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Empower
the data-driven
organization

Empower the data-
driven organization

Harness 100% of your 
relevant data to empower 
people with actionable 
insights that drive superior 
business outcomes.

Transform
to a hybrid

infrastructure

Enable
workplace

productivity

Protect
your digital
enterprise



Human data

The data landscape is radically changing

More connected people, apps and things generating more data in many forms

Machine data

Business data

faster growth 

than traditional 

business data

10x



100% 
of your 
relevant 

data

Achieve 

Superior 

Business

Outcomes 

with Big Data

Build a Data-Centric 

Foundation

Discover

the Value 

of Your Data

Accelerate your path to becoming a Data-Driven Organization

Reduce risks

Optimize 

operations

Achieve breakout 

growth

Human Data

Machine Data

Business Data



Managed Services 
Flexible options to overcome talent deficiency, 
resource constraints, and capital expenditure

Integration and Implementation Services 
Securely capture, manage, retain, and deliver data 
across the enterprise

Hybrid Data Management Services 
Harness the power of all available data, internal and 
external, structured and unstructured, regardless of 
where the data resides

Advisory Services
End-to-end BI Modernization advisory services from 
assessment to the strategic implementation roadmap

Data Discovery Services 
Data lakes, data visualization tools, best practices, 
and services to enable rapid, enterprise-wide data 
sharing and analytic discovery

Information Governance Services 
Classify, archive, and manage physical and electronic 
data reliably and cost-effectively

Analytic Services 
Address specific analytics needs to 
run the business better

Consumption-based Platform Services 
Flexible choices of service and platform delivery 
models to enable organizations to overcome the risk 
of technology obsolescence

HPE Analytics and Data Management Services
Complete services portfolio from advisory to integration and management



Cape2Cape 2.0
Connected Car



1 team 19 000 km 21 countries 9 days Sept 20, 2015

Race Team:

World Record Holder

Guinness Record Holder

Cape2Cape 2.0 – in a nutshell
Fastest drive from South Africa to Norway supported by HPE, Intel and Partners 



Data Metrics
Data sources and volumes

Smartphone
Accelerometer
1.5 GB
17.6 Mio records

Data Logger
CAN bus, accel.
500 GB
1.1 Billion records

Accelerometers on
chassis and wheels

Biometrics
2 drivers
3.2 GB
115 Mio records

Action Camera
1s interval
1.500 GB
700,000 images

Data Logger
CAN bus, strain
3.5 GB
5.8 Mio records



World-Record Dashboard

Location Car performance Health status External conditions

Use cases

Biometrics Driver profile Road conditions



Biometrics
Correlating Biometric Data to Driving



Calculate Stress Level Clustering Level

Stress Level Definition

F1 F2 F3 F4

Feature Space Definition

Select Parameters

– Biometric parameters 
related to stress

– Cleansing, missing value 
treatment

Discrete Fourier 
Transformation (DFT)

Select most relevant 
features

K-Means Clustering Bring into order

– Determine main 
frequencies per biometric 
parameter

– Select top five features 
from DFT for further use

– Calculate clusters based 
on top five features

– Determine lowest stress 
level cluster

– Order others according to 
distance 

Interval
Heart Rate

Lateral 
acceleration

EPOC

Respiration



Overtaking & sudden Maneuvering
On 12th Sep @ 06:26

Overtaking two trucks – animals appear

Stress level jumps from 1 to 6

Location:

A4, Masvingo

Province, 

Zimbabwe

06:26:17

06:26:26

06:26:14
Heart 
Rate

Stress 
Level



Driving uphill on a crowded road with sun glaring
On 13th Sep @ 08:26

Driving uphill on a crowded road, oncoming traffic 

Stress level jumps from 1 to 4

Location:

T1, Mbeya, 

Southern 

Highlands, 

Tanzania

08:26:21

08:26:38

08:26:32

Heart 
Rate

Stress 
Level



High Beam Lights during driving
On 13th Sep @ 00:12

Night driving, high beams glaring

Stress Transition from 1 to 6 at multiple times

Location:

T2, Mabonde, 

Central 

Province, 

Zambia

00:12:07

00:12:16

00:12:17

Heart 
Rate

Stress 
Level



Stress level by country
Plan a route with lowest stress level

Lowest stress: Sweden

Medium stress: South Africa

High stress: Egypt

Contributing factors:

– Traffic and road conditions

– Border control and checkpoints

– Country passed by day or night

– Time pressure

A single drive is heavily impacted by coincidence, 
aggregated data from multiple trips or fleet data will 
provide reliable results.

Green is low, red is high 
stress level. Pie chart size 

indicates confidence 
(sample size).



Business Value - Biometrics

Do assistant 

systems actually 

reduce stress in 

the field?

R&D: Where to 

invest?

Stress as a factor 

in navigation

Improved health 

and fatigue 

recognition 

Gamification Feedback to driver

Self-optimization 

and activity 

tracking



Biometrics - Key Findings

Mean & low frequency 

variations of HR & RR 

explain most variance 

in driver state.

Biometric sensors 
should cover heart rate 

and respiration rate

Baseline levels must
be learned from data

Broad range of
events cause stress

Biometric sensor 
data can be 

extremely noisy

Missing and incorrect

values can appear

frequently.

Robust algorithms
necessary

Individuals may differ in 

what is “normal” state.

Stress / excitement 
levels must be 
personalized

Heart Rate & 
Respiration Rate are

key parameters

Sudden obstacles,

high traffic, glaring

lights, … 

Potential for 
optimizing the 

driving experience



Know the Driver

Using Advanced Analytics to Identify the Driver

Categorize Driving Style and Car Usage



Identify the Driver – Random Forest
K-Fold Cross Validation, Variable Importance, Accuracy

K-Fold Cross Validation

Time Interval Sensor Data Accuracy

One second granularity 76 %

One second results scored on 

one minute aggregation
87 %

These car sensors are 
key drivers to identify the 
driver



Driving Style and Car Usage Characteristics
ABS, ESP, ASR & Strong steering corrections by Driver

How often does a driver 
get into dangerous 
situations (ESP, ABS)?

And who drives most 
aggressively (ASR)?

ASR

ESP

ABS

Which driver moves the 
steering angle within 1 
second interval strongly?

Speed 
km/h

° Steering 
difference 



Driving Style and Car Usage Characteristics
How does Braking Pressure per Driver vary ?

Rainer: Frequent heavy braking  Race driver
Marius: Almost no heavy braking  Cautious driver

Marius Rainer Sam

Braking events can be 
identified uniquely



Profiling Sensor Data, further Car Usage Insights
Regional or Driver specific Car Usage

Marius 10.5%

Rainer 34,5%
Sam 
55,0%

Turn Light Usage

Low 
Beam

High 
Beam

Headlight usage
Frequently driving at night? 
Overland driving?

Derive region specific usage 
pattern by aggregating fleet data.



Business Value - Know the Driver
Using Driver Analytics as Competitive Advantage

Constant feedback 

on actual car usage

Promote extra 

parts, new 

assistance 

systems, new car

Fleet 

Management

Targeted 

localized 

advertising, 

add-on revenue

Identify No. of 

drivers in e.g. 

family, car 

owner change

Car model 

analysis –

Usage of model 

characteristics

Accident and hit-

and-run driver 

identification, 

theft detection

Localized car 

design & 

manufacturing



Road Conditions
Determine Road Quality
Warn about dangerous Spots



Road Quality

Definition
Road quality is 
determined by the 
roughness. Roughness 
is the frequency and 
intensity of vertical 
wheel acceleration.

Method
Count acceleration 
events in five different 
acceleration intensity 
categories per 10 
seconds and divide by 
speed.

bad road

excellent 
road

medium 
road



Smartphone Data

– Smartphone shows similar 
acceleration as dedicated sensor on 
chassis on 100ms aggregation. 

– Pothole and speed bump detection.

– Challenge: Smartphone needs to be 
fixed to car solidly and needs good 
GPS reception.

Smartphone

Dedicated 
Sensor



Extract – Load – Transform Car Sensor Data



Cape2Cape Solution
Analytical Architecture

Hadoop

HDFS

SparkHive

Vertica
Hadoop connector

R StudioTIBCO Spotfire Haven Visualizer EclipseSpark Machine 
Learning

iPython Notebook

Haven Big Data Platform



HPE makes it happen!



Fleet 
Management
Analytics



Better customer experience

Improved Maintenance 
Experience

Increased Productivity

Improve Existing and Introduce New Business Models and Services
Business outcomes for various stakeholders

Rich Analytics

Fleet 

Manager
Manufacturer

Driver

Fleet Cost Management

Fleet Safety

Fleet Optimization

Fleet as a Service

Rapid Safety Assessment

Targeted Marketing

Smart Traffic Management

Incident Detection

Parking ServicesSmart City



Connected Vehicle
Solution Overview

GPS data

Live feed

Web data

Maintenance data

HPE Driver

No personal data

Sensor data

Manufacturer 

Dashboard

Fleet Manager 

Dashboard



In Numbers

75,177
Trips driven 

100 %
non personal data

918,302
Kilometers driven

180 
days
data gathered

14 
Million
of sensor data records 

roadwork, weather, traffic 
and maintenance data

81
Fleet vehicles

2-5 sec
sensor reading

POI
data to enrich 
analysis



Securing the data
Car manufacturers could offer 3 levels of privacy from the sensors

Some private data

Private 
data

No private data*

Personal data (e.g. variable insurance premium) 

Generalizations of an individual (e.g. segmented-based targeting)

Non-personal, generic data (e.g. driver profiling)

* HPE did not use any private data for this deployment



IoT Platform – Functional Diagram

GPRSNo Private DataASG Units AMV81 HPE Company Cars

GPRSData Relay (One Day Storage)RDBMS

HPE Cloud Platform Data Lake & Analytics Database & Analytics Vizualization & Analytics

Fleet Manager Dashboard Driver Dashboard Manufacturer Dashboard Other

HPE
Voltage

HPE
Voltage

HPE
Voltage





KNOW YOUR FANS

SOCIAL MEDIA ANALYSIS FOR NASCAR 





1,000,000
post per race events

565,000
post per day

75,000,000
FAN around the wolrd

“HP’s technology helps us turn 

millions of tweets, posts, and 

stories into real-time business 

insights that help NASCAR win 

with our fans,”

says Steve Phelps, Chief 

Marketing Officer, NASCAR.

8,000
tweet per minute

100,000
tweet during real-time
race

This is the era of multi-channel content and analytics



Daytona 500 

3 

Conversation Trend During Race 

“Drivers and 
Danica” 

Wreck 2 

Johnson 
Wins 

Erin Andrews 
and 50 Cent 

Total Mentions: 303,857 

Final Laps 

Race starts 

Wreck 1 

Danica leads lap 

3 

Road to Daytona 2/5/13 – 2/13/13

Identifier Comparison  

Top Influencers  

Although the official #FueledBySunoco 
was established, there were numerous 

instances where the organic string 

“Fueled by @SunocoRacing” was used 

as a reference.  

Mentions 

• #Gen6 = 2,260 

• @SunocoRacing = 443 

• #FueledBySunoco = 342 

Most Discussed Terms  

Gather

Analyze Share

Engage

NASCAR Interactive Media Command Center

Analyzes fan sentiment, identifies emerging issues and trends for actionable insights
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KNOW YOUR CITY
London, Mexico City, St. Luise









https://www.hpe.com/us/en/solutions/big-data.html

https://www.hpe.com/us/en/solutions/big-data.html

