..that a system will fail

..with a measure of certainty

predict

...and the type of repair needed

...the engineer to be tasked

OptImISE ..the priority

...the parts required

...the online manual
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C ASE STUDY https://youtu.be/SwqHemQ-5i8
Woodside Petroleum has expanded its use of IBM's Watson 1t has actually surpassed our
cognitive computing as it seeks to drive more value out of its  expectations ... we ended up with

systems nearly 400 people taking time out
' of their day, such as engineers, to
IBM Watson was first deployed at Woodside last year, | train Watson and it has been able
In its data science division, for an internal program to return answers to some very
called "Lesson Learned", which pulled together /= difficult questions,” Mr Gregory
decades of engineering data from sources mcludmg said. o _
testing, projects,and messages. It meant worker cou "We had pessimist engineers

saying it would never be able to
answer some kinds of really
technical questions and then bang,
Watson answered it first off."

The use of Watson is now being
pushed beyond the sharing of
"lessons learned”, to be used in
other areas of the business,
including human resources, legal
and exploration.

ask the system questlons andieceive detalled VQr
as if they were talkingjto the,W|sesE’,oId rrand /

imaginable on the cempan 'S book§~ L




@ practice-test - Mozilla Firefox: IBM Edition

Do be-a-contestant/practice-test-client

https:/ v jeopardy.com/

JEAPARRAUL eicrice resr

WORLD CITIES

IN AUSTRALIA, THIS CITY IS
SECOND ONLY TO SYDNEY IN
POPULATION

13,400 |
[

Type in your response* 12/30

SUBMIT

WATSON

*Responses do NOT need to be in the form of 2 question. To submit, use the Submi
button, or wait for time to expire

Albinism

https://www.jeopardy.com/be-a- Albino
contestant/practice-tests Porphyria




https://www.youtube.co

m/watch?v=9]0ESWIiYFEI

This is probably where
you are going to
encounter artificial
intelligence and self
driving vehicles yourself
any day now....Thisis on
the streets already
around Europe

o) 0:08/3:48

Cognitive Mobility: Olli the self-driving vehicle and
Watson the coanitive svstem




Watson Intelligent Manual

Available as an I0S APP, for example here using the Volvo XC90 manual as its data source

Done

Settings Vehicle Settings Vehicle Back

Kick motion for foot operated tailgate se...

Q:How do you open the trunk with 7
your foot

HOW CAN | HELP?

Searching with: Volvo 2016 XC90

HOW CAN | HELP?

Searching with: Volvo 2016 XC90

Power tailgate
operation

How do you open the trunk with your foot

Type or dictate a question, just as you would if you
were asking a friend or colleague

All of the new XC90s are equipped standard
with a power operated tailgate. As you reach
your Volvo with the remote key with you,
your car prepares itself to be unlocked. You
can operate the tailgate by a few different
methods:

Ask Question

Done + Press the button located on the

= dashboard. You can press this button to
both open the tailgate and then again to
close the tailgate when you are finished.
Use the remote key: Press and hold the
tailgate button on the remote key to
open the tailgate and press and hold the
same button to close the tailgate when
you are finished.

Use the hands-free foot movement: The
sensor is located left of center beneath

= Powered by
9 oftolly IBM Watson




What happens if you ask other apps to “show me something

that is not an elephant”

Google says....

eee00 Proximus 4G 12:45 0 48% W )
show me something that isn't an 0
elephant i
ALL IMAGES MAPS NEWS ID

Images

g™

Elephants and Me versus PTSD - Page 300 -
Google Books Result
https://books.google.co.uk » books

Rhonda Boldra/Dot Zaeske - 2010 - Family &
Relationships

Ben seems to want to show me something.” “ Okay,
go see what Ben is up to. ... Isn't that right, Cindy?”
“Yes, and we are taking applications from ...

7 Behaviors That Prove Elephants Are
Incredibly Smart | Mental Floss

m mantalflnce nam « arti-"'
p —
< < =

Siris’ response was this comprehensive range of elephant products

eee00 vodafone UK & 09:09 9 100%
Q. not an elephant (%)
All Songs Albums | More ]
Songs See All>
h@i’v’m ol

| Know What I'm Not
P Nico & Vinz - Black Star Ele...

it W | Keep It Movin' B
A Missy Elliott Featuring Elep...

Elephant in the Room
Chris T-T - Love Is Not Res...

" Love Is Not Like Roses
Cocos Lovers - Elephant La...

Carrying the The Lost Black Star

Elephant & Thi... Elephant Elephant

Michael Rosen For Love Not Li... Nico & Vinz

Podcast Episodes See All>
A 8 O Q@
Music Films TV Programmes Search More

eee00 vodafone UK & 09:09 9 100% .
Q. not an elephant ]
All Songs | Albums | More ]

-~ x|

present: W

ENSINANESN F

VNR - The Gibbo Presents
Elephant in the... - Dancehall, R...
VNR with host...  Gibbo

Apex Magazine Effici(
Podcast Eleph
Apex Magazine Geort¢

Ringtones

Not Having It
Elephant Man

The Elephant
That Could No...
Pat Hill

This Elephant
Must Go!
Eric Peters

Black and White
Make Gray
Lesley B. Ande...

4 H O QY -

Music Films TV Programmes Search More
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Equipment Monitoring

Operation Shutdown Time Overall Equipment Health Score Production Output with Target(Day) Product Defect Count(Day) Equipment Anomaly Count(Month)

87

I viork Preparation Surface Defect : 1
Process Failure (o) . EE i
i Operation Failure 85% ey 3 65/800(&} Size Defect || 2
Equipment Failure Shaps Defect - 14 a0 =
Reheating Roughing Finishing (a
A Equipment Profile Overall Health Score Failure Probability Anomaly Count Work Order Overdue Failure Coun
g Today % After previous maintenance Current Past 1 year
FinishingMill1
F M 1 Mill Stand
Yoido 68 68 Q27 7 3
Healthy Score Trend Equipment Availablity Trend
Finishing
naie aa/ 28 a5y 01110 osiLr glrl! 0428 a5 /08 asia a5
Measurement Profile z Event Log
Measurement Type Min Max Average Last Value Time Event Type Comment
Current on the load 456.80 476.90 46685  468.05 17:08:48 ALARM F1 Cylinder Position difference
Current on the no load 44.30 45.60 44,95 45.20 17:08:40 ALARM F1 Motor Stator Temperature difference
Cylinder position difference 8.10 9.20 8.65 8.90 17:08:31 ALARM F1 Cylinder Position difference
Coiling Roll Force difference between WS and DS 13140 14600 138.70 139.90 17:07:48 ALARM F1 Main Drive Speed difficontrol~actual)

Roll Speed Variance on the no load 76170 83990 80080 802.00 17:05:36 ALARM F1 Motor Stator Temperature difference




Failure Prediction

Operation Shutdown Time Overall Equipment Health Score Production Output with Target(Day) Product Defect Count{Day) Equipment Anomaly Count(Month)
S87

Work Preparation Surface Defect | 1

bl 85% . 365 /800(EA) G Defect | 2

Low HICH

B couipmen: Failre Shape Defect - 14 aa F =
Reheating Roughing Finishing Cpiling
Equipment Failure Probability Equipment Failure Model Input Variables (Key Predictors)
Model ID Model Name Failure Probability Change Execution Date Mo Variable Mame Predictor Importance Last Value
Equipment Failure FM1-01 Rotating Failure B5.00 13% 2015-05-17 1 Motor Temperautre 053 65
Name Probability A
FM1-02 Motor Failure 20.00 7% 2015-05-17 2 Drive Spead Control Differance 0.24 200 3
FM1 W55.00
3 Motor Vibration Speed 0.17 75
FM4
4 Crack Check 0.04 2
DC1
5 Load Accumulation 0.02 51604 =
FM3
Failure Probability Trend Failure Prediction Model
FM5
1 B m1-01 o
FM2 B 102 ’7 ]
To [« 5 "
DC2
0 - .
RF2 #
RM1 B “r
Q !
1] fL -
RF1 mz7 . |
Finy
RM2 &

‘E- 17 Aprl%® Tue2l Thu23 5ac 25 MonZ7 Wad 20 May May 03 Tus s ThuOF Sard9 Momll Wed 13 Frils May 17



Introducing IBM QEWS = Quality Early
warning System algorithms

https://www-07.ibm.com/sg/manufacturing/pdf/manufacturing/QEWS-services-
Sept.pdf

| [ ] L} et
! | 7. QEWS Chart (same x-axis as SPC)
o | :
- ‘ 1 QEWS alert -r/' : =QEWS alerts when the cumulative
z_| I —" b | evidence line crosses above a
a } horizontal threshald line (in black)
n "1 0 Do
=4
SAecap/Unaceept levels: 04324 0./5151" Preb{ne falze alarm]: 0,00, Severity: 1 :
| | »
I 1st S PC alert 1/ SPC Chart (same x-axis as QEWS)
| N, wsee BT RSN = indicates around the mean (soli

| \rl/ SPC indi nd th (solid

2 . i — | red line) for much of this reporting

EL I | period

g I ’,/'\ I =SPC alerts when the evidence line

/\ [ N | crosses the upper confrol limit, shown
e | N I on this graph on the far right
"""" | | :
| _'-_|
I : 1 . .
| Earlier Detection

|<_ 8 WeekS [ =QEWS alerts 8 weeks before SPC
| |




www.BLUEMIX.net IBM Cloud

application development system

g bt ik el T hnirnive ey B2 0 e by
INnternet of Things on Bluemix

Rapidly compose and exiend apps that take advantage
of data and analytics from your connected devices and
sSENsors

Your devic Wibeation MAsLion Qiriarrtaticn
— — Aipihs
—_— A ] — Beta
—_— — RATENA
L]




Watson Factory Health

http://169.54.81.89/ibmcognos/cgi-bin/cognos.caqi

Body & Weld Machine Health

@ Welcome!

Primary Plant Feed

Predicted Time to Failure:

Predicted Time to Recover:

48.88

Hours

2.94

Hours

Probability of Failure: 72-300/0

Dec 30, 2015

Predicted Fault: Servo 1 Fault



Watson Equipment Advisor as the engineer's Al guide

Best Solution
37,0XX.xx Errors - PEST Faults

68 min
81% success

Paris

200469880 Ink Loader Assembly
and Door

Tools

Troubleshoot

~,
P

Eﬁ:g) Complete

Repair Passages

37,0XX.xx Errors - PEST Faults

AC power supplied by power sources such as uninterruptible power
supplies (UPSs) or DC-to-AC inverter systems may not supply correct
voltage to properly power up the printer. Likewise, other devices sharing
the same AC circuit can cause AC voltage sags that cause the printer to
fail its AC heater PEST tests (Print Engine Self Test). The printer may
produce any of the following disconnected heater errors: m Printhead
Jet-stack 37,002.47 or 37,003.48 Troubleshooting Procedure for Drum
Maintenance...

View Passage

13,0XX.xx Errors - Thermal Faults

13,000.48: Thermal fault. 13,003.42: 13,007 46: 13,008.47: The Drum
heater is too hot. 13,010.49: The Drum heater took too long to reach its
setpoint. Troubleshooting Procedures for Error Code 13,000 (Printhead)
Step Questions and Actions Yes No 1 Ensure ground integrity for the
printer. Did this correct the problem? Complete. Go fo Step 2. 2 Reset
NVRAM and retest. Did this correct the problem? Complete. Go to Step 3.
3 Check and reseat all data cables to the Printhead. Did this correct the. .

View Passage

Watson Field Advisor is deployed to assist
field technicians diagnose faults, identify
the fix required along with the time it
should take, the parts and tools required
and the likelihood that this
recommendation will result in success.

As it gets used, the knowledge base grows
so the certainty level will increase.

The context for the vehicle industry is
proven in a second-line technical
helpdesk environment where 80% of the
faults are recognised by IBM’s analytics of
the unstructured database of previous
experience immediately, giving the
engineer a way to accelerate complex
fault rectification.



https://www.youtube.com/watch?v=mv nRuzs5nk The Ind 4.0 worker is connected too




Thank you

Toby Woolfe

Industrial and Automotive Cognitive Solutions

toby.woolfe@uk.ibm.com +44 7795 328 742




