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Algorithm 2 Appliance State Clustering

Input:

Gr = {gl,gg...gf} is the ground truth of appliance m

N = Maximum number of states

Output:

Cstate = [C1,Ca, ...Ck] is the clustered operational states of appliance n1

1: Ggeqe = Standardize the values of G time series
2: forK=1to Ndo

Compute within groups sum of squares (WSS)

. end for

: Compute K-Means Clustering

3
4
5: Obtain K using elbow method
6
7: fori =1to Kdo

8 Get Cean = 1 and Cgg 400 = O

_ Cadder
C'”H'{’S B \rrrmu
r

10: CI{R!E = E‘:NI[’I’HI
11 Store [Sir Cmfﬂ'"r Csm‘.drz'f CT.fm’sr Cf\'ﬂf['] in Cr'

12: Store C; in Cgygpe
13: end for
14: return Cepqye
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u
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Algorithm 3 Event Classification Penalty (ECPenalty)
Input:
Gr = {81, 82--g1} is the ground truth of appliance m
Py = {p1, p2--pt} is the predicted values of appliance m
Csiate is the clustered operational state data of appliance m
K is the number of clusters of appliance m
Output:
rT:I E C:: ™) is the total Event Classification Penalty for appliance m
1: Set Total Penalty,, = 0
2: fort =1to T do
3:  Get datapoint g; and p;
4: if g > 0and p; > O then
5: Compute closestDistance (g, Cstate[Ci ¢, ])
6: Set state of g; to §;
7: Compute closestDistance (p1, Cstate[Ci Cpponn))
8: Set state of p; to S;
9: end if
10:  if state of g; # p; then
11: Set penalty EC,("” equal to 1
12:  else
13: Set penalty EC}’"} equal to 0
14: end if
15: end for
16: return Z?:l EC}’”]
uAl FAFU3)= A7 dLrI7I(10)9] A5 Heoly, d= ey 2 F2SHAAR (G S FETIL 7
A5 deolHe] AS5gk 2 oS diol"H e o5gke] BE 3 55 (True Positive:TP) EQIEC] dial] 3171 & 39
dare]lF4s Fste], A7l @2r)71(10) 9] A ECl A Wstel] FEFE S AdE Aanle] WstE vkge A5
@2 el dige ASge AR U, AAGAN A%g 2 d3ge) deld EAEE ) 58
A 7 A5 R S Al 7HE ke SRaE A5 S22 (Ce) R A5 S22H (Cp)oll
olf ZIE9] &Y FJIEES ddstar, AALHR A5 B d5% T sl WskEo] A EW wshEo
w2 oux] F7 HEE (Energy Estimation Penalty: EEP)E A4tsle] &g},
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Algorithm 4 Energy Estimation Penalty (EEPenalty)

Input:

Gr = {1, £2..4: ) is the ground truth of appliance m

Py = {p1, pr..pi } is the predicted values of appliance m

Capae is the clustered operational state data of appliance m

G 15 a vector of all R

Pzyivp 1s a vector of all R

Cutput

ET_ L EE‘EWI is the total Energy Estimation Penalty for appliance m

¥ Ltk ! =1

z fort=1to Tdo

% Obtain data point gy and py
if vy = 0 and p; > ( then

£

5 Compute C, = closestCluster{ Ceane, §1)
B Compute Cp = closestCluster{ Coypy,, pi )
FH Obtain C.!_ Cuie and C.l-'.'-ﬁ..-_-_-

B: Setk =tand] =t

o while (L8 = C o Jand (L < C e ) ) do
it Add data point §; to G,

13 Add data point gy o Py

1z Increment |

1% end while

14 Sett=1+1

15 P = Gall ComputePenalty{Gspine, Pspice)
1t Call AssignPenalty({Gr, Pr, Pl
17 end if
1&: end for
- return E-.I_ L EEJ' M

1%
i
21: Procedure ComputePenalty( Ggy;.. Ph.m
2 Compute [.( Gspicer Patice ) = LTS Frd
Pl
el

K, )
: Compute Py = (1 — Jel{Gstices Psice )
: EndProcedure

2t Procedure AssignPenalty|(Gr, Pr, P |

I7 forir = ktal do

® i {(g; = 0)and(p; ;-mand[f—&- Cp . )} then
P Assign penalty EEI =

3 else

M Assign penalty EEM™ =)
1z endif

33 end for

34 EndProcedure

47 QA ® 19 10810 A ek o] AxtE AoR dux] FAHREU3)7F AN S dar, Z71dE FH
FUDEFE PR FATHAYE (G Z5H 58 552 9& Zolr.
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