Ubiquitous Data Analysis ---- Construct Platform
for Enterprise

Gang Wu

%
>

AB BEXIPO




MATLAB BEXPO

Who we are

Beljing Innovation Center, P&G
focusing on fast consumable goods and devices
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What we do

To Innovate Product from:
Consumer Preference
Formulation & Process
Raw Material

Safety

Efficacy

Quality

By multi-function measurement:

Sensorial
Appearance
Microbiological
Clinical

Analytical
Chemical
Physical
Instrumental
Imaging

MATLAB BEXIPPO
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Business Insight

What we use
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MATI

My real case

To build understanding of formulation & flavor interaction to
Improve microbiological hostility of personal cleaning product

= The study started by flavor library & formulae space screening

= 1stround, flavor & formulation understanding go deeper, so DOE
was introduced, like: flavor A > flavor B

= 2" round, more flavor & formulation add, breaks down into
chemical ingredients, like: ingredient A > ingredient B



MATI
My real case

= 3"round, spectroscopy measurement (chemical information) was
added, but prove not sensitive enough.

= 4% round, change to another spectroscopy measurement, find good
relationship, but sample size not big enough

- 5% round, more sample data collected, but forget to collect data for
“internal standard”, which calibrate offset of microbiological data
from each round

- 6" round, more sample & “internal standard” data collected, the
model built up successfully



What | need

Goal: Serve business partners faster, better, cheaper

Growth Mindset:
« 80/20 principle is fact
* | wish to ONLY focus on the most important
« | am not productive enough yet

Solution:
+Recruit someone-weork-forme
: .
IE’EE.EHGIQ asagnment.l hasic kil
* Improve productivity of routine tasks
« with minimal cost, timing & effort
« for both data analyst & business partners
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What | found
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MATLAB

Stats & Machine
Learning

Deep Learning
Parallel
Computing

Image Acquisition

Image Process
Computer Vision
Signal Process

3 Parties

M model
M function

CUDA
C++

App Designer

Compiler

Web App Server
 App-1
 App-2

4@\ MathWorks:

Web Browser

Intranet

MA

Admin
« Admin-1
« Admin-2
User
« User-1
 User-2
Group
 Group-1
 Group-2




My Journey

/A Azure

HE Windows
B Server

&

Azure Active Directory

Virtual Machine with resizable
- CPU
« GPU
- Storage

Operation System
« Remote Access
 Fix IP address
« Computer Name & DNS
« SSL certificate

Domain Controller
« User Access & Group
« Administrator Privilege
« Share Drive to map

MATLAB Web App Server / services
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My Apps

Graphical user interface (GUI)
GUIDE could migrate L -

I

SO = A
Drag and with visual components _ q},
Auto create the object-oriented code """""" e =
Code Analyzer give warning
Rich components and controls
Components allow customization
Edit the callbacks e © © 0 e m 8 o = o
Auto publish to web app server ettt A
No worry about version control o A A e U

No need runtime installation



Prepare Doman based

Special ID and/or Group
for user access
& data transfer

Instrument
& Lab PC

Read Access

Data

Server

Read|Access

= (Ntranet s

Web App
Server

Persistence

Client

PC

Write Access for
Download data

)r Data

MATLAB BEXIPPO
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MAT

My goal

= Spectroscopy library of formula & flavor ingredients
pre-scanned & stored on instrument PC

= Partner use existing spectroscopy of ingredients as
X, avallable historical microbiological hostility data
as Y, to build model via web app, several rounds

= Non-reliable results by web app indicate data not
enough

Poor results by web app indicate poor correlation
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MAT

My goal

Partner will collect more data if non-reliable
Build model by web app, or reach me for final tune

Use model to predict those existing flavor without
microbiological hostility data, top candidates go to
small scale pilot production

Test microbiological hostility by new production, if
good then project succeed, If bad then more data
for next round modelling
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PC list

User sub-folder
Keyword filter
Date filter

Data file selection
Data preview
Add to selection

MATLAB EXF

Quit App
RawData Selection Process BuildModel Prediction Marching Learning
PC \\bj-2f-fti... v User caoxu v Keyword A After 2021-01-01 + | Add to Selection
Spectra\Anethole-180.spa : —~ ME QR
Spectra\Anethole-290.spa Ll aad
Spectra\Anethole-EAA . spa 0.15}
Spectra\Anethole-LDPE .spa ﬁ Jf :
Spectra\Anethole.spa } '\
Spectra\D Limonene-EAA spa 0.1 1 f A
Spectra\lsopropyl Myristate-180.spa i / » +
Spectra\lsopropyl Myristate-290.spa / 8 \
Spectra\lsopropyl Myristate-EAA spa ) \\
Spectra\l | Myristate-LDPE. ’_/_/\_/ :
pectra\lsopropyl Myristate spa o A ) ~
v 2700 2800 2900 3000 3100
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Remove
selection

Check data size
same or not

Load Data to
variable space

MATLAB EX

(

Y matrix loaded, size is [5 7468]

RawData Selection Process BuildModel Prediction

Remove from Splection

\\bj-2f-ftir-001\omnicdata\cao.xu\Spectra\Anethole-290.spa
\\bj-2f-ftir-00 1\omnicdata\cao.xu\Spectra\Anethole.spa
\\bj-2f-ftir-001\omnicdata\cao.xu\Spectra\Anethole-180.spa
\\bj-2f-ftir-001\omnicdata\cao.xu\Spectra\Anethole-LDPE.spa
\\bj-2f-ftir-001\omnicdata\cao.xu\Spectra\Anethole-EAA spa

Marching Leamning

Quit App

Load Data

D
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Pre-Processing
algorithms & parameter

Log
Clear all
Data export

Y matrix loaded, size is [5 7468]

RawData Selection

Execute

» —Normalize——

v ——Scale&Center--
Auto
Center
Mean Center
Median Center
Min-Max Scale
Sqrt Std Scale
Sqgrt Mean Scale
Std Scale

v —RawData---
Merge->MAT
Merge->CSV

Process BuildModel Prediction

Param1 0

Background

Log > Mean_Center

Quit App

Marching Learning

Clear All
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= Build models
= View output

MATLAB EXF

Y matrix loaded, size is [3 7468]

RawData Selection Process

Execute

Classification

Regression

Principle Component Classification
Principle Component Regression N
Partial Least Square Classification
Partial Least Square Regression

BuildModel

Prediction

Scores on PC 2 (12.45%)

Scores on PC 1 (68.71%)

B

PR -]

Q Residuals Reduced (p=0.950)

Marching Learning

-80

10

15 20 25 30
Hoteling T°2 Reduced (p=0.850)

-60 -40 -20 [}

Scores on PC 1 (83.71%)

Quit App

35 40

20
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- Load Data to predict

MATLAB EXF

Y matrix loaded, size is [3 7468]

RawData Selection Process

Execute

BabyCare - Slipery
OralCare - Toothpaste (“olor

BuildModel

Prediction

)]

0.5

0
0 0.5 1

Q Residuals Reduced (p=0.950) (11.39%

92

90

Y CV Predicted 1

86 88 90
Y Measured 1

Quit App
Marching Learning
-2
g
> -2
1.5 0 0.1 0.2 0.3

92

Hotelling T*2 Reduced (p=0.950) (88.61%)

Scores on LV 2 (13.00%)

=20 -10 0 10 20

Leverage

Scores on LV 1 (28.38%)
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= Machine Learning
common algorithms

= Basic model output

= Run several
rounds with
random
parameters, to
assess data
readiness before
data analyst
Involved

MATLAB EXP

Y matrix loaded, size is [3 7468]

RawData Selection Process

Execute

-

Coarse_KNN
Medium_KNN
Fine_KNN
Coarse_Gaussian_SVN
Medium_Gaussian_SVI
Fine_Gaussian_SVM
Cubic_SVM
Quadratic_SVM
Linear_SVM
Quadratic_Discriminant
Linear_Discriminant

Logistic_Regression
»

BuildModel Prediction

Classification Accuracy

Quit Apﬂ)

Marching Leaming
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Summary

- Web App Server
---- 7X24 service to customer
- App Designer
---- Graphic User Interface for easy operation
= Machine Learning
---- algorithms with randomized parameters to screen models
« Network
---- server access data via intranet

= User
---- access control, log, storage & reuse model, emalil etc.

Productive modeling platform for enterprise

MAT
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Thank you
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