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Making Sense of Big Data
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loT — Information lifecycle

1. Plan

« Start small, use available data

7. Act

» Targeted outcome

+ Tailored to specific situation
* RIO analyze

* Mobile applications

* Visualization layer

2. Acquire

» Sensors, controllers and actuators

» Edge security and manageability 6. Predict

+ Gateways
» Predictive models

3. Transport

*  Minimize bandwidth consumption and
solution latency

- Ethernet, WiFi, Cellular, ZigBee, MQTT Transport 5. Analyze
« Edge/Fog Solutions 03

4. Aggregate Aggregate

*  Minimize data management cost

» Slice and dice data-sets to understand odd behavior

» Use machine learning to detect patterns invisible for
humans

- Tiered data aggregation » Convert data into insights

*  Cloud brokering
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 Protecting Business Assets & High Value

Commaodities with l0T and Analytics

Predictive Maintenance
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Protecting Business Assets &
High Value Commodities with loT
and Analytics
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People Data from a
Different Perspective

T
Questionable People Behaviour
 Movement outside of the norm
. Movement around High-Risk
Incidents
» |rregular Sequences and Links of
Behaviour & Movement

Network Analytics
« Who's talking to whom and how
does it relate to Behaviours above

« Joining Intel from External Sources
& Social Media

Manipulation of Security Systems &
Procedures

DATA-SH® CK Genware



oining People Data with

ant & Other Processes

Process Performance Anomalies

« Performance vs. Expected Target

« Unplanned Stoppages/Breakdowns & People at the
Brim of this

* Irreqular Sequences and Links of Behaviour &
Movement

Irregular Behaviour of Systems

« Failure & manipulation of Monitoring & Security
Controls

« Missing Data & Audits of Data Sequencing
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ing it all together -
ng Product Losses
to the Mix

Manipulation of Checks &

- Balances
« Anomalies in Product Recoveries
» |rregular behaviour in areas with
open-access to High Value
Products

External Sources of

information

« Text Analytics on Unstructured
information Reported

« Social Media Behaviour monitoring
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Keys to Success

Functional Task Team including:

« Domain/Business/Process Experts

« Security/Intelligence Industry Leading Experts

« Analytics Expertise & Extensive Experience
* Technology Expertise

 Correct & Efficient Deployment & Training
« Management Buy-in & Support
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orm Inspections

The Old Way...
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n Surveys the new way
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Generation 1.0

operated drone + Machine Learning for auto detection of corrosion
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Generation 2.0

Fully automated drone inspection + Machine Learning for corrosion detection and tracking

N .
waiting for
‘ connectivity
prevent collision
attenuatedgo —
; L limit max. height
attenuated inspect—
‘ inspection ensure reference
A PECYO B surface detection
L mode? |
go ahead
speed
: \SJ 3 command
inspect ahead
/ low battery land
C inspection
L mode? D
A realization of the INCASS aerial platform: (green) laser scanner; (red) height sensor; (vellow) embedded PC and (blue) camera set and
lumination.

All flights recorded, and can be done again automatic - autonomous Drone and inspection

‘# Genware DATA-SHACK



m. i

gy
e /
e ”
o ﬂm MRy
) | L)
2

e }

Also needed to add shape and surface structure
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Where to start?

Convert this

To this, pixel by pixel

Spreadsheet created from file: C:\Users\Christer\Dropbox (Precise Prediction)\Precise Prediction\_DSC7311.JPG
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5857903
5530736

6121845
5728115

6386299
6057847

6781057
6649471

7043970
6978691

7043970
7241349

7504521
7701130

7833486
7833486

7834257
7965586

7965843
7965843

7703700
7703700

7769493
7769493

7835286
7835286

DATA-SH

7346 7347 7348 7349 7350 7351 7352 7353 ’ 7354 7355 [ 7356 ‘ 7357 7358 7359 7360
Var7346 | Var7347 | Var7348 | Var7349 | Var7350 | Var7351 Var7352 | Var7353 | Var7354 | Var7355 | Var7356 | Var7357 | Var7358 | Var7359 | Var7360
4121 12367288 12038325 11840946 11315374 10986923 10592425 10066851 9607327 9212569 8883863 8318070 8753304 8622232 8228503 8294809
4122 12433081 12235704 12038325 11446960 10986923 10526632 9869472 9475741 9278362 8949656 8752277 8687511 8688025 8294296 8229016
4123| 12301495 12366520 12234934 11643569 11249581 10658218 9869472 9409948 9278362 9015449 8818070 8753304 8753818 8228503 8229016
4124| 12432567 12234934 12103348 11577776 11315374| 10920876 10001058 9672350 9344155 9015449 8949656 8884890 8688025 8227989 8294296
4125| 12629946 12366520 12037555 11511726 11380397 10920876 10132644 9869729 9475741 9147035 8884377 8884890 8622232 8096917 8294296
4126 12761532 12629178 12168627 11511726 11314604 10855083 10264230 9935522 9475741 9081756 8752791 8490646 8622232 8228503 8228503
4127| 12761532 12563385 12037041 11642542 11380140 10789290 10264230 9738143 9278362 8950170 8318584 8424853 8622232 8294296 8162710
4128 12893118 12431799 11839662 11576749 11314347 10657190 10066081 9474971 8949397 8818584 8950170 8556439 8556439 8228503 8096917
4129 12892604 12234934 11642542 11117225 10854569 10262946 9934495 9606557 9080983 8949656 8884890 8556439 8359830 8229016 8031637
4130| 12629432 12104118 11511981 10657444 10263200 9802909 9474714 9278362 8884118 8818584 8753818 8425623 8228758 8097944 7900565
4131| 12432053 11643567 10854308 10394272 9671577 9014163 9015190 8949911 8687253 8622232 8557209 8294296 8163223 7966872 7835286
4132| 12102318 11050660 10195866 9999514 ~ 9408151 8685455 8818325 8621205 8555925 8491416 8557209 8229016 8163223 7901079 7835286
11247011 10655133 9998487 9407123 9079186 8882579 8620691 8565412 8424853 8491416 8426137 8229016 8163223 8032151 7966358
10654619 10194328 9669268 9012624 8750736 8619922 8423827 8424339 8424853 8360344 8360344 8229016 8163223 7966358 7966358
9996180 9471120 9143182 8684174 8422029 8029069 8227219 8096403 8162710 8294809 8229016 8097944 8032151 8032151 7966358
9141641 8879498 8748683 8224139 8093324 7963279 7964563 7965331 8097430 8097944 8097944 8097944 8097944 8032151 8032151
8943493 8418947 8223109 7830406 7700104 7700875 7570059 7702672 7965844 7966872 8032665 7966872 8097944 8097944 8163223
8220798 7959167 7828865 7436162 7568518 7700875 7832461 7570573 7899538 7966358 8032151 7901079 7901079 8032151 7966358
7695481 7434107 7435134 7436162 7568518 7766154 7897740 7570059 7899024 8031637 8163223 7901079 7901079 8032151 7966358
7301237 7039863 7172476 7370369 7502725 7503496 7700875 7635852 7899024 8031637 8163223 7901079 7966872 8097944 8032151
6644077 6711411 6844025 6976381 7108224 7175301 7504266 7504780 7767952 7900565 8032151 7901079 7901079 8032151 8032151
6118763 6316913 6449783 6713980 6846336 7043715 7175301 7439242 7702414 7835027 7900820 7769493 7835286 7835286 7835286

7835266
7901074
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Some Examples
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How far are we
now...

THIS PROJECT
GOT US TO
LEVEL 9
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Predictive Maintenance of the Drone Itself

The picture shows
sensor data from a
case were the drone
crashed because of a
rotor failure.

Available data was analysed and showed that the cause
showed up in the data several flight hours before the
crash.

When we added this intelligence to the drone, the drone
took a decision to fly back to base and “asked” for the
rotor to be replaced when needed.

‘¥ Genware DATA-SH#CK



Process optimization

Analyses for proactive Automatic Alarms Maintenance To-Do list
Maintenance based on actual needs
UnitiD Maintenance Score 7
#234
#123
#324 027
8763 0.26

#352 0.24 |
#765 0.21
#675 0.20
#943 0.18
4629 0.14
#662 0.14
4834
#536
#735
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Reactive Input - Proactive Output

Component | \
e
Data is translated Data is analyzed and provides
into the same feedback on operational deviations in
language and the components or in the interaction
format between these and the analysis
module addresses learning

Component IV
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Benefits

Benefits of Drone predictive maintenance

Security: More secure and reliable equipment & drones
Economy: Avoid expensive shutdowns & repairs

Optimized maintenance cycles: The equipment & drones let you know if and

when any parts need to be replaced.

Safety: Save lives by not doing unsafe inspections

Genware DATA-SH#CK



Intelligent PPE: The Hawk — Use Case

List of workers Enviroment Worker H

Pulse [BPM]

| g Hesselb... ~ Volatile organic compound [VOC]

40 120

90

30
60

Erling Hesselberg 20
30

Construction 10

vertsen 0 0
08:57:00 09:17:00 09:37:00 10:14:00 08:53:00 09:23:00

o+
Dust particles Air quality Sound Level

35 100

30
253 25 ﬁ 80 | I

ppm 20

15 60

08:28:00 10:14:00 40

20

Outside temperature 08:46:00 09:16:00 3\
Vibration Speed
1G

10:14:00
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ted Int

Drones Mini computers

TR~

wY

MACHINE i
LEARNING (8

Pulse [BPM]

Dust particles [ppm] Sound level [Max last hour]

All presented in a
66 live Dashboard

Vibration Level

4Low Vibration DATA-SH{h\CK
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loT Intelligent Drones

Intelligent Drones with sensors and Edge ML
Our Machine Learning for Drones will make the drone
intelligent

Examples of sensors

« Sound

« Light

« GPS

« Dust

« (as

« Vibration
« Gyro

« Air Quality / Air Pollution (many different sensors)
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