MATLAB

EXIPO

el

ISR TN M2 E

R E- HFIF

E B R s it

ML, R (FE) KZERL AT E R F L

<) MathWorks




THE POWER OF CUMMINS

* The world’s largest independent engine
manufacturer, found in 1919

e 23Bil USD revenue in 2018

» Global manufacturing & distribution in
190+ countries and territory, with over
60,000 employees

« China business started in 1975. 30+
manufacturing & distribution locations
with over 10,000 China employees




DIGITAL TO ENABLE CUMMINS TRANSFORMATION

Cummins Is not just an Cummins digital mandate:

engine company... We will leverage Digital technologies
to transform customers’
experience with Cummins
products & services.

Cummins is atechnology . Smart device
company with a broad range . connected solutions
of power solutions

- Big Data driven operations
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* Overcoming Four Common Obstacles to Predictive Maintenance with MATLAB and

Simulink White Paper
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* Overcoming Four Common Obstacles to Predictive Maintenance with MATLAB and

Simulink White Paper
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0D & 1D & 3D Coupling Simulation
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Failure Simulation for Parallel Zone Model

Two Radial Zone DPF Model

Overall Fitration EN Avg ve Flow Resistance
Core 12000

—e— Flows Opend 0
—&— Flows Opend 10 ki

Zone

Core Zone

—6— Flows Opend 55
Outer 11000 | —&— Flows Opend 65
Zone' —6—Flows Opend 85

—&— Flow10 Opend 0
—&— Flow10 Opend 10
—e&— Flow10 Opend 25
—&— Flow10 Opend 55

kY

%

—&— Flowl0 Opend 85 !
el HES - AR B
Flow13.513 Opend 0 : \
’ Flow' —e—Flow13.513 Opend 10 ; q X
0

b0

10000

—€— Flow13.513 Opend 25 N
2000 Flow13.513 Opend 55 , P

Flow13.513 Opend 65 SNt
—&— Flow20 Opend 0 n\&\ “\"\
i —&— Flow20 Opend 10 y
Quter Zone Single Channel Models 7000 Flow20 Opend 25
Model Flow20 Opend 55 \ L
> N S —&—Flow20 Opend 65 \
Youe = Tppr ~ Teore 6000 Flow20 Opend 85

—&— Flow2s Opend 10
Flow25 Opend 25

Temp

Gradient
Model ==

—&— Flow25 Opend 55
5000 | =€ Flow25 Opend 65
User Calibration Parameters: —©— Flowa5 Opend 85 \’
Input to Core Radius :

i i
Channel™™] Temperature Gradient Scale Factor AT = i e 7

Models

Radius




B2AF T2 - MATLAB{EE 494

Porous Media Princely Formula — Ergun

AP 150(1-¢)° 3 1(1-¢) hE
L d*g’ ot 4d e’ 4
- Q _ 40
pA  pmd?
no T ,:28815+8B _
- Gesis T+ B Alr B=
_600(1 — ¢)? 28(1—¢)
= prtd?d? pde3m2d?

110.4 K

Feature Matrix

Feature Importance

MSE! 7&.8213308817

Cummins | 10



BERFL - MATLABHEE%S

1.1 Linear Regression RMEE: 1.0481 il el 74 - M = ks
Laxl change: Linear 44 features , b ) = \ ::‘-""
s A\ e
i -~ ; f 1 f
1.2 Lingar Regression AMSE: 0.70358 " W f /) 1 \\__ -
Lasi change: Inberacions Linear 454 features al ] b .'.I |I
1.3 Linear Regrassion RMEE- 10519 m |
Lasi chamge: Robust Lingar 454 features ) Y ._d____.-._ |I
it 1 ", ¥, LN
14 Slepwize Linzar Regression RMEE: 070374 A " \___‘ Y
Last change: Stepwize Linear 454 features E T _._;,:x f I'.
Ba = . y \ [
21 Tree RMSE: 0.44211 § / e |
- = - _ o L ——
Last chamge: Fing Trise 414 featines. % o 7 _ — —
2.2 Tree RMSE: 049469 B v v B i k ] B & ¥ or 5 & EF £ ¢ E f
: ¢ 2 ¢ E E E R % 53 B 4 5 % 3 5 5 37 ¢ E K OE § ] R
Last change; Madium Trea 414 Taatires. f R R B - i O B € & @ E F E A A A
23 7 Tres AMSE: 063141 _ i z- z- E L b8 P 5 T T R z- E E ~5 !
Last change: Coarse Trea 474 Taatures d 4 3 e e e i ios o ! f [ i f d 4 i e e & & s &
at i i 0 0 0 e " o o i = - o 0 0
14 S RMSE 1.07TH ¥ EOF ® R B R OB % 8§ § & % PR B %2 R OB R
Last change: Linear SYM Ard Tealures . i — - = — — s = e =
N Recorr mumber
3.2 SV AMSE: 0.52290

e o VMATLABMT RS EHMEMEE  graswe mo s
Lasl change: Ubic SYM 44 fealures A ) \ b
34 s FEMRETTE

Last change: Finé Gauggian SWM 454 features
35 SVl RMSE: 014431
Last change: Medium Gaussian SVM 414 Teahires
38 7 SV EMsE 049512

Last change: Coarse Gaussian SUM 414 features




=im{h B
AR 5

Data Storage
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Machine Mission Simulation
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CHALLENGES AND REFLECTION

Data Availability Value Creation Talent Pipeline
« Data engineering « Value engineering * Prepare for
capability capability competition
« Enterprise data lake « Business ownership * Inclusive and
. Change diversity
/ management
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Demanding that everything we do leads to a cleaner,
healthier, safer environment.

BB OFHE—IEEE. BEE. EZ2HKIR
Thank Youl!
515!

Email : Seth.S.Sun@hotmail.com
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