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"What do edge computing and AI 
bring to optimize the production 
process and promote digital 
transformation?"T
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Presented by

NIKLAS KVARNSTRÖM

Email

NIKLAS@AMBIENTTECHNOMANCY.COM

Web

AMBIENTTECHNOMANCY.COM

WHAT DO I DO?

Visited 100s of Factories in 
Europe and the US

Made Solutions for Industries 
for over 15+ years

The Crusade to Find and Understand Disruptive Technologies
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1 2IF YOU WANT ME TO VISIT YOUR
FACTORY OR DO A PRESENTATION
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WHAT DO I TALK ABOUT?



INDUSTRIES REALITY TODAY!

3rd PARTY SPECIFIC SOLUTIONS (AR, VR, AI)

3rd PARTY IOT FRAMEWORK PROVIDERS (IAAS, PAAS, SAAS)

DIGITAL 

TRANSFORMATION

PARTS NEEDED

PRE-SELECTED PARTS 

BY THE COMPANY

CONNECTIVITY

“IOT PLATFORMS”
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SMART ENERGY

SERVICES

FINANCIAL MICRO 

TRANSACTION SERVICES
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See TRUE value and compare sensors on the fly.

Whatever intelligence you apply will only be as 
good as the data it is built upon!

But this is only half of the story!

Edge Agent

Sensor Data
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SensorFrontend

Backend

Demonstrate IO-Link Sensors

Master
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IT ALL STARTS WITH DATA, I.E. SENSORS!

You need to find the best of breed sensor for you use-case!



WHAT IS THE END GOAL?

Execution Planning

Factory Floor

MANUFACTURING EXECUTION SYSTEM (MES)
WORKFLOW/RECIPE CONTROL TO PRODUCE END PRODUCTS FROM MATERIAL, OPTIMIZE PROCESS.

MACHINES
SENSING THE PRODUCTION PROCESS, MANIPULATING PRODUCTION PROCESS

ENTERPRISE RESOUCE PLANNING (ERP)
ESTABLISHING PLANT SCHEDULE, PRODUCTION, MATERIAL USE, DELIVERY AND SHIPPING.

PROGRAMMABLE LOGIC CONTROLLER (PLC)
MONITORING, SUPERVISORY CONTROL OF PRODUCTION PROCESS

DAY
MONTH

SECONDS
MINUTES
HOURS

SHIFT

MILLISECONDS
SECONDS

Field Level

Control Level

Supervisory Level

Planning Level

Management Level

SCADA
(Supervisory Control And Data Acquisition)
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HOW DOES THIS WORK IN A FACTORY?

ERP – Enterprise Resource Planning
Executive level – Business Decisions

MES – Manufacturing Execution System 

MRP – Master Production Schedule
Bridge between floor and executive level – Plant wide Mfg. Decisions

Financial

Human Resources

Forecasting

Sales

Inventory

Distribution

Procurement

Planning

Order Fulfilment

Plant Floor - Monitoring
Production Line/Process Decisions

Machine Control Process Control
Operations

Work Instructions

Labor Instructions

Operator Interface

GAPS between Systems (?)

SCADA
Supervisory Control And Data Acquisition

Unnecessary Waste

Missed Opportunities

Bad decision making

SQL Database

Connect 
Socket

API/Web Services

REST

SOAP

Operations
Pull and update 

production order from 

ERP

Access work orders, 

schedules, product 
definitions, asset 

information etc.

Production Scheduling

Recipe (Changeover Mgmt.)

Data Collection

OEE Downtime
(Overall Equipment Effectiveness)

Quality Mgmt./SPC

Preventive Maintenance
(Preventive, Predictive & Prescriptive)

Track and Trace (Traceability)

Auditing

Batch
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Planning Monitoring

SQL Database

HMI/SCADA
Computer

HMI/SCADA
Panel View

NETWORK
Connects SCADA 

(LAN/WAN)

PLCs or RTUs
Feeds data
to SCADA

SENSORS
Sends data

to PLCs or RTUs

Manual Inputs
Sends data to
PLCs or RTUs

BASIC SCADA ARCHITECTURE

Execution



OK! THAT SEEMS RATHER OK, IS THAT IT?

PLANT

FLOOR

01

FIELD 

SERVICES

02

INDUSTRIAL 

APPLICATIONS
(PLANT CONTROL)

03

BUSINESS 

APPLICATIONS

04

PLATFORM &
COMMUNICATION

(PROTOCOLS)

05

PLCs

HMIs

Sensors

RTUs

Rectifiers

Flow
Computers

SCADA Alarming

Historian

ERP

Billing

CRM

MQTT

Billing

OPC UA

RTU (Remote Terminal Unit)
RTU is a microprocessor device that controls Field Devices. Good vs. 
environment tolerances, backup power options, remote locations and 

autonomy. Can use web interfaces, input streams and output streams 

etc. Basic, Visual Basic or C# as languages exist. 

Rectifiers
A rectifier is an electrical device that converts alternating current, which 

periodically reverses direction, to direct current, which flows in only one 

direction. 

__________________________________________

PLC (Programmable Logic Controller)
A PLC is simply a special computer device (with specific software using 
ladder logic) used for industrial control systems, monitoring different 

inputs and outputs (normally from a machine).

HMI (Human Machine Interface)
An HMI is a software application that presents information to an 
operator or user about the state of a process, and to accept and 

implement the operators control instructions.

__________________________________________

SCADA (Supervisory Control and Data Acquisition)
Supervisory control and data acquisition is a control system architecture 
that uses computers, networked data communications and graphical 

user interfaces for high-level process supervisory management.

__________________________________________

ERP (Enterprise Resource Planning)
Enterprise resource planning is the integrated management of core 
business processes, often in real-time and mediated by software and 

technology.

CRM (Customer Relationship Management)
CRM software are applications designed to help businesses manage 

many business processes: customer data. customer interaction. access 

business information. automate sales.

__________________________________________

MQTT (Enterprise Resource Planning)
MQTT is an ISO standard publish-subscribe-based messaging protocol. 
It works on top of the TCP/IP protocol.

OPC UA (Unified Architecture)
OPC Unified Architecture (OPC UA) is a machine to machine 
communication protocol for industrial automation. Focus on 

communicating with industrial equipment and systems for data 

collection and control.

PUBLISH
DATA

SUBSCRIBE
DATA

DATA DATA



HOW IMPORTANT IS THIS, REALLY?



WHY IS THIS HAPPENING NOW?

Cloud & Fog ComputingArtificial Intelligence

Blockchain IoT Networks

SENSORS

SOFTWARE

SERVICES

+

=

DATA



WE HAVE TRIED BUT FAILED, WHY?

STANDARDS
Machines
Back-End
Interfaces
Protocols

ROI
Return of Investment
Business
Incremental value < Incremental Cost

SECURITY
Identity Access Management
Device Management
Authorization
Authentication

Fact
Most IoT initiatives today fail.

1. Cisco reports that only 26% of IoT projects survive the pilot stage.
2. McKinsey and the World Economic Forum report that 71% of 

Industry 4.0 (IIoT) firms are stuck in Pilot Purgatory.



ARTIFICIAL

INTELLIGENCE

MACHINE

LEARNING

DEEP

LEARNING

Early artificial intelligence

stirs excitement.

Machine learning begins

to flourish.

Deep learning breakthroughs

drive AI boom.

1950’s 1980’s 2010’s

Since an early flush of optimism in the 1950s, 

smaller subsets of artificial intelligence – first 

machine learning, then deep learning, a subset 

of machine learning – have created ever larger 

disruptions.

Data analysis, also known as analysis of 

data or data analytics, is a process of inspecting, 

cleansing, transforming, and modeling data with 

the goal of discovering useful information, 

suggesting conclusions, and supporting 

decision-making.

You can only optimize what you can measure!

Every day you do not save data is a day lost when the data is needed.

Save data intelligently, at the edge and in the cloud.

AI, WHAT IS IT?



Processing Algorithms A Lot of Data

IoT + AI = A match made in heaven!
Data from sensors (environment) needs to be sorted and handled by intelligent decisions…

Processing power exploded by the 

introduction of GPUs (Graphical 

Processing Units, 24 trillion 

operations), parallel processing 

and a huge enabler for linear 

algebra. 

Example: 1 such chip from Nvidia can 

do the same workload as 150 
MacBook Pros.

Machine Learning, i.e. learning 

systems. Approach classifications, 

expert systems – coded rules –. To 

many rules → Deep Learning, with 

algorithms. This needs a lot of 

data.

Example: IA – Intelligence 

augmentation and AI – Artificial 
intelligence → avoid feelings and 

human errors and work with huge 

amounts of data at high speed.

More data today than even before. 

Amazon, Google, Facebook and 

other big companies happily 

opensource their algorithms… but 

not their data, i.e. buy pattern data, 

search data, social data. 

How can we get lots of 

data… IoT, real-time data of 
who we are, what we do, 

how we sleep and what not!

AI, WHY IS IT HAPPENING NOW?



Images by Karen Zack.

Chihuahua vs. The Blueberry Muffin!

AI – consists of tools and techniques, including 

analytics, to simulate cognitive functions such 

as learning and decision making. This is 

higher-level and uses logic, instead of humans, 

to apply mathematics.

Analytics – consists of tools and techniques to 

discover, interpret and communicate patterns 

within data. It’s low-level and generally involves 

human experts applying mathematics.

Dog vs. Fried Chicken!

AI, WHY IS IT HAPPENING NOW?



DESCRIPTIVE DIAGNOSTIC PREDICTIVE PRESCRIPTIVE
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Which plant performed 

the best?

Why is site "A" 

throughput behind plan?

I predict that site "A" will 

be behind plan soon.
What action should I take to avoid 

site "A" from falling behind plan?

Is "Line 1" running OK? Why is "Line 1" quality poor? I predict that "Line 1" quality is 

moving out of tolerance.

What action should the operator 

take to avoid poor quality?

Am I running OK? I predict a fault will happen soon.Why did a fault happen? What action should be taken 

to avoid the fault?

PREVENTIVE

AI, WHY DO WE NEED IT?



CAN WE START SMALL AND SEE VALUE?

iFactory 
RTM

(Real Time Monitoring)

1
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3

(SOP) Standard Operating Procedure 
Maintenance Instructions!

Reduce Maintenance Time

Provide A Standard Operating Procedure (SOP)
Source Savings (Auto Update, No Paper)
Accelerate Production Efficiency
Use Videos, Text, PDFs And Markers
Accessible By QR/Barcode Directly

Production Alarms And Dispatch!

Reduced Downtime By Alarms
Dispatch And Track Maintenance Work
Suspend Production Fast Upon Fault
Alert And Event Trigger Processing

Connected To Machine Via Gateway
Create Events With Questions And Parameters
Create Supervisors & Workers

ALARM &
WORK-ORDER DISPATCH

INSTRUCTIONS

Production and (WIP) 
Work In Progress Insights!

Monitor: Set, Reached & Exceeded Goals
Workforce information to Supervisors
Efficient Work Order Management
Transparent Work Order Status
Analyze Production

PRODUCTION

ISSUE

View Everything Using Dashboards!

Configurable
Settings
Roles

Access Machine Data By Enablers!

iFactory iApps Examples

Machine Producing Data

Modbus PLCOPC-UA …
200+

Configure (400+ Drivers to 3rd-Party Hardware)

MACHINES

ALARMS

SOLUTION

Hardware

User & Role Management
Enabler
Command Center

API Hub Azure

AWS MQTT

MindSphere …

Sparkplug

External
On-

Premises

Industrial Routers 
and Gateways

Network 
Infrastructure

Wireless Sensing 
and Serial 
Communication


