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newT ime
2008/04/02 13:08:17
2008/04/02 15:25:41
2008/04/02 16:37:51
2008/04/02 19:43:48
2008/04/02 20:55:40

1

Cycle

ERICLD

2
Type
1charge
2discharge
3charge
4discharge
bcharge

3

4

AmbientTemp Capacity

24
24
24
24
24
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NaN
2.0353
NaN
2.0251
NaN
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RO R1 TestData
NaN 789x6 table
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A5 61627 timetable
1 2 3 4 5 6 1

newT ime Cycle Type AmbientTemp Capacity RO Rl TestData
1 2008/04/02 13:08:17 1charge 24 NaN NaN NaN 789x6 tab/e
2 2008/04/02 15:25:41 2discharge 24 2.0353 NaN NaN /97x6 table
3 2008/04/02 16:37:51 3charge 24 NaN NaN NaN940x6 tab/e
4 2008/04/02 19:43:48 4discharge 24 2.0251 NaN NaN /96x6 table
5 2008/04/02 20:55:40 5charge 24 NaN NaN NaNJ3937x6 table
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capacity /Ah

4\ Figure 4 - O X
JPMIWE) |EE) =RV FBAD YD TAIRYTD) TAZEIW) ALTH) »
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Say
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> tt
tt =
616x7 timetable
newTime Cycle Type AmbientTemp Capacity RO R1 TestData
2008/04/02 13:08:17 1 charge 24 NaN NaN NaN [ 789x6 table]
2008/04/02 15:25:41 2 discharge 24 2.0353 NaN NaN [ 197 x6 table]
2008/04/02 16:37:51 3 charge 24 NaN NaN NaN [ 940x6 table]
2008/04/02 19:43:48 4 discharge 24 2.0251 NaN NaN [ 196 x6 table]
2008/04/02 20:55:40 5 charge 24 NaN NaN NaN [ 937x6 table]
2008/04/03 00:01:06 6 discharge 24 2.0133 NaN NaN [ 195x6 table]
2008/04/03 01:12:38 7 charge 24 NaN NaN NaN [ 933x6 table]
2008/04/03 04:16:37 8 discharge 24 2.0133 NaN NaN [ 194x6 table]
2008/04/03 05:27:49 9 charge 24 NaN NaN NaN [ 937x6 table]
2008/04/03 08:33:25 10 discharge 24 2. 0005 NaN NaN [ 194x6 table]
2008/04/03 09:44:35 1 charge 24 NaN NaN NaN [ 952x6 table]
2008/04/03 12:55:10 12 discharge 24 2.0139 NaN NaN [ 195x6 table]
° o =
B Y1490 947 BE C[F] RO[Q]R1[Q] E4D

>

R3]
F—5

RO. R1 [Q]
TF—4 (=)
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x = [RO R1];
y=C;

FEBRT-IETAMNRT 92D
(FEHAT—4: 80%. TAMAET—%: 20%)
testFraction = 0.2;

dataPartition ...

= cvpartition(length(x),'HoldOut',testFraction);

Xtrain = x(dataPartition.training,:); % R1 and RO
Ytrain = y(dataPartition.training,:); % Capacity

Xtest = x(dataPartition.test,:); % R1 and RO
Ytest = y(dataPartition.test,:); % Capacity
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trainFcn = ‘trainlm’;

hiddenLayerSize = 20;

net = fitnet(hiddenLayerSize,trainFcn);

view(net)

mdl_net = train(net,Xtrain‘,Ytrain’, ...
'‘UseParallel','no’);

TAMBT—ALETIVOHAICENT,

PN -t MREZRD T, ETINDIFEZIHRT S,

fprintf('Neural Net Training set MAPE: %0.2f%%¥n’, ...
mape(Ytest, mdl_net(Xtest')')*100);

NyFU—-DHBIEFAETIDFRENRIFHESHZ.
TAMRT—H%{E, aIHRIEUTIREET 3.

Y _nn =mdl_net(Xtest')’;

f6 = plotPrediction(Y_nn,Ytest,6,'Neural Network');

4\ Function Fitting Neural Network (vie.. — [] X

Hidden Qutput

Input — & = B Output
A
0

20

Neural Net Training set MAPE: 1.98%

— O X ‘
Jr1IWE) |EE) =RV BAD Y-ILO TATRTD) J14YF9W) ALTH)
e sanesz EFIOEH: B

o FANRF -S5O 18
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Z1-SIAYNI—-IDET I % Z1-SIRrYNI—-IDETII%E
SimulinkEFIVCZEIRT B, MATLABRIEICZE#T B,

gensim(mdl_net) genFunction(mdl_net)
neural_function.m +
1 function [Y, Xf, Af] = neural_function(X,™, ")
2 %NEURAL_FUNCTION neural network simulation function
ﬂ -
PaEBIE BRESE . . Ao @ v
4 % Auto-generated by MATLAB, 29-Aug-2019 16:14:24. -h:n
RO. R1 [Q] C [Anh] el | g
6 % [Y] = neural_function(X,”,”) takes these arguments: MATLARB Function
7 %
8 % X = 1xTS cell, 1 inputs over TS timesteps '
Constant 9 % Each X{1,ts} = 2xQ matrix, input #1 at timestep ts.
10 % |
1 % and returns:
x1 y1 12 % Y = 1xTS cell of 1 outputs over TS timesteps
13 % Each Y{1,ts} = 1xQ matrix, output #1 at timestep ts
14 %
15 % where Q is number of samples (or series) and TS is the number of timesteps.

Function Fitting Neural Network

;1
INyFU—-DEREV, &G EDRED S, AEHENRO. R1ZHEEL.
HIEFRAETIITHBFREBEE (C) ZRHT, \YFU-HENCEVHIELTVEINZRANRS,
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ENZSimulinkZ{E->j=
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4\ Neural Fitting (nftool)

ﬁ'ﬁ Welcome to the Neural Network Fitting app.

Solve an input-output fitting problem with a two-layer feed-forward neural network.

Introduction Neural Network

In fitting problems, you want a neural network to map between a data set of

Hidden Layer Output Layer
numeric inputs and a set of numeric targets.

Input )| u Output
e.. Y @ oo

A two-layer feed-forward network with sigmoid hidden neurons and linear
output neurons , can fit multi-dimensional mapping problems

Examples of this type of problem include estimating engine emission levels
based on measurements of fuel consumption and speed
predicting a patient's bodyfat level based on body measurements

The Neural Fitting app will help you select data, create and train a network,
and evaluate its performance using mean square error and regression

analysis. The network will be trained with Levenberg-Marquardt backpropagation
algorithm , unless there is not enough memory, in which case scaled
conjugate gradient backpropagation will be used.
< >

® To continue, click [Next].
« Neural Network Start i Welcome

arbitrarily well, given consistent data and enough neurons in its hidden layer.

v

® Back @ Cancel

https://www.mathworks.com/help/deeplearning/gs/fit-
data-with-a-neural-network.html

S—=hAVAICERBIGETY,
HinFEEEMATLABERH

4\ MathWorks-
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BEEEE?
NN > THEEL\32PDC &

wm*“ OFERESIIEREEDTND Tall . TATHEE] . T4—F

_/7J EVDTEARDBFSEVEDORSDFET ., #HmFE(E, ARI™H
%#@%%thE%hH“?é EEAVEDI—I—(CTBLDETEIT—H
BT W/ Td. #EB7ILTUXASFIEDAREREETILE UTHWL
BDTERL, TANSEENICERE [F8] 950 E1—F4 Y IJFET
. FILITUXAIE, FBICHARTRELRY > TIVEAMEIN T B (DN CEinH (C
TOMREENELUFE T,

https://jp.mathworks.com/discovery/machine-learning.html
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Open Circuit Voltage (V)
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SOC
SOC (State Of Charge) &l EDERSE72XK I 161=

C,
SOC = =L x 100[%]

Cf CIEHEB=[AN]. CLBEFTER=[AN]
0CV-S0C reatontipfor LFPtst o
3.4F | | | | | | :
charge ‘%
| socmﬂil‘il;taliﬁﬁz
_ N
i R =P, ERNGL

1 1 1 1 I I I 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
State of Charge
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> SOC
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L
T

i
FH
——
[t
v
Open Circult Voltage (V)

diSChEI‘gE — charging
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| | | 1 L L I | L
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Cell_Voltage

single (2 .\l single
RN snde
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UKF SOCA1

single (2 I\l single
SN PR snde
y 210 SOC_EKF -

— - SOC_EKF
EKF sSoC

T

xNext = batteryStateFcn(x)

@ single

® P Current

global

'Ik 'l_.\ ﬁ *E _t Currentsmgle

20

Temp

P Temperature (K)

Simulink Function - State Transition Function

T

y = batteryMeasurementFcn(x)

——— P Current

H AR

> global

P Temperature (K)

Simulink Function - Measurement Function
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b L shat. [

Extended Kalman Filter

}:.I'l I-:hal:b'

Particle Filter

Enat b
v

Kalman Filter

}:.I'l I-hal:b'

Unscented Kalman Filter

3-F
€_

174

177
178
179
180

186

Estimator.c v Q &=

/* outputs for Emabled Subsystem: '«<S5:»/Correctil® incorporates:
* Enablefort: '<553»/Enable

/¥ MATLAB Functiom: '«S53»fCorrect' incorporates:
* Constant: "<S5»/R1’
* Datastoreread: '<553»/Data Store Read:’
* Datastorewrite: '<s53»/Data store writep'
* Inport: "<Rootx»/y1'
UkFCorrectoradditive_getPredict({e.2e1, estimator_DW.x, Estimator_Dw.rP, &y,
gain, &Pyy);
vy = Estimator_U.y1l - v;
gain[e] /= Pyy;
yCov = gain[1] [/ Pyy;
rtb_akxhatkkl = gain[@] * Pyy;
Estimator_DW.P[@] -= rtb_Akxhatkkl = gain[a];
Pyy *= yCov;

Estimator_DW.P[1] -= Pyy * gain[&];

/¥ Datastorewrite: '<s53»/Data Store Writex' incorporates:
* patastorerRead: '<S53x/Data Store Readx'
* MATLAB Functiom: '<S53»/Correct’

%

Estimator_DwW.x[@] += gain[e] * v;
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