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Smart products and machines
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Smart products and machines
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Smart products and machines
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Smart products and machines
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Introduction

/A HYUNDAI

CONSTRUCTION EQUIPMENT

Manufacturer of construction equipment and industrial vehicles

®x% — HQ located in Korea

:Jo — Regional branches in US, EU, India, Brazil, and China

540 local distributors in 150 countries



Smart solution

HYUNDAI

HiMATE

for CONNECTIVITY

Hi ASSIST

for PRODUCTIVITY

HiDETECT

for SAFETY



Smart solution

HiMATE

Fleet monitoring and management solution

Expending platform and application rapidly

—— FLEET REPORT —— WEB MOBILE APP
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Cloud journey

ANALYTIC ENVIRONMENT DEVELOPMENT

—— REAL WORLD —— DIGITAL TWIN

Real machine Digital machine Machine insight

* (Individual) operation status
— §§ 2 —— * Faultcodes

* Maintenance history

s

Start to set up
“digital market model”

Digital market Market insight

« Statistical operation status

—— * Demand of equipment/parts
SN .
» Market index

Later, “a sandbox for data analysis”



Cloud Journey

ANALYTIC ENVIRONMENT DEVELOPMENT
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Cloud Journey

ANALYTIC ENVIRONMENT DEVELOPMENT

Analysis for Business Analysis for Customers %5
Product Analysis Fleet Statistics
Quiality Evaluation Downtime Analysis
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“—> “A Sandbox for Data Analysis”



Cloud journey

LESSON AND RESULT

Through cloud journey...

(@ — Efficient operation from scalable service

)

0 — Acceleration of development

a

a

@‘@ — Minimizing limitation of IT resource
" — Continuous innovation

“Special approval is required
for cloud migration.”

“Why don’t you just build
in the cloud?”



Smart service

TRADITIONAL MANUFACTURING VS. SMART MANUFACTURING

Traditional customer

' Warranty
' service

Traditional product

Traditional engineering

Traditional manufacturer

Traditional manufacturing

Analytics,
e-commerce,
multi-channel

loT, Al/ML

loT, Al/ML,
analytics,
digital twin,...

Smart customer

' Warranty |
I service |

e

Smart product

Smart engineering

Smart manufacturer

Smart manufacturing



Smart service

SMART MANUFACTURING VS. SMARTER MANUFACTURING

Smart customer

' Warranty
) I service |

e

Smart product

Smart engineering

— Smart sales | —

Smart manufacturer

Smart manufacturing

Business model,
service platform

Data fabric

Smart customer

Smart service

Smart product

Smart engineering

Smart manufacturer

Smart manufacturing and
smart service



Smart service

SMART CONSTRUCTION EQUIPMENT AND SERVICES

Care program, SLA,
PHM, fleet management,

solution data analytics

loT, MG/MC,
electrification

Smart customer

Smart construction
equipment service

Smart equipment

Smart engineering

Construction equipment

manufacturer

Smart construction

Standard API




Smart service

WHY A MANUFACTURER OFFERS SMART SERVICE?

“Knowhow-
______ based Service”

“Digitalization” /L =\ __.-----""" P Limitation of
Digital is d@@ traditional service

the new normal o R

“Care & Uptime”

Customers’
high expectation




Smart service

PAIN POINTS TO BUILD SMART SERVICE

“Easy to fall into
the silo effect”

How to integrate
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“Lack of resources” y with current services?
Ve
How can we get : o , al
the right digital solution? .~ R
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gll— “Lack of customer
== channel”

What are customers'
true needs?



Working backwards

AWS Digital Innovation Program

Working
backwards process -------------

Customer

Product/service



Working backwards

DIGITAL INNOVATION WITH AWS

Press .

Working Custormer Release Visuals
Backwards Journey FAQs
Workshop

with AWS
4 N 4 \ 777
Requirement & leceep Prototype
Components Scope
Solution \_ ) \_ Y ))

Workshop without AWS



Working backwards workshop

KEY BUSINESS PROBLEM

How to maximize uptime of customers’ machines?

How to minimize downtime by fixing a machine easily?

How to diagnose the problem remotely?



Prototyping journey

SUBJECT AND SCOPE

“Development of core Al/ML pipeline for smart services”

Al diagnostics

&y — Inference and data gathering from the Edge

é‘-@ — Training and monitoring in the Cloud

6% — Model distribution from the Cloud to the Edge

Part recommendation

% — When fault occurs, machine learning prediction from continuous service data input



Prototyping journey

DEVELOPMENT PROCESS : SCRUM / SPRINT
M M+1 M+2 M+3

4

Close

v" Handover Demo
v" Customer Installation

v' Requirements
v Prerequisite

Sprint Planning Daily meeting ... Sprint Review/Retrospective

CROSS FUNCTIONAL, TWO PIZZA TEAM

AWS (prototyping team) +
Hyundai CE (PM, data analyst, IT, and service technician)




Prototyping journey

OUTCOME

Al/ML diagnostics and part recommendation pipeline architecture

AWS Cloud oT TH ) B2 Aws cloud

AWS loT Greengrass Core Data Lake E5l| Data Analysis & Monitoring
Step Func

%% . ®—h -- I B0
Lambda function . .

10T rule r bana
{Anomaly Detector) {anomaly_rule) @ &‘Q’iﬁg}‘ggﬂj Amazon Elasticsearch  Kibana

Amazon RDS book Amazon 53 AWS Glue Amazon SageMaker Service

(Oracle DB) R:l (etl_ mput meta _input) (ETL Job) (Train Job) ‘

I=) Model Analysis & Monitoring J H

Amazon 53 Lambda function

Device Bucket _
(data-iot)

gateway > (&2 3
O | £

az0 10T rule AWS Lambda
( [I'.. ‘ . ' : (train. mput) (CAN Broker) (parameter_rule) (Parameter Consumer)

=

Kibana Amazon Elasticsearch AWS Lambda Amazon ECR Amazon $3 @t’~---#-l--- —=f--
Service (Insert ES) ] (Algorithm Image) (train_output)

ML Model AWS loT Bucket Anomaly Amazon SageMaker Notebook
(Anomaly Detector) Greengrass (anomaly-model) Model {Training)

'7 DevOps Pipeling
Lambda function
(Parameter Collector) --
Hi Mate Web Endpoint : Amazon DynamoDB AWS Lambda Amazon S3 Amazon SageMaker Amazon SageMaker

search parts (Insert DDB) (batch_output) (Batch Job) (Model) AWS CDK  AWS CodeBuild AWS CodeCommit AWS CodePipeline AWS Cloud9
CInudFUrmatlun

Amazon 53
(batch_input)

Automated Al/ML training/distribution/analysis/operation

> — Data gathering and model training pipeline from loT and legacy system

— DevOps pipeline



Prototyping journey

OUTCOME: DEEP DIVE

Al/ML diagnostics : From Cloud training to Edge inference

Edge Cloud
_ Data analysis and monitoring

. AWS loT Greengrass core Data lake

——®

Lambda function

(anomaly detector) n mazon Kibana
> [[@D— —> @ (ES anomaly) Elasticsearch
o Service
Device Bucket
Gateway a0 (data-iot) .

Nl oy — >
‘@ loT rule AWS Lambda .
c . Lambda function (parameter rule) (parameter consumer) Anomaly model training

onstruction (CAN broker)

equipment v N
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ML Model AWS loT Bucket Anomaly

A SageMak
(anomaly detector) (anomaly-model) Model mazon >ageMaker Notebook

Greengrass (training)

_>_

Lambda function
(parameter collector)

AWS AWS CDK CodeBuild CodeCommit CodePipeline AWS Cloud9
CloudFormation




Prototyping journey

OUTCOME: DEEP DIVE

Al/ML part recommendation:

aws e

Legacy system AWS Step Functions: Model training and serving

Amazon RDS Notebook Amazon S3
(Oracle DB) (R) (etl_input, meta_input) AWS Glue )@

(ETL job)
Model Analysis and Monitoring

Amazon SageMaker
(train job)

Amazon S3
(train_input)

Amazon ECR Amazon S3
- (algorithm image) (batch_output)
Amazon S3
(batch_input)

Amazon Elasticsearch
Service

Kibana AWS Lambd

(insert ES)

- - ----

_ API Gateway: Recommendation API

—
]
mate web

Endpoint AWS Lambda Amazon DynamoDB AWS Lambda Amazon S3 Amazon SageMaker ~ Amazon SageMaker
(search parts) (insert DDB) (batch_output) (batch job) (model)




Prototyping journey

ADDITIONAL OUTCOME

Experlence of agile
development
DevOps: from AWS Cloud9
to AWS CloudFormation

g g

MSA management Various AWS services
using GIT, laC (loT, SageMaker,
(infra as code) AWS Glue, Lambda, etc.)




Result

LESSON FROM BUILDING SMART SERVICES AND SOLUTION

“CFT & Scrum”

Organizing not for
________ function
———————— but for objective
"“MSA& MVP" /" N\ _--- p J
° ° /
Develop minimal @ 7
module and connect it . ol
with existing service S R
N
\\\ //
Ve
\\\ //
DS /

? Q/“Customer obsession
g & Start small”

If you don't act,
you don’'t know what to do



Review

WORKING BACKWARDS PROCESS

Difficulties &)  Advantages
« Setting up a consistent plan * Consistency of plan
» Coordination of conflicts between « Breaking the silo effect

various departments ] ]
* Encouraging us to listen to customers

« Securing customer needs when it starts



Future plan

LAUNCH SMART SERVICE

Hi CARE
HYU N DAI (=) Remote diagnostics

(=) Preventive maintenance

(>) Fleet analytics and monitoring
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