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loT Proliferation is resulting in a Data Boom

In the coming years,
40% of total data created
will be from sensors.

This includes sensors in iPhones, cars, and
other household objects, but it also includes

L T L N A fp T v eneg
large-scale and multi-million dollar industrial ONBNIG
machines like power grids, airplanes, and
oil extraction.

Source; Gartner ]
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Data is at the heart of connected services 9112101210
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Data is the new oil

Actionable Analytics will unleash tremendous Value
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New Value for the new World of loT
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New Ways of manufacturing and logistics

NOW

sembly
ensive

The possibilities include: licated

| costly
nanges

pls rely Sensors help
Make changes to complex systems A Detecting problem areas earlier seption workers improve
. at the touch of a button allows for better use of personnel sxterity pmduct quality

w-cost Socialization of required
doyees knowledge flattens skills

1d data curve; maximizes access
o Sensors can help detect arising problems ncrease efficiency by using tills are to people with the right
# and avoid unplanned downtime accurate and up to date data scarce skills at lower costs

i of key Reduced waste (materials,
e o= _uctiomn; energy); greater freedom
lack of flexibility among and agility to reallocate
assembly locations production/optimize inputs
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lIOT Solutions for market leadership O

Old Business Model

. Machine Parameters received via Reports

*  Customer Site Management through
Engineer Visits

*  Management of Machine Parameters

through personal experience & assessment

*  Expensive and Slow upgrades to Sites

*  Customer dependence on Satakg Engineer

Offline|Data

*  Manage Individual Sites

*  Frequent Field visits

*  Paper based Insights and
Learning

* Longlead time to apply
insights to Sites

Unconnected Machines

New Business Model

Central Machine Control

‘ Near real time o . Decision Support
Machine Data ¥ :
_ *  Remote Machine Control
*  FastInsights P W

Secure
Analytics  clou Rules Engine
= ﬁ NS
-~ _— -QB-
10T —h= T

Connected Machines
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Example Use Case 1| Condition Based Maintenance Modelling O

Operational Vaint
Data Real Time / Current aIrL] enlance Maintenance
- Temperature Level > schedule
- Pressure Optimization
- RPM
- Dirilling Hours Model .
- Depth .
- Drill Type _ 1 .
Modelling &
Calibration —
: Time to
Maintenance Failure
Classification Statistical . : .
Physical Model & Stochastic I Historical Maintenance Logs
Model - Log Linear - Date/Time, Duration
Param.eters. No Exponential - Actions
- Material Profile Maintenance - Parameter Failed components replaced
- Statistical - L1L2L3L4 estimation Preventive component
Characteristics from data replacement
Component repaired and reused
Revision upgrade
SENSORISE
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Example Use Case 2 | Customer Feedback Device

@

* Understanding and Classifying Outlets
e Behavior Insights

e Does the site has High,
Average, Low or Variable

traffic?

e Are there any Day of Week
patterns

e Are there any Time of Day
patterns

* Objectives

 Classification of sites by Total
Trafficc, DOW and TOD Patterns

e Detect perpetually under
performing outlets

* Proactively discover trends

SENSORISE
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Phase 1 — Baseline Phase 2 — Rate
e|nitial month eCreate Outlet

of data from
all the Outlets
eNormalisation
of customer
feedback
eCreate Stacks
and Ranks
oTime line: 3
Months from
Initial
Deployment

| —

wise reports
eGenerate
Trendlines
eCreate
Machine
Learning
Models for
proactive
analysis
eTime line: 2
Months from
Phase 1

Phase 3 -
Monitor
oStaff

—
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motivation
with
automated
sharing of
customer
feedback
eAutomated
monitoring
and alerts
eTime line: 2
Months from
Phase 2
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Five Levels of Analytics Maturity O

Conversion of data from the loT Devices into REIE O ptimization /
actionable intelligence in real time without D
requiring human intervention

Stage 4: Modelin

Stage 2: Dashboards

Insights
® g

Business Value

Complexity

SENSORISE
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Enabling loT Analytics

Getting Ready for Data Driven Journey
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Based on experience in building solutions over last 20 years Q

O Hospitality and Airlines O Automotive
* Demand Forecasting at MS/Day Level
*  Price Optimization

* Driver Behaviour

O Web Analytics d Machines
e Click Thru Rate e Condition Based Monitoring for Pre-
* Adv placement emptive maintenance

* Demand Forecasting at SKU/Store level

* Merchandize planning and Inventory
Allocation O Image Analytics

*  Price Optimization .
*  Workforce Planning
O Text Analytics
* Sentiment Detection
* Similar words and content
O Insurance
e Claim Prediction
* Lapse & Persistency modelling
* Fraud Detection

* Predict Solar Power Generation

Surveillance

SENSORISE
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1. Plan incremental journey and be agile Q

* While keeping the bigger goal in sight, plan
baby steps carefully

e Bigger goal may require several models each
having its own value

* |tis possible that Final goal could not be
achieved in acceptable limits

* Focus on bigger goal may eclipse incremental
value and project may seem like failure

SENSORISE
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Example | Theft Analytics for DISCOM C

Big Bang Approach Agile and Incremental Approach

Plan several models
* Normal demand patterns by
. _ WQY/DOW/TOD
* Feature engineering * Consumer Classification by Geography,
Credit profile, Usage,...

* Data Preparation
e Cleaning

e e Temporal Changes in Consumer behaviour
* Model Fitting P °
* Neighbourhood patterns

e Selection of appropriate .
classification model

 Validation Each of the models delivers value

 Success or Failure Build final classification model
* Al/ML does not guarantee success using smaller models

SENSORISE © 2018: Sensorise Digital Services Limited, All rights reserved.
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2. Setup the right team

 The Data Management Team
Management Team
* Creates the data warehouse / ETL

* Integration with various systems

Analytics * Data Science Team

Journey Lo . .

* Statistics & Machine Learning Experts
* Data engineering

e Under the hood knowledge

Data Science
Expertise

* Tool Experts
* Python /R /Tensorflow / Java/ ..

Confluence of Multiple Discipline
* Domain Expertise
e Provides meaning to the model
e Beer and Diaper Correlation

SENSORISE
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Data Science Team C

Two sets of people

e Statistical and ML expertise
e Tool expertise

 On an average 50% to 60% time goes in understanding, cleaning and
preparation of the data

* Requires deep understanding of the data and kind of techniques that can be
used to extract insights

 Eg. Anomalies detection and its proper handling is very critical

» Data Scientists who are good at this may not be an expert R/Python
programmer

SENSORISE
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3. Right Tool and Technology C

Y MINING Foz DEEPER INSIGHTS

STATISTICS | THINK WE RROUCHT
THE WRoNG ToolS.

fh‘mrarh = MACHINE
JINTELLIGENCE]  LEARNING

-

SENSORISE
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Tool Selection

O

Algorithm Selection

 Thereis a huge interest in Neural
networks & Deep learning
* Provide a high level of accuracy,
precision and recall, Can extract
insights from complex data like
text, Images

e But not suitable for use cases with
business data, it can result in
overfitting and less generalization

* Very common practice to use Time
Series to predict Temporal data

* Proper normalization of data is
ignored

SENSORISE
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Modelling v/s Deployment

* Do not influence modelling tool
set with deployment scenarios or
vice-a-versa

* Prepare for recoding the models in
deployment

Vapnik—Chervonenkis (VC) Dimension

 Normal practice, try one model
after another
e Has to be controlled based on VC

Dimension and number of models
which can be tried

© 2018: Sensorise Digital Services Limited, All rights reserved.



Anomaly Detection and Missing Value Imputation

Outlier Detection Missing Value Imputation

e Common assumption made isthat ¢ Simple imputation techniques

data is generated from Single « May work for natural
Distribution, while in reality there measurements
could be multiple distributions
* Very common in demand « Domain specific imputation
prediction

e Relies of domain expert
knowledge

e Global Outliers or Local Outliers

e Low temperature in Summer. Pattern based imputation

* At overall level it may not be * Requires Custom clustering
an outlier but at a local level techniques
itis * K-means not a suitable method

for this purpose
SENSORISE
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4. Iterative and Continuous Process O

Cyclic & Continuous Improvement Domain Knowledge

Business understanding

Assessment
/ One Time: 2-4 Weeks \ _
Formats & Sanity
Measure Model Performance Data} Quality :
Alerts & Frequency Data Outliers / Anomalies

Monitoring Correlations

Feature Selection
New Feature Creation

Model Re-Calibration

Analysis

First Time| 4-6 Weeks First Time: 4-6 Weeks
Iterations| 1-2 Weeks Iterations 1-2 Weeks

Refresh

Fjrst Time: 6-8 Weeks

First Version: 8-12 Weeks lterations 2-3 Weeks

Training & Testing Datasets
Model(s) selection

. Algorithm(s) Selection
Modelling Validation

Model Performance

Integration with decision
systems

Automation
Dashboards & Reports

Deployment

SENSORISE
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Models needs to be build monitored and refreshed regularly O

Theft Analytics or Fraud Detection Demand Forecasting

* Inshort and medium term fraud * Business environment changes
cases went down significantly

* Price Optimization can change the
e Humans are innovative demand levels

 New innovative ways are devised
for fraudulent claims ol

Price Product
Elasticity Seasonality

* Cycle begins again

Retail Model

Size and
Attribute
Profiles

Impact of
Inventory

Sell Thru /
Sales
Patterns

SENSORISE © 2018: Sensorise Digital Services Limited, All rights reserved.
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5. Customized Product | Analytics Platform C

* One size does not fit all Approach the analytics journey

with platform approach

* For the same use case in a
different enterprise models could Keep adding capabilities
be entirely different incrementally

* Bl Dashboards and KPIs could be Enterprise specific Analytics
same Workflows

e Approval Process

* Analytics is NOT an off-the-shelf * Override process
product * Alert handling Process

* |t needs to be customized to
enterprise need

SENSORISE
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SenseML

Sensroise Platform Based Approach
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Sensorise | Components of Analytics Framework O

CAOACS CINONCA | - L
e T 2 I |
Attt ol I r -

Reports Dashboards Analysis

Monitoring
& —_— Modelsl
Alert = .@
| | 5 |
[ Stream Data ] Ei @

Data
Enrichmen

Format _
conversion Sensorise ML Models
Data Mart

Real-time

i

Sensorise
Gateways . .
& y Analysis & Insights

Streaming
Sensor Da

Offline

g Sensorise
Connected Machines Data Cluster
With Sensors Data Aggregation
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Sensorise Data Capture - SenseDCAP

Common Service Layer

; School Bus . Setup Configuration
T ' . Use Case based Schema

*  Source & Target Schema
. Target Application Subscriptions

rucks (Orsac) . Device On Boarding

. Use Case

] *  Target Application
Commercial Bus

EXTRACT TRANSFORM LoAD

>
. | oo (|
e 1
e
-

SOURCES

Run-time / Transactional
. Packet Classification to use case based
on Source Schema
e VTS
. Basic / AlS140/ ORSAC
. School Bus / ...

Private Vehicles

Smart Bins

* |oT Devices

. CFD / Smart Bin / Smart
Street Light / Meters

. Schema Validation

*  Based on the classification above

Interface Protocols :REST , SOAP

. Schema Transformation
e Transform to Target Schema

Input Protocols : TCP Sockets, HTTP, HTTPS, MQTT

. Target Application Lookup

*  Based on Device Id
. Notification to the target Application

SENSORISE
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Sensorise | Solution Architecture

Reporting and User Interactions

Monitoring What-If Analysis
Monitoring &  Business
Decision

Alert Engin LISl
. i I Monltorlng|&

Decision Models

Model Library

Machine Learnt Models
Segmentations
Patterns

SENSORISE
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Thank You N
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For More information
www.sensorise.net
Contact:
care@sensorise.net
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Sensorise Company Profile

Role Model Machine to Machine Service Provider
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Sensorise Snapshot

Who we Are

Our

Achievements
So far

Our
Differentiator
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¢ A Role model M2M Service Provider

e Strong team with several decades of experience in Telecom, Analytics, Security, Products
and Services

¢ HQ in Noida with PAN India reach

e First company to introduce embedded SIM (QoSim'™) and its Life Cycle Management in
Indian market. Filed a Patent in Indian, USA and Sweden Patent Offices

* More than 40 OEMs using QoSim'™ with over 100 thousand SIMs deployed

* Development & deployment Customer Feedback Device with Portal, Reports, Analytics
and field support for Swatchh Bharat Mission in states of Delhi NCR, Haryana and Kerala

* End-to-End Service Provider; takes complete responsibility of hardware, embedded
Software, Portals, Analytics and Field deployment and support

* Regularly participate and contribute to Standards and Policies for India; ensures our
products and Services are always “Standards aware”

© 2018: Sensorise Digital Services Limited, All rights reserved.
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Business Lines

* SenselLCM

- GSMA standardised Universal Integrated
Circuit Card based solutions B

- Factory Ready solderable SIM a o

- Secure Messaging Gateway

- Remote Management Portal ©0

- Standards based KYC for Mfr and Buyer

- Quality of Service with multi-network Profiles

e SenseTise

- Controller and GSM Module based
Device

- Factory Ready solderable SIM

- Portal for Public and Secure .
Administrative access == @ =g

- Security and Safety features |wmey Iz

SENSORISE
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SenseMatic

Z-Wave, Bluetooth, Wi-
Fi, LoRa based sensors
Multi-protocol Gateway
Secure Portal and
Mobile App

Sourcing and Supply
Chain Q.=
Service Management & -

SenseML

Al App for Teenage Health Monitoring
ML models for Driving Behaviour

O

ML models for Demand Forecasting — Power,

Retail, Hospitality
Projects for Childline India for an IoT based
Kiosk for destitute Children

© 2018: Sensorise Digital Services Limited, All rights reserved.



Thank You!
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loT=

::nmmm No: /763 owe 30472 Sensorise: Enabling the IoT revolution with Multi-
Managng Director Operator Embedded SIM (E-SIM) & M2M Solutions
Sansorke Dighal ervos Pt 1d heod o hes s e seted
€129, Sector 2, NOIDA - 201301, Iodia <
Subject To,
The Managing Director
Sensorise Digital Services Pt. Ltd.
-
Greetings rom OF1 Date: 30May2017 = - )
We refer to the proposal jointly developed between CHILDUNE India Foundation (CIF), Sensarise & OFM partncr, o o scveral induatrial Grak: De-
Diita Sevices, Tota Consitancy Servies and Tt Teleservices forthe Inellgant Kok for Chd s el 3 Mol st U1 o G\

Protection and Engagemen. We had taten up the Proposal with the Ministry of Women and Child R i

Development, GO, for agproval. 1 sevice o by cxwnt nclid
HLDUNE for proceeding 114 '
Sensorise’s solutions ensure that M2M
Since the devices stay connected while moving across.
Popont Inkes devoomant of omes MCHRRL ek ST, comaon telecom circles by automatically connecting
to altemate operator(s) if the primary e N2
——— operator connection s lost do Working i Teles
et ¢

10 show case the capabilty 10 the Chikd Protaction and Safaty ecosystem Including the Minitry of X
Indias Innovation, Targeted to the fost Couse of MM
Conmectiity Issues

Developr
nteligent kiosks widely, reaching out

ind Schools etc. The
CHILDUNE Management Committee and the Governing Board have akeady conveyed their
commitment to the project

The Ministry and CHILDUNE greatly appreciate the pro bono effort by Senarise over the last 18
support

we ook
possile ]
o

. wibasigtoe Lif Croke Masaguancst e
o aliaies eMess wes b MIM 0T spuce, the

[ N~ b and 1 Vs
T A
Or. Anaiah Pl cting f e

[ehtry g eaain n st The

Sensorise

Recognized as

apac Cilloutiook TOP 25

SOLUTION PROVIDERS - 2018

The annual listing of top companies providing
10T Solutions in the APAC region

Annie Johnson

Managing Editor

sharad.arora@sensorise.net
SENSORISE © 2018: Sensorise Digital Services Limited, All rights reserved.

Connect & Serve



mailto:Sharad.arora@sensorise.net

