




1 2 3
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Profiles − KMEANS Clustering with normalized Ah
in

 and Ah
out

Cluster Labels

N
o

r
m

a
li

ze
d

 v
a

lu
es

 

 

Normalized Ah
in

Normalized Ah
out

1 2 3 4 5 6 7 8
−30

−20

−10

0

10

20

30

40

50

60

70

Profiles − DBSCAN Clustering (I, DoD, and V)

Cluster Label

Q
u

a
n

ti
ty

 o
f 

P
a

ra
m

et
er

s

 

 

Current

DoD

Voltage





70 80 90 100 110 120 130
0

50

100

%

DoD before CH

70 80 90 100 110 120 130
0

50

100

%

DoD after Ch

70 80 90 100 110 120 130
20

40

60

A

CH max I

70 80 90 100 110 120 130
−10

0

10

A

CH cut−off I

70 80 90 100 110 120 130
0

50

100

h

CH Absorption phase

70 80 90 100 110 120 130
0

50

100

A
h

CH cap (converted)

70 80 90 100 110 120 130
0

50

A
h

DisCH cap (converted)

0 500 1000
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

Profile 1

0 500 1000
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

Profile 2

0 500 1000
0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

Profile 3

0 500 1000
0

0.01

0.02

0.03

0.04

0.05

0.06

Profile 4



80 90 100 110 120 130 140 150 160 170
5

10

15

20

25

30

35

40

45

50

day

A
h

 

 

data

function

0 5 10 15 20 25 30
−25

−20

−15

−10

−5

0

5

10

day

e
ff

ic
ie

n
c

y

 

 

without profiles

actual values

with profiles


