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VRiE 5 IR

o HIEEMR (Goal) 1 ZEIZAREAFNSSIRBRIMTEFISE
o ERFAICNEFNEARERIIE.
o IR NIEARBAFSIERIS.
o FIRXSIEHEE TENERGE.
o THRFAIRRAERIBXTRER.
o SEHMTNER
o () HFLHHHEE, §&F, (SMSFXFHCEEER (B/\
FR)Y. dtER: #heeHiRit, 2015, ISBN:978-7-5166-1599-7.
o (3£) KRR, WFEIEE, (SCIIEXBEFMAZE: You Can Do It (55
ZHR)Y . Abm: WFE T AR, 2016, ISBN:978-7-122-26238-3.
o & FREIE
o BIEINE: 566-9282-5223.
o Itflt: https://meeting.tencent.com/dm/Hjkr5Nig2309.

o {FRHMELZRTT,: wenbo_wang@kust.edu.cn
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RIS REESE—IHRAER?

o TESLIOR|Z N, (KapRl=. SCIRYIE/(KE)
o LASCISHUIRIT. SEREURAIERIDITERNRAS.
o SMEIBICIEE, FHiERETEEE.
0
o LISEEETESR, ThabMESRE I/ TIHE B,
o —RSEIFCIRE TSR
o {TSRIZ4Mlg,
o FIRELIt SEIEREGRIEI I ST ot .
o SRt SRIFIRICEIEE.
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HARRGER?

o ITXHY "tREL BIE: YIERE, SR SIREFDERE.
o HIFEME: JIHRRINSIHTRUEAINIE.

AR RSO RIEBATEL 7 IISRE

O HIEER (DITER)
o HRGH BB RENHRRT.
o RHMMSRAYTIE, MR, XENBESSEEFFHEARRE.
o IRIERAESEINENDNT, KERSHEE. BoREN AR
o HIFERERT (RS TR ALITERIENR .
0O LR (BEER)
o HBEGER, MREBLFEE— CENREBERRRI T ISE
BORNEIRIEE .
o BEMEUENTIE, MEURAVFIE. DIAIRERS T EAAE .
o EYSLIMWERLRGHIE. DITRFMANBHEIIXRE.
o EIIEENRIR. DTGNS, GEGERREMSEEEEENG
HIERGAIESTENGEIL .
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by AU RIS R (VIEER) 750%

o ETIEEFFMAHIECHGE.
o MIKIERIC: ZeMENIK, JELetErikl], BEL, shSHKE.
o RERIEL.
o ETECHGZIE.
o ETHIBAIBRITZIE.
o ITELEFFEXRTTE
o HEFEFNE. SEEL. HEECESE.
o ETFMNFERRNGE
o MPHE. EDHRE. TNEE.
o ETFMNIIEMRICAITIE.
o Markov I3F8/57%, Stochastic Geometry, Bayesian FJ4%5F.
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IEX S FRXI R FEAEHIAR —AR MK

o BIRIIEERIBIETE .
o ERTU MBI THMFRAINRFNESHAIR.
o FREIRNE (BM4MH4) : Jan Nekovar, Mathematical English (a brief
summary), Universite Paris 6.

o R "FEBE" NHFRAN, MBI FEEIRIRE.

o ERRJIAIEFEMS, WERE (HFFRAN) FEREINFS
AR

o EFXPISHRARG—, BRELX.

° E‘ﬁg?ﬁﬂiﬁﬂﬁﬂ’ﬂ%ﬁ%& AEH SERIRE R F R
BlisERE.

o HIEAEMITTERE, ALIBERRNSARIBEREEEXR.
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KUNMING UNVERSTY OF SCENCE AND TECHNOLOGY.

EEik 1 (S50 1) AES P IEERESEFITIE

1R

o H4bk: J. Huang, et. al, “Event-Triggered State Estimation With an Energy
Harvesting Sensor,” in IEEE TAC.

Il. PROBLEM FORMULATION

We consider a remote event-triggered estimation scheme in Fig. 1.
Consider a discrete-time linear time-invariant process driven by white

noise: TR S
FEREARTT
Tp1 = Azy + wi, )]
where z;, € R” is the state, and w;, € R" is zero-mean Gaussian with| ,, ..
. L . . . o 1= R
covariance () > 0. The initial value z( is Gaussian with mean z;, = g,
and covariance F; . The state information is measured by an energy har-
vesting sensor, which communicates with the state estimator through aj
wireless channel, and the output equation is BHO £
FERR AT
yr = Cxy + v, (2)
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B0 Part | [RHEASEEE

SO 1: AEZSNIEERGEIFIITIEEE (48)

° EETAR: A "BHiE" — MNENIERANTLERNESE (5IA
BEEIKTLIR) .

where v, € R™ 1is zero-mean Gaussian with covariance R > 0. In
addition, z(, wy, and v, are uncorrelated with each other. Let p
denote the amount of energy harvested at time &, and we assume py, is
an i.i.d. Poisson process with parameter A such that

Al exp(—2)
t! )
This assumption is based on the fact that energy harvesting modules

usually contain small submodules harvesting energy independently,
where the net energy harvested can be modeled as a binomial process,

Pr(p, = t) = 3)
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SEfl 1 AES N IEREEEFRIIERE (42)

o HRITRE (BEHPOAE): 52 "Bfl" RREZE.

At each time instant k, the sensor produces a measurement y;. and
generates a random variable (., which is uniformly distributed over
[0, 1]. The scheduler of the sensor tests an energy-dependent stochastic
event-triggering condition and the observation ;. is transmitted if and
only if v/ = 1, namely

, J0, ifG < Bfexp (—yTy/2),
T iG> Brexp (—yTTIy/2)
/where 0 < B < 1andIl > 0. In other words, we have

Pr(y) = 0|z = z,ye = y) = fexp (—y'Iy/2). (5

\In (5), B is a control parameter which decides how the energy level
influences the event-triggering condition, e.g., if 3 is very close to 1,

A i
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Soff) 1: DESANTVSERYSRIFONEER (5)

o &fa: AHEFRIEE (Block Diagram) WHBBRGFEHI /SRR
o 1EE L/E: Poisson "F5FR" I REXMERSEER AR BTN .
o FEEE: ERSEPRAEEMENITE.
o EERE: HICESRERIERRERET AL R

n e
[an =1)=4 exp(=4)/1!

Za =2 oM
7 T z
Process Sensor Energy-based event-triggering condition
3 ; I
1 = AX W, Ve =Cx 4, Pr(y =0|z, =z,y, = y)= B exp(-y'Ily)
& /l/ ven
e
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SCfh 1 R4

o WE=ERHERE
(1) HHNMAEIEERIRHEITTAS o RERIEMRE Eq.(1).
(2) BHETLASS u — y EEIREL Eq.(2).
(3) BEHUITERIARIFLBEEIERRE Eq.(3).
o SINREHEHITR (Binary) RRZE ).
o RETEE: WMTREMAN At —MEEL?
o TFRRIRIFIER:
o EMENFARBERNT, 55 o FBN RGN ZMHA?
o BEEWENERINMIR NGRS SAIT s BRESERm?
o "FRERIFER" RAEEN EEER" KL EHE.
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MBI 1 FIS(EMTS

o NAE—NTEBAFNEMSES, FEIrRAS
o NREEENANFIZEAERRT, AXERINES (W0 Eq.(1)).
o —PMAKHSMNRIEFRARNER, BNFRAERINES (W 18 ;W
vy FIER) .
o NIRBAGIRE, A where TIARZ in which 51D A
o BMESHR—TERRE (81 Eq.(1), (2) FURRRIRIAR) .
o WRFMEBRETEARS, EUBE—MNTIFRZIIN.
o F—FRAE=ATRES.
o FHRFHENTE.
o U, AEIE "Running Time" TENXA RT.
o ZWMFIETZERE—E LIirfI xR
o FPl: 4 (V) vs. ) (FHEFE).
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SBPUH Part |: [EREHIASERIE

LB 1 FIS(EMTS (£8): EFZAIER

o ZFHEE| (Block Diagram, SsLf 1 & Fig.1)
o MUBAIIIEEAEH A, WARFEMARENER RTAIE.
o FFR, Ef. SMEIASEARIETR—NRAENFEERS. Bl
FIxZEER.
o WEHREEEATHALE, ERMG8. RERES.

i AFIEEETRER Latex TikzZ=BAER .
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KUNMING UNVERSTY OF SCENCE AND TECHNOLOGY.

EFRIER (£2)

o RFAMIEE (Flowchart)

o AILIRAEBEMNGE (Bfy. BR) MARFRIRIESIIIE.

o BT ARRRIFAAFISL R RAZRI A RS FIRE, AR
BRI EER, HEIRFLZEXER.

o SEENSEAIE R E NS B [BRIR AR AR .

o ZFffl: (3KIR) K. S-H. Ong, et. al, “Deep reinforcement learning
based predictive maintenance model for effective resource
management in industrial l1oT,” in IEEE loTJ

e mm————n Y In-Situ Sensors

=3 == 2 0 ® 1} ® L

H = ke Maintenance
1 = H

e - B 7 [ Team
\ M M: i Group1 o e Speeq \ibration Temperature

Equipment
Network

(Maintenance)

i ! )
i N : 2) ;
i coo i 5 Event Buffer N\
1 o ; E A N .
| M? ! Event1
_____________ P e G R ol
Machine o H / e
Group 2 Machine cmm  EdgeServer Al Model
Groupn (On-Premis
P Edge repremisel | eventy ® @)
Gatewa, AN )
Edge Sensor Device (per Equipment)
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EFRIER (£2)

o RF~=E (llurstration)

o MNEERFIZIMMA AR FHRMH—AR MR, SHSA0HIA.

o [RAEMRA, BEERTHRRARAZENIOIEEXRER. REX
R, EIARZE.

o —RARRIEAME BRSBTS .

o ZF|: (EIB) J. Na, et. al, “Active Suspension Control of Full-Car
Systems Without Function Approximation,” in IEEE/ASME
Transactions on Mechatronics

M/
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Uit Part |: [EIRAHEA SR

ER/Tik 2 (56 2):

99?2 £

P/
%+

KUNMING UNVERSTY OF SCENCE AND TECHNOLOGY.

o H4&bk: J. Na, et. al, “Active Suspension Control of Full-Car Systems
Without Function Approximation,” in IEEE/ASME Transactions on

Mechatronics.

o N—RIVAIMND TSR EEMIREITIE.

The detailed mathematical model of the active suspension
system shown in Fig. 1 can be developed as [10], [32]

Mz, =—F5 — Fpp — Fs — Fog — Fa

— Fap— Fa3 — Faa +u
miZu = Fo + Far — ko (zu1 —y1) —w
Moz = Fop + Fay — k(22 — 12) — 2
M3ty = Fa + Fas — ki3 (203 —43) —u3 W q
MaZus = Faa + Fas — kea(zua — ya) — ug
Iyp = c(Fu + Fa+ Fa + Fis)

—d(Fo+ Fu+ Fop + Fas) + ug
Iof = b(Fa3 + Fus + Fu3 + Fuy)

—a(Fg+ Fo+ Fy + Fap) + ug.

FiEE

&) =2,
iy = ﬁ (=Fa—Fo—Fa—Fy
— Fa = Fp— Fis — Fua) + 51z
i3 =24
4 = 4 [e(Fa + Fos + Fan + Fas)
— d(Fa+ Fu+ Fao + Fa)l + fus
&5 = T
6 = 7 [b(Fas + Fos + Fas + Fas)
—a(Fa+Fo+Fa+Fap)+ Tls“é'

= ﬁ [Fsi 4+ Fa1 — ku (27 —y1)] — 7wy

.
m

Z1o0
Ty9 = m% [Foo+ Fan — kia (w9 — 1) — m%uz

&1 =212
1

G = mL’ [Fos + Faz — ks (w11 — y3)] — my U3
13 = Tia
d1a = o [Faa+ Fas — ks (013 — ya)) — pua

BXEEES

SR BRGEIER
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SIS Part | A SR

S 2: MHBEREHIEHER (

o (tH4baNgED) : EERA IR IR ERIX R
To facilitate subsequent control designs, we first reformu-
late a full-car system (1) as a state-space model. Define
the system states as x) = 25,22 = Zs, T3 = @O, Tqg = (i), Trs =
0,26 = 0,17 = 241, T8 = Zu1, T9 = 242, T10 = Zu2, T11 = Zu3;
and X2 = 2,3, %13 = Zu4, T14 = Zyus. Then the system (1) can
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SEff) 2: NHUEBRRIBITSBAER (

o (HHAMNED): {3 Remark SEHEEIZHARIBIFT A

Remark 1: In most of the existing active suspension control
designs, the forces of springs and dampers in the suspension
models (4) and (5) are usually assumed as linear functions,
and/or their dynamics are fully known [10], which are stringent
and unrealistic in practical applications. To address this issue,
the unknown nonlinear dynamics generated by the springs and
dampers are considered in this article. More specifically, realistic
forces embedded in Carsim are adopted in our case studies,
whose generation models are unknown. This implies that the
proposed control can cover more realistic applications, whilst
requiring less information and reduced modeling effort in the
control synthesis.
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MBI 2 FIS(EMTS

o HHAVEHREYERY
o ERMREALUFNIERIAIAE (ELVRPA L) KA.
o (Z) NP-Hard MERATIERA: FTBXT NP-Hard [RIRRAOIERR, %R
B FRIATTEITE] Max-cut EERRILESMNAIZT L.

o IHERULIRAIFT S TN FLEERE .

o RiE(ER Remark XHRERIEIFTRINLARIEESETE
° F%f%ark A LARRH—CEAAREN (NEXA "EER" M
)
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SBPUH Part |: [EREHIASERIE

‘RRER" SRR R/INGE

o BIRIIEEIZIETE .
o {TXENK: BT (ZIEBRETE). 5. TE.

o FSEAENH— — ISR ISHEXE, 55K
IR EARI5IAR .

o &K Remark, R AIEIEHAICIFT.
o IEURATMMNES, ENEREREISZENBERR.
o FRSGEIRRA, NEIRHELMEE.
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S0 11 ERCEREA

o 1TNEK: SRENE, NEBZEEE.
o HER/E—H. NNEST™E. EESTRIEH.
o HEBRERFINAISIAZE, WIEBREERENR+S (EEHM
SRRREA) .
o BHMEAITES, JLUZRIT]ANBIEEMWE.
o XS, FIE. HHO. IREEEAIREE, BYULUEHER
Remark.
o IICHIEMITR: 18, X, Rig. &, #i6. 8.
o JBEEMN (Definition), {Ri& (Proposition) FI5|I# (Lemma) HIE
TEIE (Theorem) Z&I, JEIBANIERR (Proof) IRHIE.
o L (Corollary) EEEZ G, B EEEFEREIRAVHF .
o EBRENELE—ERIHEEM .
o Remark AHIEIERBAYEFES.
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S0 11 ERCEREA

RNISIFRYEEEIN

:FI$ .T.EII:I liélﬂ

MTFHEBASEERNEABTEXREE, ENTILENEHREE
REFAIRHIZREER.

o WREANNFBERS.

o MREANEL TN /MRIBETHNEN, IWIEEX.

o ERATUNERNSERTRE.

o FFSERENE— — M XERBNAE—RNSEHRE.
o ANEREFHIAABEI—T.
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RISIFRNEESEIN (47)

o REHIRTFEERIFR

CRV/N

FiEE

o (BR5EE) AR LETITXP—TEGFII—ERD .

o ERNTARDERIERE LB AHFRIFFSH, AXTERESRC.

o 5|51d where: where X represents/is/denotes/refers to Y (whereEy
FERKS).

o 2|547 with: with X being Y (BZEBAAE) .

RS —&EEE

REXRB#HN, AMERENMPAATLURA.

REDHASE—AR We, FARAATLLRA.

REERERBE=AMR One I58 "RIHESE", WTEERIEA

We.

o RNHAHAERAIREIFMA .

H

© 6 o
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RUANTHESITEFRYEEEIN

o MIANTIESHERNDE
@ Based on/From X and Y, we can
deduce/derive/obtain/achieve/yield that.
@ The time derivate can be calculated as.
© The derivative of xx can be calculated along with X as.
@ Then, X can be further written/rewritten /reformulated as.
@ Substituting/Invoking X into Y, we have/obtain.
@ Replacing X with Y, we have/obtain.
@ By integrating on both sides of the equation/inequality.
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EMMEE (51HF) AIFIER

o —PMEXMEIEN (Definition) &

o NiE: EENAIRESEAIEAIZR.

o KEMHIE: ENHNS, BEIRBIZESHAENERRHESMERE.

o SEE: BEEMAIBLSEAERNNTEE .

o (Z§l) Potential Evolution Game: Consider a generalized
evolutionary game G = (N, M, x, F(x) =[F;j(x)]jem) with the vector
of payoff function F(x) : R} — R"™. G is a full potential game if
there exists a continuously differentiable function f(x) : R} — R
satisfying %S;) = Fj(x), Vj € M.

o — MNEMMIEIR (Theorem, S[IR, #iOHE) BIF
o BUIR: ‘AHTEERATRIHESRM, BECHINAE. EX. RiR%.
o GHiT: [T, RIEAEXNEU TRREEHINERSEL.
o IERR: ZiE LEFERIEHES TS,
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5|3, EESIERRIEEE

o 5|3 (Lemma) BYEF
o B ARGEIE: SEEHTIEICHSH, HERCHISERICES
AR, ARSIl S AIZEUAH.
o EEMEEE: JPBTTRR, FETLUSECHERNoHNEE
RTINS "5 G
o 5EREEIBIEFAIFE.
o B (Theorem) HI/EFH
o (FEHIERMEERTHNERSEL
o S|IRFEEHIEBAEA HHAL .
o TEIIYFTEIA.
o ZRANEIRFI, TiELEHIIFES FRRILERMIERRRT, BIRALATRIS
o The detailed proof can be found/is similar to Theorem Y in [X].
° EW?’\J*»EHEEI%%SZW [X]/EFRIERRTSES SR [X] FEE Y /Y
EBRTERE).

o 5|1 /EERW/NSIUEAAITES: Lemma-Proof Y Theorem-Proof.
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5[, EIESUERRE)

o E: W. Wang, et. al, “Stackelberg Game for Distributed Time
Scheduling in RF-Powered Backscatter Cognitive Radio Networks,”
in IEEE Transactions on Wireless Communications.

o TEI& (Theorem)

o Theorem 1: The following properties hold with respect to the
objective and constraint functions in ST k's payoff optimization
problem defined by (9):

P1: Si is convex and compact Vk € KST, and for any feasible SSj;
Sk(ssiq,;) is nonempty.

P2: Yk KST, the objective function 0y(sy, sS:l,;) given by (9) is a twice
continuously differentiable (C?) concave function with respect to sy.

o 5| (Lemma)

o Lemma 1: A joint follower strategy s>T** is a GNE of the follower
sub-game G' if and only if it is a solution of the QVI problem
VI(SST, F).

o Lemma 1 BYIERR: With P1 and P2 in Theorem 1, Lemma 1
immediately follows Theorem 3.3 in [22] Q.E.D.
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/T3 (Subsection) Z[BJAYEIE

TiEBRNSEEA
TER: f/NETHIRt, RANFERNA RS RRANHE
5, BATREMER.

o EiAiElR
o In this section/subsection, we will...
o EATH, X HiEBHEH. ..

o 25|

o UNSRRR: 3.22 TRIRBHSMREREREFIFITAEIRIL) : ANTNA
FRgBHSMBEREL. 532k [82,135,136] HMEL, IEEN— ARSI
IERE ¢i(t) : RT — RY, LISCHINRFIZFNRE ©1 HIKEUERE.
RAEEENHEAISSRENTSCIE. ..

o UNEER: 3.3 TURBFSIREEHIRTZIT): ANEH, BEAMER
REVBEILESER T, TR FugBES eI EHG A,
NESEBENE o HITEREH, BEMRIEENEERFIRS
MEREFNTSSERE .
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BiREEFIACERYES

o ®

FiEE

EREARERD (LAMEE )

o FHIR/EHRIER: FREENFHREER (BERERETER).
FHAERRLL “FFa/Start” BUMREIRIC, ERIEREL 455 /end” Y
AR

o HUTIER: RREETHITHIRIE (BERBEFFRTR). PUTIERLART
SERKAYIR{ERRIC, W “With sample matrix X and Y, compute
H=(XTX)"'xTy" .

o FllriELR: FIMEIEAPRE—ZHEEHE (BEREIFER). FIEHE
BRUVHIBTEEMAARE, 0 “If (|1 — 2] < € .

o I /MNER: FREEPMANBHEUENRE (BERETE
). ZED BB RAYE B HIWRC .

o IR BREREEREELFR, SikRA mERR TR .
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KUNMING UNVERSITY OF SCENCE AND TECHNOLOGY

BiRtEE

o — PN /BHRREHETTIRERIERAVEE FIF

~
Set local state Back-off for Ph,, Or a

ap = 0, | TX detected
bp =1 random number of mini-slots

Terminate with Terminate with

Giro = 1k ACK received sp = 0,
anp = an Yes ap = 0
N —
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RSN
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KUNMING UNVERSITY OF SCENCE AND TECHNOLOGY

o FE: FEBMUFEIMHERZILIL “Soft Actor-Critic Algorithms

and Applications”

Algorithm 1 Soft Actor-Critic

Input: 6, 65, ¢
gl — 01, gg — 92
D+ 0
for each iteration do
for each environment step do
a, ~ my(ay(se)
St41 ™~ P(St+1|5ty at)
D« DU {(st,ar, (st ar),8041) }
end for
for each gradient step do
0; < 0; — AoV, Jo(0;) fori € {1,2}
Qb « Qb - AWAV¢JW(¢)
a+—a—AV,J(a)
0; < 76; + (1 — 1), fori € {1,2}
end for
end for
Qutput: 01, 05, ¢

©> Initial parameters
> Initialize target network weights
> Initialize an empty replay pool

> Sample action from the policy
> Sample transition from the environment
> Store the transition in the replay pool

> Update the Q-function parameters
> Update policy weights

> Adjust temperature

> Update target network weights

> Optimized parameters
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EBER" BIFERING

o TEARMPH—RATEESSETRITAN.

o 5[, EIELRSIERAILECHIN.
o ik, HEBAIMIEITE .
o INEZENTERABTRETES, KLET.
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