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Abstract: In many practical systems, the control or decision-making is usually triggered by certain events. These sys-
tems are classified as discrete event dynamic systems (DEDSs). Considering the performance optimization of these systems,
a new optimization framework called event-based optimization (EBO) is introduced in this paper. Compared with Markov
decision process (MDP), one of the main characteristics of EBO is that decisions are made based on “events” rather than
states. In this regard, there exist a number of advantages for EBO. First, an event usually corresponds to a set of state
transitions with some common properties. Generally, the number of events of a system requiring decisions is much smaller
than that of states. Therefore, the EBO approach can utilize the special structure of systems characterized by events to
aggregate the potentials, thus alleviating the curses of dimensionality. Second, the EBO approach applies to many practical
problems where actions are required only when certain events happen. Such problems do not fit well the standard MDP
formulation in which the decisions made based on different states are independent. However, for that cases, the same action
may be taken for the same event, which may correspond to many different states. Based on the basic theory of MDP, this
paper is addressed around three aspects. First, we briefly review the basic ideas of EBO and the development for its theory
and applications. Second, we introduce the simulation-based policy iteration methods for EBO based on the performance
potentials or Q-factors; Third, a case study is conducted on the coordination of electric vehicle charging with the distributed
wind power generation of a building, which aims to shed some lights on the application of EBO in energy Internet.

Key words: event-based; performance potential; Q-factors; performance difference; simulation-based optimization;
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S LA 2K B AR [38], [39], [40], [41]. REVE E
T — AR AR KB &S RS, 1% R G
Sy EAA B RN [42], 514043 A 2T BE YR
LR B I NI IT . 20 A A A 2 B Ak RE K
R m S R DI D SR BNE S B 2
S XSS A ) H R AR VR L R I L EC R (R
GiPERE). BT REVR ELBE M & — MR I KR R 4,
M DL ST HERR I BCF TR KRG s SHsE, K2
KR BRI R G IV REALAL, SR 3T F 4
MR B 2 e — 2R RS
ANEFEA TR BRI R RE B, S R A AR A,
SEARARZS 23 (A RN SR () AE B0 R, — 2 R BB
WA — BRI R G, K FAF IR I e X
REMSTECRIE RGUPERE M BT FE T, B G AT B P St A
%6 B B AR 2E B SN R IR, —RZ ARG
A RF AT ARSI, AR FAEA R SEA

[R5 BN A B, FTARSE AR [ () T SR e

I 5 R B AR AU R T, FRLBITAZE A 78 L AR A
JRCA T B YR ELIE I Hh LU (R T 1 A, A LB L
VRZEIFS LSRR N LY, 3800 25 R R 2 4 TR
SEIBATIE ROR R Bk, B IE A0 s ] B SR
() 75 B, 67070 15 B VB L BEE I 2R G5 v 43 A 2T RS VR K
L, AR L AR R ) BRI T B S A I
5 [43], [44]. DHE WK Z R AR TRE 1 E
VE [45], [46], {5 EE T il SRR AS 2 IR H BT 42 0
TR B K 12 VR 5 52 1] R AR R 1. % P B11%
I R0 SR, ) FR R B ) B N B I,
VRZE I LI AR5, A ST LR SRR I o 2 A XU
R LA I ETR 4 78 B R A i A, SRR T
SHAFIR AR P R RIS i B AT (o Stk G e

2 E— MR B A A R B R AR, )G 7E 2
LT 2235 KL [47]. 24 A ZE B L S 4
i JE 42 2 I B g, TR P R S R R FL
HLENYRZE 78 L. AR BB TS AR IE AT 3ok, |
EIVVR A CBS TR E PN (TR A e I T A )
VRZEPE R RIATRE. MBI R R AN BE
i A2 LB 2 1 78 FRL 5 SRERT K 1 e I 4 0
AT BABEAT AN 7S %10 BRI AL R 5 B B F 1
FEATR R S F BN R I AT 7R, VR I R A,
ISR (48], [49]. X TFZIAE, 1] 2 X RGAEth
ZIPRE 2 SUNS, = Wy, B, L] (n = 1,2, ..., N),
Horhw, Fomt i ZI@SURNL R I, Errsh
A ZEn S ET R AR 078 T SR O T — R AT B
Tl 42 75 W B), LI 7R WL ENVR En Y B ) 4% 158 42 1)
PR B F — R 8 P, ik Ab % fE & % d T
HP = 1kW, TR AR 35 25 1 70 L S B o s
TEHAE AR 2 28 A 78, Bkt 1 20 4T3 m) 26
KA, = [al, a2, ...,a)], Erha, € {0,1} (B e
BEA, = 30 mins). 15 ¥ XU BEZS HL BT 7 78 HL S 31,
XS SR, 5 AR O ST R 7. g S I e kR
OB K HLE E X w® oE WA N H
WKL BT = B[, £i(Se A, F R £(S, A =
C, - max (P, — W, 0)72 77 B B M FL I SE2 H frg 2
HP, =N | arP FEH % R A7 BT
#, Cy Nt WL AR

IR AS 1 S I B A 4 A s, TR S

eo(ko) = {< Si—1, St > [Wi_1 ¢ [(koP, (ko + 1)P),
W, € [koP, (ko +1)P)}, ko =0,1,...,(N — 1).
eo(N)={< Si-1,5 > |W,_1 ¢ [INP,0),
W, € [NP,0)}.
e, (1)={<S;1,S >|E', <L} P, L} , >0,
Er=L'P,L" > 0}.
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e.(2) ={< S 1,5 >[E >0, >0,
E} =0,L} > 0}.
e.(3) = {< Si-1,8 > |L}-, > 0,L} = 0}.

HorbegRon 5 R R K (REFI N 45 2 R 3l
IR e ) VAR R B F 4, e, RoR 5 HBIAFEn T
R SRAASR IS, B2 R, Flteo (ko) (ko = 0,1,
o N1 E e, () (K, = 1,2,3) TEAT 2 %7 ¢
I A2 FEHRE T AR rp, Sl € LE R
PR T R R D 2R R B 2R ) 78 R AR SR IR R A
ML) S5, PR RIS RS FR e R
S, A

N

N
e(k) =) enlkn) Neoko) k=Y k3" +ko-3Y

n=1 n=1

Vko =0,1,...,N, k,=1,2,3

HbEMEUENE €1,2,..., K. K =3V (N + 1)#Fxr
OB T ERFME X Ae(i)Ne(j) =2
(Vi,j=1,2,...., K) Hi # j.

NI T HAF AL VERE, B et R L
ANEA]. BRI B Y BN = 1,3,5,8. W)
REBITHRIBUES AW = [0, P, ..., (N + 1) P], #
BB WFp(i,)) = Grrmanmy Vi d € Wi # .
p(iyi) =1 =3 ey iz P(0, ). BN ZERRRIIE S
B LA OHE 2 4 AiPr=[0.1,0.1,0.2,0.3,0.5]H¢
L =1,2,3,4,5]At, & K I 2 I [\ LA A 2 5
AiPr = [0.3,0.4, 0.3]BUAT, = [1,2, 3]At. i3]
R AL R FEHR R Q = 1kWh, BARITRENFE
FL B S T 2R I R SR AR B T2 0], AT SR textbf 4
22 T EHARQ Rl T I SRS I ASE.

DN B EE T FAR B TR SRR AR b T3 TR vk
FRRI MRS, B LB R R R T, RS
A AR A R AT R A L (LRD. R 1A S
RIL, 2R A SR A 58 S5 3, AR R 1] R A
T, FHA AN N TR 23 8. FE B F 2 R pE A )
FEUHABE 10 1 A B2 5 R 785 2% 1) I e TR A 184 K e
FEAR LG BR800, X R BEE T FH AR A e A
RICH R 1o 1] 5L R AR ASE. 2T oK FH 1 4
FRIPEAG 7 1223 XA B R B DL 7 HL SR DA 5 2 55
W& (FL ARG BB JF T IR 78 v, LB e/ 78 HL 7 SR
AR IEFE ) R, BB —RT = 48) IR 7
WHIXSEE. IR IL, 56T F AR A 3
70 L SR 5 D AR S A LU RE S B 08D FL IR 1
FEHLBR . T PR AE SR 2 A SR b R R R
WS, DR, T FA D04 77 72 RE A A 28 k)
HIVRERIFE R, R b KB Al e
RIS, BEAh, 1 s AN = 1, SR TR AF
DI A A R 45 381 (0 de SR M T A 0 S 45 2R i
PRI 82 3, RGHPIRSTEREAN I 2R A T 21K,

AR ARSI R IRCE SR B R RS ),
i T TN 2 A R PR A AN R DR
ST HAF AL ARG R S A N R 3R,
I B AR H /RS2 A, DR TR
R A BRI, XA 1 3 T AU
RN T B R Eh S R g PERE AL RS

#1 EBOFEMIZR

#EVs S| |A| €] Al
N = 45 2 6 2
N = 1.69 x 104 8 108 8
N = 5.32x 108 32 1458 32
N=8 256x1019 256 59045 256

N  1Y(N+2) 2V 3N(N+1) 2V

* 2 EBOEMIMERE

#EVs  TUAESENK  EBOEM  J/b 9t
N=1 516 0.24 4.92
N = 14.93 4.09 10.84
N=5 2282 11.78 11.04
N=8 3652 26.59 9.93

(c) Time (h)
Bl 1 N = 10, REBZIRAEREEA. () ALK R L)
. (b) AR R R, (o F T HM1T3).

5 &5 (Conclusion)

FETHAFMBR R A X B R A R F R R
H—Mr R AL AESE. & R ML RS AE 2 I T RS
FAF T FAR)RIAT S, 53 TIRESH R T E S
IRBR YRR M L, B 2 7. —. Ffas
—HEAMERERPRE B IES, S H @R
T/NTIRASEL, FEH TR, AR RGeS
R, IR AR L, ARAERCR AR, — 2R
RG R TAERE A R AERSREUT S, X TR RGN
P RE AL, B KRR P s M DU R AR [R]
A AT R AR [F R SR 1) () 25 HE R A

AL FEENE | HT FAR R AN & R 18
K&, g 7T AR LB B FT e AN
NFH. AR, S48 T B8 ORI A BE A B Q PR3k
AT SRS IEA I PR B IX PR SR B e — R el
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7om oo 5 MM

2 oxx &

TCI B U s, 25E LA AFRAT 5 IRTERS, X FPIEi
A2 B SHemes RV e DL SHEmes. Xt B — RO 0, BIRE X
R A BA 5 IR, 7T LA 5 (e o f 20 al L
IRBFR R SRIERE, F B2 PR S 2R B R PSR 2
HRREATRAE. ASSCLLBEIRTLIR R A g S XL ik 2 i sl
FAETE LR P B B, IR T R FH R
AR B LI v ) 2 FH Tt
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