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KAL:727~748(AR)
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Access and Preprocess
Explore Data Data

Working with
Messy Data

* Data aggregation
- Different sources (files, web, etc.)

- Different types (images, text, audio, etc.)

Files ' Challenges

Data Reduction/

Databases * Data clean up Transformation

- Poorly formatted files
- Irregularly sampled data N
- Redundant data, outliers, missing data etc. N

* Domain specific processing

Sensors - Signs: Smoothing, resample, denoising, Feature Extraction
Wavelet transforms, etc.

- Images: Image registration, morphological

2

LQ—. filtering, deblurring, etc.
Sl o .

& J Dealing with out of memory data (big data) k




2R 72tz (3/4)

Develop
Predictive
Models

Preprocess
Data

Working with
Messy Data

Sk

Data Reduction/
Transformation

Nz
T

Model Creation e.g.
Machine Learning

Parameter
Optimization

it

Model Validation

Challenges

Lack of data science expertise

Feature Extraction — How to transform data to
best represent the system?

- Require subject matter expertise

- No right way of designing features

Feature Selection — What attributes or
subset of data to use

- Entails a lot of iteration —Trial and error
- Difficult to evaluate features

Feature Extraction

Model Development
- Many different models
- Model Validation and Tuning

\ y
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Develop Integrate
Predictive Analytics
Models with Systems

Model Creation e.g. Desktop Apps

: ) Challenges
Machine Learning
Q End user: Operators, Analysts, _00_0_000
Administrative Staff, Customers etc. —0—00-
Parameter Different target platforms: Enterprise

- Cluster or Cloud environment

- Standalone desktop applications

- Server bases Web and enterprise
systems

- Embedded hardware

Optimization Scale Systems

it

Model Validation

Different Interfaces: C++, Java, Python,
.Net etc.

Embedded Devices

and Hardware
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Need to translate analytic to production
environment
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AT EZ (Artificial Intelligence)

#2383 (Machine Learning)
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Supervised Learning
448 Classification

__TT 4R

Binary Classification

%I 4E
Multi Class Classification/

JEEF 24T Regression J

FEENBE

Unsupervised Learning

nEF
Clustering

sH{ENEE

Reinforcement Learning

Q-Learning
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Proposed CNN LSTM
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The 1-step prediction results
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4] Wind Power Forecasting Tool

Processing Results Residuals

Forecast Profile

07— [ Actual Predicted 90% P —

06 . I

o o o
w » )

Wind Power (p.u.)

o
)

0.1 A

Model Execution Forecasting Results
QRF ANN Table Index_Point |ndEX7P|
Forecast ID Actual Predictions ~ =
2013/01/18_01 03047  0.3654 rMBE (%) -0.701425 m
File 2013/01/18_00 04606  0.3941
Ee— 2013/01/17_23 04863  0.3481 RMSE (p.u.) 0.0802296
Load F”e 2013/0117_22 0.3688 0.3415 NRMSE (%) 10.646
2013/01/17_21 03369  0.2541
72hours y 2013/0117_20 0.2088 0.2610 rRMSE (%) 32.5915
WData3.mat 2013/0117_19 0.0965 02312

2013/0117_18 0.1259  0.1842 . MAE (p.u.) 0.0540607
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4] Wind Power Forecasting Tool - a X

Processing Results Residuals

Residuals
- \ I ‘ I [ I
0
02— ) O Residual = = 2*Std Mean & -
0.15 —
S 041 —
&
= 0.05 —
=
= 0 —
& D
o -0.05 —
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-0.15 —
450
ID
Sample Autocorrelation Function
1 T T T T T T 250 T T T T
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- - @
g 08 g 200 1
i [
g 06r | é 150
g | | 8
E 0.4 5
= 100 1
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g E
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_02 1 | 1 1 | 1 1 0
0 50 100 150 200 250 300 350 400 0.4 -0.3 0.2 -0.1 0 0.1 0.2 0.3 0.4
Lag Residual value (p.u.)
Model Execution Forecasting Results
QRF ANN Table Index_Point Index_PI
F t ID Actual Predictions ~ [
e 2013/01/18_01 0.3047 0.3654 PINC 0.9 —
File 2013/01/18_00 0.4606 0.3941
Reset 2013/01117_23 04863  0.3481 PICP 0.933333
Load File == 2013/0117_22 0.3688 0.3415 ACE
2013/0117_21 0.3369 0.2541 0.0333333
12hours . 2013/0117_20 0.2088 0.2610 PINAW 0.293425
WData3 mat 2013/0117_19 0.0965 0.2312 i

2013/0117_18 0.1259 0.1842 CwcC 0.293425







