(W-{37e)Y/e W Data Intelligence

Lenovo Enterprise I
Analytics Platform

LeaEAI and Case Studies.

® Jun Luo

Machine Intelligence Center
Lenovo Data Intelligence Business Group



Lenovo Digital Transformation [ oata intetigence

big data continues to drive Lenovo's global business I
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Lenovo Digital Transformation

from 2011, big data continues to drive Lenovo's full business optimization I
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Lenovo Way to Data Intelligence I

Lenovo Big Data
team and platform
founded
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Data of mob|le phone and

Lenovo digital Lenovo global data
transformation based on lake support over
Data Intelligence. Support 100 internal apps.

over one b|II|on end users

PC on Bigdata platform Center founded
was over Peta Byte

BigData
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Promotion Lenovo data Data Intelligence
culture internally, 95% platform iterate and
data was integrated on improve continuously...
LUDP

* Lenovo BigData
business team founded

Leap product Enable 30+
portfolio enter]!orlses on digital ghter into more
transformation. segments.

announced and g
enter into market Revenue Y2Y tripled Revenue Y2V
double increase
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We Offer End-to-End Data Intelligence Solution .
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Leap Product Portfolio .

LeaplOT

loT Platform, both centralized and
edge platform to configure, connect,
manage and implement devices.

LeapHD

Big Data Platform, a mature and
easy to use platform for data
cleaning, data integration, data
governance etc.
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LeapAl

Al Platform, an enterprise Al
platform to provide overall
capability on Al training and
inference.

Make A Great Leap Forward!



Four Challenges for Al Landing in Enterprise I [ESETY ot inetigence

Hardware configurations
Hyperparameter settings

Rapid Al Technology Evolvement Feature engineering......

Complicated Al Knowledge Barriers

Rigorous Requirements High Cost

Security, Privacy, Account Hardware, Software, Talents

Management......
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Lower barriers for landing Al cases

Enable customers to build their own Al abilities



Machine Learning Workfl()w. Data Intelligence

Human Experts Computer Program
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Problem Data Feature Model Optimization Evaluation Deployment
definition collection engineering selection
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LeapAl Platform I Data Intelligence

LeapAl provides full-scale and end-to-end Al empowerment with data, algorithm, and computing power
management; with easy-to-use Al development tools and interactive user interface, it lowers the barrier of

enterprise Al application

Enterprise Al portal
Al'Asset Management

Development Environment

Platform

Al-Core Technology Management

Data Preprocessing
Computing:Power Management
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Lenovo Internal Al Cases: LUDP Al

Challenges

Data Analysis
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Applications

Laptop sales Quality
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Crow-AMSAA model is deployed to forecast
return rate. This methed was first
employed by the U.S. Army on 1974 to
forecast system failures, based on non-
homogenous Poisson Process.
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Lenovo Mobile Big Data Project-Personalized Game App Recommendation

 Background: Lenovo app store has thousands of game apps. Originally, all users have the same ranking order
of game apps.

* G@Goal: Provide different game apps ranking order for different users in order to increase the click through rate.

* Difficulties: millions of features and users, sparse matrix.

e Solution: ensemble methods: FFM + LR

* Results: CTR increases 50% over default ranking. i e 0ies2e
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Challenges

»

Refining and chemical
plants are large in scale,
have many processes, have
high concentration, and
have complicated

management systems.
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Oil-Refinery Process Optimization
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Data layer

Operational data
Quality data
Corrosion data
Cost data

Material balance

Energy supply data

Energy consumption

Catalytic device data
Process parameters
Process run data

Mechanical perform

Process
parameter
correlation
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Analysis results

Gasoline yield rate
improves 0.5% ~ 1%

Abnormal detection rate
increases 26%
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Steel Demand Prediction

P
= Internal data are not enough

Challenges | = Demands change abruptly

J
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大数据地区公司需求量model_a.twbx

Steel Pipe Defects Detection I

Steel Pipe Moving Speed 1.5m/s
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System Functions

Predictive MReE_itl-T_lme&
Modeling onitoring
Analysis
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Business value

Automatic Quality Grading:

Type: A (Serious) . B, C (Minimal)
Automatic Defect Detection:

Holes, Rolling concave, Outer fold, Rolling mark,

External scar, Mechanical injury, Pock surface

-

Type A Defect Detection Rate 100%
Type B & C Defect Detection Rate >95%

VAN
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Inspecting Power Lines Defects .
with Drones .




Power line defects category |) [ELEY oata mtligence
>

- Tower base related defects
— vegetation cover, water immersion, debris accumulation, etc.

« Tower related defects
— bird nest

* Insulator related defects
— insulator blow, insulator damage, insulator aging

* Fitting related defects

— defect detection: corona ring skew, connector corrosion, bolt missing
— fitting detection: damper, connector, corona ring, spacer, bolt

« Subsidiary facilities related defects
— tower plate fading, tower plate corrosion, tower plate missing, etc.






. . .
Challenges: complex shooting environment maabisied] D3ta Intelligence
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Challenges: small object =3 Yo)¥,o ¥ Data Intelligence

zoom in




Challenges: multiple objects I [T ota intetigence

zoom in




Challenges: limited labelled data I NI oata inteligence




Project highlights I IR oata intetigence

Automated labeling platform
— 200 labeled images of bird nest provided by customers were expanded to over 7,000

Photos taken by S Manual Model tralnlng Model deployment
drones labeling/correction

Power line inspection overall performance (selected tasks)

Bird Nest Detection 86.8% 90% 80% about 60%
Split Pin Detection 76.13% 80% 89% N/A



LeapAl Knowledge Graph I IS vata intetigence

Intelligent & Interactive Enterprise Level Knowledge Base
Al-enabled Transformation, Risk Management, Decision Making, Enterprise QA

Management Management Analysis Exploration

% Knowledge Visualization (Interaction)

.u Knowledge Analysis
Q Knowledge Inference

\____,

’l, Knowledge Fusion

CSV/Excel MySQL Impala SQL Server RDF NoSQL



Petroleum Knowledge Graph I I oata ntelligence

Helping customer building a knowledge hub, digitalizing millions of engineering documents for the past 20 years.

Knowledge Q&A

Risk Alert Full text search User Profile Knowledge graph
Key indicators In-doc Search Similarity search Specialized Q&A
Nested clauses Advance Search customization Process Q&A

___________________________________________________________________________________________________________________________________________

Knowledge Intelligence

e Cerpise Knowledge Base

& B @ - data G

ERP CRM  Engineering Doc  Public website Patent Wikipedia Third-party Publication




Petroleum Industry Knowledge Graph I Y] eta intelligence

DocReader Assistant: In order to build knowledge graph, entities and relationships should be extracted from
different types of documents, ex. word, excel, PPT, txt, pdf, image files, CAD files, etc.
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Smart Search:

Supporting millions of internal & external documents, from RDBMS, ERP, CRM etc.
Supporting various types of docs, ex. word, excel, PPT, txt, pdf, image files, CAD files, etc.

Main Topic Extraction

Natural Language Processing,
5-10 topics of one document
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¥ Secondary Topic
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Keyword Extraction

Extract keywords from article,
word clouds etc.
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Petroleum Industry Knowledge Graph
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Petroleum Industry Knowledge Graph I Y] eta intelligence

Knowledge Recommendation: The platform supports knowledge recommendation based on knowledge graph,
and provides customized services such as semantic associated recommendation and knowledge push.
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Knowledge Graph Recommendation

Based on the knowledge graph
technology, relevant documents with the
same subject words can be pushed
regarding to node similarity.

Semantic Association Recommendation

Based on the deep learning model, the
document features are embedded in
quantization and associated documents

R e e are pushed based on features.
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Petroleum Industry Knowledge Graph I Y] eta intelligence

Knowledge Q&A: Based on the industrial knowledge base, interactive knowledge Q&A applications can be
built to enable users to quickly and accurately obtain knowledge, so as to improve the efficiency of

knowledge acquisition. o
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Fintech Cases I
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Marketing

Graph
Data Mining

Risk
Management

Financial
NLP

e Retail bank customer
personalized marketing

e Micro loans
recommendation

e SMS marketing of
financial products

e Credit card installment
recommendation

e Financial product

recommendation system

e Anti-money
laundering
e Relationship mining

e Consumer loan
default prediction

e Fraud transaction
detection

e Sentimental
analysis of financial
news
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Thanksh
Different is better I

Jun Luo
jluol@lenovo.com

Machine Intelligence Center
Lenovo Data Intelligence Business Group
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