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Patterns in 

Time Series Data

Are the New 

Gold Nuggets 

in the 

Digital Economy
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Companies have been walking along the digital transformation path for 

the past few years. COVID-19 forsed all of them to sprint.

Remote

Contactless

Reliable
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The new powerlines that connect and power operations are data pipes.

Sensors

Data Pipes

People

!
Not the data that 

you know and you 

are used to 

analyze.
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Introducing granular time series data

▪ Granularity – this is the sampling 

rate, i.e., the rate at which 

measurements are taken. 

Typically minutes, seconds, 

milliseconds, nanoseconds.

▪ Dimensionality – the descriptors 

and metadata for the individual 

unit of analysis, i.e., the SKU 

within a particular retail store, or 

the sensor at a particular car 

engine, etc.



Page  5

The Time Series Data That We All Know
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Highly Dimensional Time Series Data
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Highly Frequency Time Series Data
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▪ Sensors and devices collect the “heartbeats” of everything

▪ Knowing the good and the bad “heartbeats” is gold

▪ By monitoring the “heartbeats” you can save or make money
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Why is granular time series data so important:

▪ What is this time series? 

▪ You cannot recognize it. 
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▪ This one you recognize instantly 

▪ It is “heartbeats” from ECG 

▪ The more detailed data reveals the shape 
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What are the golden nuggets in such data? 

▪ The different “heartbeats” shapes

▪ Monitoring  “heartbeat” shapes saves lives 



Vibrations

Predictive failure, maintenance Buy / sell opportunities

Trades 

Remote patient monitoring 

Vitals

Promotion optimization

Transactions

Capacity and utilization 

Data Traffic

Vehicle Operations

Driving patterns, maintenance
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Today Every Industry Generates Loads 

to Granular Time Series Data 



$16
Billion
Business

Intelligence

$45
Billion

Time Series Intelligence
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Time Series Data & Analytics Is Growing Fast



Page  14

Engine Diagnostics & Fleet Management Examples
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Driver Fingerprinting & Forensics Examples
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Covid 19 Examples

https://www.nature.com/articles/s41551-020-00640-6
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Manufacturing Industry Examples
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Financial Industry Examples
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Retail Industry Examples
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Face Detection Gesture Detection 

Object Detection Process Monitoring 

▪ Nearly all data can be converted to time series data

▪ Text, images, voice, video

▪ Shapes can be detected in all of it
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AI 1.0

ARIMA

Statistical Analysis

AI 3.0

Motif Discovery

Shape Based Learning

AI 2.0

Deep Learning

Statistical Learning

Types of Time Series Machine Learning
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How do humans and machines 

learn the differences between 

these two shapes?

Human Learning:

▪ Recognize shape differences 

immediately

▪ Learn from a few examples 

the differences

▪ Identify known shapes 

instantly

Machine Learning:

▪ Requires thousands of 

picture to train the model

▪ All pictures have to be 

labeled precisely by humans

▪ Small shape differences 

confuse machines

The Fundamental Difference Between Machine & Human Learning
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Model fit (see red vs blue line) captures the macro trends 

but omits all micro trends (A, B and C segments). The 

predictions based on the model will be close to the red

line. 

Statistical Model Fit Motif Discovery & Search

Motif search is like Google search and rank learning algorithms. 

Motif 1 is used to identify, and rank all matches 2. The process can 

be used for mining, anomaly detection and real time monitoring.

Statistical Modeling vs. Motif Discovery
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Neural Network Logical Network 

Deep Learning vs. Motif Discovery
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Neural Network Logical Network 

Deep Learning vs. Motif Discovery
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AI 1.0

ARIMA

Statistical Analysis

AI 3.0

Motif Discovery

Shape Based Learning

AI 2.0

Deep Learning

Statistical Learning

The Choice of a Method Depends on Four Factors

Cost Time Resources Reliability
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Hype,  Magic, and Myths

Machines learn 

on their own

Machines are 

Faster than humans

Machines are 

very accurate
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Hype,  Magic, and Myths

Cost Time Resources Reliability
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What You Should Know About Machine Learning

A recent MITSloan survey found that only 10% of companies obtain significant financial benefits 

and achive ROI with AI. And they are not alone. Gartner has found that 85% of ML projects fail. 

Worse yet, the research company predicts that this trend will continue through 2022.

They trained 50 versions of an image 
recognition model on ImageNet, a dataset 
of images of everyday objects. The only 
difference between training runs were 
the random values assigned to the neural 
network at the start. Yet despite all 50 
models scoring more or less the same in 
the training test—suggesting that they 
were equally accurate—their 
performance varied wildly in the stress 
test.

https://events.technologyreview.com/video/watch/fei-fei-li-humanity-ai-new-frontier/
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Risk of Doing It Wrong

Risk of Not Doing It

The Risk of Not Doing vs Doing AI Wrong 

High

High

Low

Sure Profit:

Doing AI right 

ensures 

effectiveness and 

competitiveness

Safe Trials:

Without 

competitive 

pressure there is 

time to do it right

Money Bleed:

Doing it wrong can 

lead to failures, 

litigation and other 

costly mistakes

Money Waste:

Your experiments 

lead to dead ends 

and only increase 

future risks
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We help companies understand 

the pulse of their business.

Thank you


