

PACKAGING

MACHINE

PAINTING

MACHINE

CONVEYOR BELTS

AND MOTORS

MANUFACTURED

PRODUCT

INDUSTRIAL

VISION

SYSTEMS

DEFECT 

DETECTION 

SYSTEM 

(OPTIONAL)

DATA 

HISTORIAN

SYSTEM 

(OPTIONAL)

AZURE

IOT EDGE +

PYTORCH

ML MODELS 

SYNCED FROM 

THE CLOUD

CLASSIFY AND 

SCORE IMG 

FOR DEFECTS

MODBUS 

INTERFACE TO 

EQUIPMENT

SEND CMD 

BASED ON 

SCORING

LOCAL 

STORAGE FOR 

NET DROPS

AZURE 

IOT HUB

STREAM 

ANALYTICS +

SERVICE BUS

AZURE

APP SERVICES

AZURE

SQL DATABASE 

(TELEM/SCORE)

AZURE

BLOB STORE 

(IMAGES)

AZURE 

DIGITAL 

DEVICE

ANALYTICS 

AND REPORTS 

FOR INSIGHTS

CONFIGURE 

DEVICE TWIN / 

EQUIPMENT

REST API FOR 

EXTENSIONS / 

INTEGRATIONS

CALCULATE 

TRENDS AND 

AVERAGES

TEST FOR 

HIGH ERROR 

CONDITIONS

TRAIN / PUSH 

NEW MODEL 

AS NECESSARY

AZURE 

FUNCTIONS

ALERT 

CUSTOMERS 

OVER EMAIL

Customer componentSpyglass Visual 

Inspection

Microsoft productAzure serviceSolution Builder component

MICROSOFT

POWER BI

MICROSOFT

POWER APPS

CUSTOMER 

WAN OR 

CELLULAR

ADD’L SYSTEM 

INTEGRATION

(OPTIONAL)

ADD’L WEB 

APPLICATION

(OPTIONAL)

IMPORT IMGS 

AS AVAILABLE

User Interface/ 

HMI (Optional)



Spyglass delivers real-time monitoring and alerting through local HMIs and Power BI



Deep Learning Drives Many Paths to Business Value

Precise, rapid, and 

adaptable visual 

inspection 

Remove Defective Products 

Early in Production

Improve Output Quality

Increase Production 

Speed 

Monitoring + Alerting to 

Catch Quality Issues Early

Reduce Required 

Inspection Resources

Quality Issue Root 

Cause Analysis

DEEP LEARNING

30X

2-5X

False Rejects Reduction1

Improvement Over 
Manual Inspection3

1. Reduced rate from 16.8 to 0.47 false rejects per 100 yds, relative to existing vision system
2. Relative to traditional machine vision system
3. Reduced False Reject Rate to 0.47 and False Negative Rate to <0.2, relative to manual inspection targets of 1/100yd
4. For Spyglass implementations built on Spyglass Connected Factory infrastructure

20% Increase in line speed

10X Reduction in missed defects2

20+

<5 Minutes to detect quality 
problems4

Varieties of defects detected



Mariner – Manufacturing Analytics

AI/MACHINE LEARNING

DATA SCIENCE

IOT AND IOT EDGE

DATA VISUALIZATION

INFORMATION LIFE 

CYCLE MANAGEMENT & 

GOVERNANCE

Right-Sized, Agile AI/ML, IoT, 
Analytics, Data Science Teams

Analytics Teams-as-a-Service

IP Solutions

MODERN DATA 

WAREHOUSE/ESTATE

CLOUD DATA PLATFORM

Project-based 
Services

BI/DW
Analytics
Reporting



Deep Learning. Delivered. 
Our Guaranteed Approach to Visual Inspection

Define Success
The Spyglass team works 

with you to define your 

unique vision accuracy 

requirements.

Supply Images
Provide sets of images of 

your products that 

represent acceptable 

quality as well as images of 

each class of defect.

Prove it Works
Using supplied images, 

the Spyglass team 

builds an AI model 

demonstrating the 

success criteria 






