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& : SDN controller framework for the real time autonomous network management and its
analysis and comparison with other SDN controllers in real internet topologies.

Book Title: SDN-Supported Edge-Cloud Interplay for Next Generation Internet of Things
(Publisher: CRC Press, Taylorfrancis)

Chapter Title: Performance Evaluation Methods for SDN Controllers: A Comparative Analysis
ASF L9 x):. Software-defined networking (SDN) has introduced innovation to computer
networks by shifting the intelligence to a control plane run by a controller. With SDN, the
underlying networks become programmable and flexible, and innovative protocols are able to be
tested. SDN is thus an excellent choice of infrastructure for 5G and beyond networks. Several
controllers exist for the implementation of control logic in SDN. Hence, the comparison and
performance evaluation of controllers is of great value for network engineers, end users and
research communities. In this chapter, we investigate several state-of-the-art schemes for
performance evaluation of SDN controllers and we compare their features. We also consider
hybrid methods for the investigation of SDN controllers that combine feature and performance
comparison. Finally, we compare the schemes with a proposed analytical network process
approach for controller selection. We evaluate performance using several parameters
demonstrated in Mininet.
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AUTOMATION & CONTROL SYSTEMS #ofoll A& 4.6 %ol &3l SCIE) AdE 2 dF= @A

AAZA =z I =Y & F Ae

-~

AR 35}
7 Two-Stage Self-Adaptive Task Outsourcing Decision Making
I for Edge-Assisted Multi-UAV Networks
=) Journal: IEEE Transactions on Vehicular Technology
T 6.756
o5&l 72(11), 14889-14905
SRRl 2022. 06
10.1109/TVT.2023.3283404

b FE WG wEe 2u-UAV YEHIE 9% & Eﬂolxl A7) A4q Bz okxid o
AR RS AN A WA BANA ol UAVES EEH BAE A3 AH 94XE 2
Ak, 5 WA BAAE 27te] UAVZ} mujE e Ogoaow AZ 48 AU $UF. o HA

7}
MM F 7HA &2 2AE" ol AHRH =, stue ol X(Edge) AES S Hd FF 27
=7ola b st dE a9 g9 2AEE Y. o WHE ARE He | A 4P| HASE F
x= o}tq UAV *l*“«l % 33 & Eil%"ﬂ o3 Hag Aks 13t AUA ZEZ 0]

82 UAV YEY T A WHHS AASTE O g5
th. 53] dE oo|HE AZF 73} g5(Multi-Agent Deep Reinforcement Learning, MADRL)<

dF A9 e AT A AeH AEAR Zddea
= Alstd, B3 d72 A T83 o2 FHEUE A UES IS ddE Ay Aol
A B AT Eixd B3 B =52 JCR 2022 7]F Impact Factor 6.756°.2 ENGINEERING,
ELECTRICAL&ELECTRONIC &oFol| A 79| 14.18 %, TELECOMMUNICATION H#oFoll A= 15.91 %l
Eohe SCE) Ad= & A7+ A AAdeE [N E =wds & =+ A+
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A A58} Truthful and performance-optimal computation outsourcing for
3} . aerial surveillance platforms via learning-based auction
B Journal: Computer Networks
= 5.637
o] FFA 255, 109651
A8 FAl 2023. 04
https://doi.org/10.1016/j.comnet.2023.109651

P FoUE B =52 JdHY Z YES I AFE T FF7IUAV) HEL ZoA g5 7]Rke]
learning-based auction< &3l &% A FAEFS AT IHst 5 HAHSE ALt oS
A o] A= @Y UAVZE 54 A thd AFeA d= A ZAdE Fdste Avg s
g ol d= AE A Ay EHI AFHE FYE a6, 71EH omA U dF
o ol wet B3 Azte]l gt B =34 AbE dagE2 onA] FHE A% &4t

S A o ane SR, A BE UAV oluA v HasE Z2Ee @ =3, Ad /) A9
g MAUESS AMESH, 7} ox]Eo] UAVEREH 2 d7] 8l BA7 o] WHe IdAdS
RAsty, 218 g 7Nk An EFAES AMESt o HASE 24T
4 B A= VAV HEY IS A 9 g M2 J A AANE g 76k
learning-based auction® AF&3le] UAV U E T AATFE B}y g87 07 AYsi=
HS AFe o]= HMEAQ learning-based auction WS JRAstI, 159 WEL A AY e
g4 A &84S 24T =3, B A= UAV HEY I st &8 =234 gigk 715
e sk, 53] Bt gl A RokolA e UAVY &84S S7HA7]I= H 71387l & 4
T B3 Rggk B =FS JCR 2022 7]# Impact Factor 5.637°2.2 COMPUTER SCIENCE,
HARDWARD&ARCHITECTURE okl A A9 14.81 %, COMPUTER SCIENCE, INFORMATION
SYSTEMS ool A= 25.95.91 %oll &3t SCIE) AEE £ d7e A AAZCE AAFLE =
TY9E ¢ F ds

A Fgk General-purpose sensor message parser using recurrent neural
T} networks with stack memory
8122 EXPERT SYSTEMS WITH APPLICATIONS
e 8.5
BabA| 2 i V01.22§
o 2023. 08 (online pub)
i 10.1016/j.eswa.2023.120481

10y "Ze g 0T9 4oz 3 Gt UEAZ} Jehtur 54 sagel ofeieol trd
ol A3t sl el v HES A WAIRAA T3 719EE F=3k= RNN-SMe|z}
T AMEE WAIA FAE ARG o] AE g ZEEF s FHH J|EE A3t
A FEE 7HsEiA & #3AE A o 717] Y dE8d FAS B9 wolz2E A
AU, ol=7t e FAEANAE Hold e B 0TY 5384 ZAE A4 JA 2
A ESAR] e §AAEE Hd g BAoA 53 VHEstES EHE FAE 83
o xo|= IAHGAME FHold Hes HS AFEE, B dF 3o s, 244, 244 E
Q78 e okl s A4

Ak 58t Generative Service Provisioning for IoT Devices Using Line
1 7} & Graph Structure
= IEEE Access
BARA 2~ 3.9
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(- =

F8 W& B =22 0T 7171 HEY A Aulz= MBIz A S 2GS T 7171
7t ZEgt Aul2 AFs A8 o 9FE Jde ol 0T 7171E 37 938l guto]2 i
E AAsA ®Hshr] #F 2l 1HZ 725 H LA olHd 7FRE AAHE Ava AB
Hzo] giarE aRFoE Yl  Qla. T3 APE ARl: AEROgEZe e &7 &A=
Zslers 71k Az vRIgE B3l 82 AHl2E AT AbE 2l iz Fx9 ga
2 HRRIY S HAEA Aed gi T W vl 8&& A FEAIH e Fe AL
ERAHOE AHl2x ABEOHEZE aF s 4T T As
A B AT AAY FA BobollA] 2AAE A Y] #1 0T8A o AFA S H83
ol B AT H3xe FIsiH, 0T, 5549 5 294, 2A3AES 873t s FokollA
857w
KRRy — — -
- Opportunistic Block Validation for IoT Blockchain Networks
il 827 IEEE Internet of Things Journal
HE
10.6
BNz | EE -
€l 2023. 06 (online-pub)
10.1109/J10T.2023.3287166
F8 g E5AR 7le2 0T VEYZE HdetA #5535t ol 793 7otk skAT A
o] BEEAR 72 0T vES A ¥t o=® A oko] Ut AEL&F EFAUL 0T HESL =
1 ggde 2249 71 AT B =52 0T VEYIE 4% B2 A2slr] 93
kg Atk V13Feln B2 AFe T UEND Ak 25T, 3 e B =
AEE st S Adsth =3 stolH A A A S 83t AdE EFAA 7]
=g 73S Bk AE £5 AHS WAUSY 84S BoFr] 98 2 AHFE AR el
A3 EEAQ rlEde SURES WAsE HHES AN
A8 B AT AT A BokollA 2AAS AP A AR EEAQ] JEe AFA
T AL Eof2 B AT Exo F§sh, 0T, 5 24U E 8738l thsh EokdA &8 %
7t =5
AAHA R Maximized Effective Transmission Rate Model for Advanced
FAFE | N Neighbor Discovery Process in Bluetooth Low Energy 5.0
A IEEE Internet of Things Journal
AFEE | &% 10.6
9(17), 16272-16283
A/ )
[BE ] 2022. 09
Holsal 10.1109/J10T.2022.3152513
T8 U8 : A-NDP(Advanced Neighbor Discovery Process)= &0l =94% 7]<=Z B-NDP+= 371
13

o Ads AHESt B 4 BLE Hulo]~E A sk Aol dA7F Ao A-NDP+= o] 23
HAE S5 A-NDP= A% 9AY 1x Ad &2+ B-NDPe} ni7bA 2 3709 AdE& Fa #Fl
< AFste dlol ARESHAIRE YA 3771 A Usol o & Flo|REE HFshe 23 AEE
AHgFITHE EAo] S A9 BLE fulolxd] thdiAE 7]1E¢ B-NDPBasic Neighbor
Discovery Process) ¢ Al%o] FAFE tfnlolx~ =7} Z71ste] wigl B-NDPX.t} A-NDP7} ¥ o
oS Ho|ATE o] JA E ATAsE Y. Wb B AdFoA= BLE 5.00014 g2]E A-NDP
of gk AEE 2 oA 2HE Axtsles 14 2de Adg oHs nde AMEE o
H,

o =
&
7] o] =g Wl tisiAE At oS ol =5 AU MEES 2de 82 BLE

vy

o
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A MZ2o] F7tE A-NDPol s A7g. =3 B AFoAE A-NDP TS 58 BLE
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Abst AtE mde FHAS AEHA Ao} vlw ¥ HIFHI AHHoFE G YA &

Hgo et A dFES 248 5 e AS 8%

Lr
F§’=X'~\l
2y
m{m@ilﬂ
S
Olrnﬂu:mjo{dn
r'?l‘-Tleo
:|>O

Tk
@%-h
= vo
&
[ b
omii;jr?ﬂ
2@y
&gmr;i
rlOHUXu
X

?gnﬁ
%““mz
é_'jd—\.i
m&?&golr
ofo (o
oy
ﬁ\i‘%ré
of 2 m

HAAHA A slotted random request scheme for connectionless data
238} transmission in bluetooth low energy 5.0
o Journal of Network and Computer Applications
AFEE | = 8.7
207, 103493
Al 2
N/EE ] 2022. 11
ol gl https://doi.org/10.1016/j.jnca.2022.103493
F8 WL EFF2 AFY AdUABLE)E 0T Avlz=e] de] FdE 7 99 WESHNT 7]
<9, BLEE 2 #4948 873te Aulzd axpdgdo=z Hg3lr] 93 24-87 7|ute] ¥
A4 S "2 o2 NDP(Neighbor Discovery Process), =70 &% U 27 $Ho| A A=
T F Y& NDP= 2R <4#zl ZA7 A4 v T ¢33 o8 A& AN
T AES sta F WA AN 2= FaFelA 20 8F3E AEsa, 20 23S
M J8 3 ggoz dold Hze A5 o AL o 2 oF FuFo FA BAL
2 Q3 sjFlo] & FEE FEY F Avhe HoA AF o] EAF FES FuTE AT
wuieh @ AL = o] o] F Aty fsl FE ThsAe £ol7] AT ke Aol A
FHAS. T2 ditkrs 2Y 7 A Avel ey A g =RdAeE F9E F
A Ao Aess Ak 9% A" Adtstal AE A ol|A &HE Hastslr] @)
convex HA3E AL HFT AlEHA Aide e 2AUY EAE "WE AAH} A
2HE AR R AaANIvdE AL S8
T4 3 AEe Fal BLE AEE EAANAE W 2AUdA 3T F FAS AdE b
FuE AL HF e 2AUTt EAlske A A5 FEo] BT JIEY FFAT
F2H9 AIZE o] Fo REFShE W AA Aol Atk @0l ded B dAFolA =
Random Window<} Slotelgte /Mde] =4S 53 AA AeE A @53 o= 27u e 7
T7F EAETE 71E B2 b 54 S50 o] g E Fog 459 FHE HAYF
AAHA R ESCALB: An effective slave controller allocation-based load
e balancing scheme for multi-domain SDN-enabled-IoT
T gy networks
o |Journal of King Saud University - Computer and Information
15 = Sciences
AHFEE 6.9
35(6), 101566
Al J
/= 2023. 06
Helsal 10.1016/j.jksuci.2023.101566

F8 Y& : SDNollA 2] HEZe7 4k Alo] AFE T3l loTek 22 WENAY 74 %
ooty AHAS FAZ T vEAINAN A2 d3Es 24st7] 93] SDN= AH-8-3}<
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A58} Design and Fabrication of Tapered Dielectric for Broadband
7} and Wide Incident Angle Transmission

IEEE Transactions on Antennas and Propagation

== 4.824

AR 70(12), 11922-11933

2471 2022. 08

10.1109/TAP.2022.3209738

F8 W& A &do] SuistE = derE I ddolA Hoje] FHE&S Zke HolHE
A Tz g A 7PHE AR AAE AFE7] s 3D ZHEE ol &8 AHE Yt
I, AFEASAHE o] &t SAHS FPFORE HA VHEE 7&%3}

A B dFolA AE A RS vEOE Hols dA % QHEIL} AAlq] &84
T + HEvEHg §& &okd dy &E&EHI s =3I =iol AAE [EEE
Transactions on Antennas and Propagation2 JCR 2022 7] 4.824¢] IFE 7}A™ Engineering,
Electrical & Electronic #okollA 49l 19.8% (Q1) Hofo| &3l= 5 SCIE) Ad=2, dFo=z ¢
T AT AAE =523

ot r_>i

Y = O]‘__

HN

A58 Efficient Radiation Pattern Estimation of Slot Array Antennas
= 2] Covered With Frequency Selective Surfaces Using
o Deterministic Ray Tracing
T IEEE Access
3.9
AR 11, 2169-3536
ad 2023. 03
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W& . k= A9 E(Frequency selective surface, FSS) HZo] he|ube] WAL B4

F8 g
4 om Axtets el td dTE FHEAS. ATl ZE3F FA Y VMR &%
W 718kg8hH, 1E]a o] AR S o] &) ALt AEAS TN, AARAE =Yste] A
gx & MRS AL WES ASS S8l 48 EM AlEdoldE 01%0}051 , ARz o A
AF ZEo] vl =2 AL GRS
A B AFA ARE ALPHES B8l FSS dolsol HEE &3], vAIY Tl AE g
ojtre] WA HHS TEA O AT F UF ol 2" A S8 FHF T A+
g 2 =io] AAE [EEE ACCESS= JCR 2022 71+ 4.1¢] IFE 7HAH Engmeermg Electrical
= SC

>—<

& Electronic #oFoll A 491 36.2% (Q2)9ll 3= % (B) A4z % e A7 F.

A A-3-8t Analysis of a Low-Earth Orbit Satellite Downlink Considering
3} Antenna Radiation Patterns and Space Environment in
Sk A I
Interference Situations
Ao =) "
T Remote sensing
5
AR 15(7), 1-11
27] 2023. 03
10.3390/rs15071748

T8 U8 AAE 9487 ATt Al AdmoR HMaE WAREHE 1A AEellA eI 3
A7 3 34& 1835te] LEO 94 thedas 435 74 QEHU Alel= 2 HoA 31
del g o doly Fa wals Boh BgstA FA3s7] Asl 4l QFHIUeE $41 <tElve] A
Al A B S A E5HS. LEO 9149 £ ¢tHUZ 27 77.4mme]™ HPBWE 103.2° , 8GHz
AN Ho ©]5 6.6dBIE Zte I & SHEIUIL AREEHASH, A=) Al dEveE A
11.3m, HPBW 0.2° , 8GHzollAl FHu ©|5 59dBiE Zte XEF OPEﬂua} aﬁc%% o= A 3
S 1T AV HE AL 98l %*L 2] 3
91 FFE BH] Al -5 Ao

Estglom, T Atg 31| ztolE AZFEEr] s 7= LA & ztel)l pE s
Atk egs = 10° oA A= 1dB ~ 4dBQ! WHH, A4 = 60° oA g+ 0dB ~ 1dB 2= 23S A
<, o8 Aie 53 @2 1574 2 eak 9 diy] ZAVF FUE e AS BolFH,

L (=

o Fﬂi o
m[o o, i
2
‘
don
=Y >

= AN
I g3l A LEO $14 thed 3o Agd 4o 5 A9 8738 udste Zo] Fasithe
Ze Yvebd
5 - B AFoA 5 duk S a8e 1] AgelA 9] LEO 914 TR A &4 A,
FE A= A4 AAE A4 2= FAAE 9P AAE, AAE A4 AdF 5 O
@ 9% As Aveled] Heso] 94 Azuel HH HAe mgol P F AL T B =R
o] AlAlE INTERNATIONAL JOURNAL OF REMOTE SENSINGE JCR 2022 71& 349 [F& 71AH
Engineering, Electrical & Electronic &oFollA &9 39.7%0l &3te 9= SCIE) AEd&E FF 7|4
o) A7} &
AERRS Digital Forensic Case Studies for In-Vehicle Infotainment
3} ) Systems Using Android Auto and Apple CarPlay
she=A Sensors
= 3.9
AHB S 22(19), 7196
2022. 09

_55_



10.3390/s22197196

> T8 g VI Za:2A] £ HE ARE AME HHES FeheE 2ukd 7)7] ke

20

= Ak A F
AL IVISE mukd 717] 3ke) B FAl ®akd 71719 v ARA, VI Alz"le] R AL T 4
7 24 d9eg2 FAE. Zukd 71719 R AFAE AQd uwA 371A] 74 F ol tial
Az BHES AGE =3, A PHES T AF FFFA S 87 VI Alz=Hlol A
T HE VI Al2=" gXd 232 olg|HE g5 T /i
A8 0 2hkd 959 Holy g5 g At T2 FREHA ol VI Al2=Ed gk
zdlA WHES A =3 8N A A" AR WHES A &8 TR AS5e T
gk B =12 JCR 2022 7]% Impact Factor 3.98 7}1A= SCIE) #E2 IVI &4 digk g4
A PHE deAS A=
R R — . . — .
1o Digital forensic analysis of intelligent and smart I0T devices
| gex JOURNAL OF SUPERCOMPUTING
K 3.3
ru
_ = 79, 973-997
_] 9
o 2023. 01
10.1007/s11227-022-04639-5

£ W8 AdE AR Fa AuFel=s @A TAS Abste] doleT FA o|=AxH
EZeha dlojelE Aol UAY ZAA S, dolel AXel we 48P

ol =

> o <X
4>

Wo] tE7] wiZel dojlE AXA dIAAHE 7

Connection®} Internal Storage of Paired Devicese} &2]2 xz#24] ®H<l PCB Service Port, PCB
Debugging Port, Chip-off 2 vwo] txXd =Z&2 8. At =2 PHES HE 7Msds
gelstz] fal A, oAE, 7N dlolgE ARl A& AHgA BR, B3 55, &5 7|E, $1X
Y AHEA o HIHEES ==

A B AT Vit dodE I7lE e E gAY 2K E £ ATE, tYke b
olf g5 WHE AR&Ste] HF RofdlA ZEETF 5. B =2 JCR 20227]F Impact Factor
3.35. = Computer science, Theory & Methods #oFollA] &9 33%°l &35t SCUE) AEE A 4
Al A A8l & 71718 F5618S W FaAsREN 288 7 s

21

ARRS

_— Digital Forensics for E-IoT Devices in Smart Cities
Electronics
- 2.9
12(15), 3233
2023. 07
10.3390/electronics12153233

HERS

F8 U8 : 2UE AE AutE oA Y dAgiatel dY AMEATL o|lv A BelE s ARS
st= DCU, 2vlE vlE, ~ntE FHI 5 A8 oTd ok gAE x2S 3. E-loTolA &
g  Ade FHFHS FE E-oT 7171 gAE 23S 9 HAEHEES 7531 24
E-IoT &43 #FAE H2ZE HEE 75517] 9 = Ay AlzHo] H&EHE 71715 A
E-IoT 7]7]o x#2]& 4333}7] 23] 1) Network packet data analysis 2) Hardware interface
analysis 3) Mobile device paired with E-IoT %S A&, o] W& DCU, smart meter, smart
plug, smart heat controller, smart microwave<®} smart monitoring systemell #-&. E-loTol| TX|&
ZAA S Faste] AREAF HlolE B A|2H HlolHE 5. 39 HelHE B4t ARSA 9
A2El ol HES EF 53] AREA AR 9 HIERHE e oA AME EII OEHEE Ho
E-IoT 7171¢] HeFd 9 AABE F= 7FsdS &<l

A B ATE 2FE AEHS 2ntE FolA AREEHE A o
TR AR, G Aol T8 A AJxFH A JIAR ==




22

Ao &89 £ S B =E2 JCR 2022 7]% Impact Factor 2.95 7}x&= SCIE) Aol A=
Ao Y o]9fo] fpefet oA AzH] E8E F UF
A7g8) ybrid
3} . Satellite-Terrestrial Relay Networks
B IEEE Internet of Things Journal
i 10.6
10(6), 5293-5303
O E A J
e 2023. 11
10.1109/J10T.2022.3222414

F8 Y& VIS A UEYIY AWA AE FEI] A% stolBgE AA8-AG €
HEHYIE Aekslx, M@ e A2 (Channel State Information, CSDe] &2 4 o] —Z‘—XH;}—E
ol 4] Alamouti spce-time block coding¥} receive antenna selection 7] 7|¥F &31 A2t
T B =52 BT Ad AH AR ARIZE dagEs U ESL A x*%o}oﬂ A E
7WA13FaL, nonorthogonal multiple access 71'He &35t ~HEH 84 EA 2L A
B =2 7€ A OAE B9 A7ES dEA AA 48 Aldelee H&skr] S8l
shadowed-Rician fading ¥4-2#°] A'd3} nakagami-m fading Z#|o]-FA Ad 714 imperfect
SIC(Successive Interference Cancellation)2 1183+ 74 2] outage probability 452 U5
548 B dAFE AAHEA RofdA 24T 233 W] 918k stolBYE 914-A
gl MEQIE A& AdTE FHAQR Aks FEI} AFER FeH, A &
A AL 0T 719 3145 multimedia A¥] 2 &5 Z2FIHS 8735t g EofolA 857 &
E =82 JCR 2022 7]= Impact Factor 10.6.°.=2 Computer Science, Information Systems #oF
ol A 9] 98.21%0 <38h= SCIE) AEE &4 AFE 53 &5 e oA &
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SRESS

Rate-Splitting Multiple Access for Downlink MIMO: A

<27 Generalized Power Iteration Approach
fg=y [EEE Transactions on Wireless Communications
e 10.4
22(3), 1588-1603
O E A ’
e 2023. 03
10.1109/TWC.2022.3205480

i)

F8 Y& : Multi-user mutiple-input multiple-outputMU-MIMO) Alut&] 0|4 TAYsH= HE S Al
ogtal =& Fug &84 9 B4 Ad AEl A E(Channel State Information, CSDell 73?13k
Rate-splitting multiple access(RSMA)E  A|<Fskal, generalized power iteration for rate-splitting
(GPI-RS) ¢ue|Z< Ashe =29, B =2 498 A4 ¥ 9% g0 TRA]
$3l non-smooth minimum function€ tractable frome. 2 H3+5}3, LogSumExpS &-&3 tight &
AF WeES AAIEE ®=3E, smooth function FAFZRE FEH 2HL 53 HZF o S dSo0=2H
RSMAE #1% A8 Foa 884 &< AUEd & e & =52 JASE F8sh= CVX
Zakel] o]Z3}x] 91 closed formo. &2 AAtste] A&zl sl=go] Ao e 28329
78 0 B dTe AAdEA EokllA xS A fet] ESAT Ad dH BR
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Max-Min Fairness Precoder Design for Rate-Splitting Multiple
S Access: Impact of Imperfect Channel Knowledge

[EEE Transactions on Vehicular Technology
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CSD& &3 AuzleolA Rate-splitting multiple access(RSMA)718F AL-gx1e] FHA EAZ 1
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=R FA7A fFEF+= imperfect CSIE 133k addictive error xide] GMI(Generalized
mutual information)& #-&3ty, G4 F = AFES 5T B =52 A4 IS B
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Y H2TEY AANAEE B A% ZHPAE Adete =Y. B =&& Edge TPU
oA AANEES Adlete et 84S AAH SR A48k, ol ZHtoZ A 7
e 93 weks =&3%F Mixed-Integer Programming(MIP) 7]4ke] 23} dug]& 9 Al~E

o 2AZNE B3 Aa¥ Hass EEHNOR REujsly 2AEY 4% U B
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Spectrum Sensing in Radar Band
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o] Aol T3 2~HEY AAS g 9o, élj/‘rol“ Q=S 7Nk A& AE-3tA
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2-gst Quantum Multi-Agent Actor—Critic Neural Networks for
3} Internet-Connected Multi-Robot Coordination in Smart Factory
Management

IEEE Internet of Things Journal

TR g g 10.573

e 10(11), 9942 - 9952

2023. 01

Ao 10.1109/JI0T.2023.3234911

F8 Yg B dAF= A HAFHQuamtumF thF olo]HE 7eFsts(Multi agent deep
reinforcement learning, ©]3} MARL)S A3 4 o5 olo]dE Zslsts 7]*H(Quantum multi
agent deep reinforcement learning, ©]3} QMARL)S 7|Wto.2 QYo z A4 v X A
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A7-gst Multi-Agent Reinforcement Learning for Cooperative Air
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Mobility
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learning, MADRL)S 714}, T}F¢] UAMS] @8-S B3 54 Avl~ #Ag ¢

St duElEe Y HF g 2 B4+ 23Y(Centeralized training and distributed execution, ©]
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TZE T3l kg o)a mE shyo] yhsslal e R A FRste] HA Aulav) §&Ho =
TE3 Yes W3 B35, B AT AFdE 202595 E4HE AW 24 FF 5 A
2o HE Al ERF0 UES S #E AA £% FHo F4E AR . fte, & =&
o)

£ JCR 2022 7]% 8.2042 ENGINEERING, ELECTRICAL & ELECTRONIC XEololAl 49| 9.8%,
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3} Discussions, and Applications
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Cooperative Multi-Agent Deep Reinforcement [EEE Transactions on

Learning for Reliable Surveillance via Autonomous | Industrial Informatics 7.8 |11.648

Multi-UAV Control (2022.10)

89F: HEA&dF7|(UAV)E o] &3k CCTV 7]H 9] A= ~uf

A, CCTV 7ivzts gA% a3 717 =4
| AH 22 23 AHEE TR UAVE PR Al 7hA] Al 2HS )3
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Quantum Multi-Agent Actor-Critic Neural Networks for [EEE Internet of
Internet-Connected Multi-Robot Coordination in Smart Things Journal, 3.06 [10.573
Factory Management (2023.0D

P AT 89 4xREdH YA TF olo|HE A F7Fshshr(Multi-agent deep reinforcement

learing, ©]3} MADRL)7|¥Fo. 2 & o]F Alz®Ho] dg F&=3 S g}, 7|&
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- IEEE Seoul Section, Student Paper Contest
- Bronze Paper Award ‘Optimal UAV movements for Indoor
Users in Disaster Environment’ 2022.12.

2 |23
297 - IEEE Seoul Section, Student Paper Contest
5 = - Best Paper Award ‘Adaptive Beam Design for 5G over NIN’ 909212
- IEEE Seoul Section, Student Paper Contest T
Best Workshop Paper Award ‘Performance Evaluation of]
4 GNSS Positioning with Geometric Dilution of Precision’ 2022.10.

- ICTC 2022

> IAE/StedlE 2H3AA B V=aA

g+ 20233 392 IEEE Wireless Communications and Networking Conference®| A
‘INTERNET-OF-SPACE-THINGS: ADVANCED GLOBAL CONNECTIVITY FOR 6G* & ZAdAFAI=
Tutorial & F 33t H =
IEEE Wireless Communications and Networking Conference: 4Fsted Bul olygl AR AA =
S0l 2o 7l&S wFete WAE, [EEEA Fd3st= 2AE4] ok A Al et
g St AN TA A AAR 10712 FA ol th3 Tutoriale] WP = Ao, 11719
FA A Jars T3l AANEA #d AFAEY AFIT ol Fo1F
i@ Ab= [EEE ComSoc UK$F @#ste] Aubal S SolA FAd UEL A HHAH vBl=Eg}
#Hdd 7Es sty AES A5t Fo FAEY AF 9L A

> AT/t AU H HB T

B AS Fougs AAtEA #E A4S E]/gEn sl A F 2579 HdI/H & AFE
BnE3

7} Technical Program Committee MemberZ &-&3F IEEE MASS(Mobile Ad-Hoc and
Smart Systems)= BK214}¢] Computer Science #oF 94 ZA|st&ti3] QA IF 14 sfgst=
S5 318]9)

W =2 HE ARE S 30% ool Sehi vl $5% =RSo] WD 1000Fe] AT
ZE0] ZAste] AIML 7]HF FAVESR D Z2EF A 2 AU, 56 5 A /=Y

24~ ACM/SIGAPP Symposium On Applied Computingol 4] Z}2t TPC Member2 &35}
foH, s|gd &3)= BK21AMY Computer Science H-oF -4 ZA|gt&thd] QAA [F 1o aiw
= 02 3}3]9)

=

a9 g 2379 AT WEE ofde) BB F=

a7 | @4
s A=A
2 | e SR Bk CERS
Byl 2022 ICTC(International Conference on ICT Convergence) OC Vice-Chairs,
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Honorable TPC Chair

2022 [EEE PIMRC(International Symposium on Personal, Indoor and Mobile

Workshop TPC

Radio Communications) Co-Chair
2023 [EEE ICC(International Conference on Communications)
- . TPC Member
Communication Theory Symposium
x4 : ;
= 2022 ICTC(International Conference on ICT Convergence) Workshop Chair
2023 IEEE WCNC(Wireless Communications and Networking TPC member,
Conference) General Co-chair
2023 EuCNC(European Conference on Networks and Comnunications) & 6G
' TPC Member
Surmmit
2022 ICE3IS(International Conference on Electronic and Electrical
. . . TPC Member
Engineering and Intelligent System)
2022 ICTC(nternational Conference on ICT Convergence) TPC Member
2022 IEEE APPEEC(PES Asia-Pacific Power and Energy| . .
. . Session Chair
Engineering Conference)
2023 International Conference on AIRoSIP(Artificial Intelligence,
. . . TPC Member
Robotics, Signal and Image Processing)
=A%/ 2023 ICUFN(nternational Conference on Ubiquitous and Future
I TPC Member
=34 Networks)
2023 ICOIN(International Conference on Information Networking) TPC Member
2023 ICAIC(International Conference on Artificial Intelligence in|
. o TPC Member
Information and Communication)
[CS ¢<=Ast&ds] 91” IF 11 The 19th IEEE International
, TPC Member
Conference on MASS(Mobile Ad-Hoc and Smart Systems)
. Special Session
2023 ICTC(International Conference on ICT Convergence) )
Committee
2022 APIC-IST (Asia Pacific International Conference on| .
) i Program Committee
Information Science and Technology)
2022  WISA  (World Conference on Information Security| Organizing
Applications) Committee
. International Program|
2022 ICONI (International Conference on Internet) .
Committee
2023 DFRWS(Digital Forensics Research Workshop) USA Publicity Chair
2022 International Conference on DigiCon(Digital Contents : AICoM o ,
SW.AI/ Publication Chair
. Technology)
HQt 2022 IEEE International Conference on Comnetsat(Communication, Technical Program
Networks and Satellite) Committee
2022 International Conference on NSS(Network and System| Technical Program
Security) Committee
2022 1EEE Globecom CISS (2022 IEEE Global Communication§ Technical Program
Conference: Communication & Information Systems Security) Committee

[CS $5=Ast&Et3] 91 IF 11 2023 ACM/SIGAPP Symposium On
Applied Computing

Program Committee

2023 APSEC(Asia-Pacific Software Engineering Conference)

Session Chair
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> A=A ALY BF
- AT FHFAuae AAEA #E FAstEAd F 1749 APAY EF AHS BT
- 47} Associate EditorZ %53k IEEE Open Journal of the Communications Society A
Y([F: 7.9 [EEEd| A 33t 2L A EoF 37 AdE BRFA §8S 7Ivtew 4
B4 Ad 2 UEYZ, HESZ AA, AEA Z B Ves FARE A o] B wsTo

AT Wokst VI Bo] YL

- 109 AA 1679 AAZE HE&S ot E Fx
aF | a4 A4
2 I
T ag | s A #5710 ISSN e
Editorial
1 Sensors 2020.01. ~ A | 1424-8220 oria
Board
Associate
2018.01. ~ &A 1975-0102 .
9 and Technology l Editor
Journal of Electromagnetic } Associate
. 2021.01. ~ &= 2671-7263 .
237 Engineering and Science ! Editor
=97 - -
5 X IEEE Op.en 'Journal Qf the 2019.09. ~ ) 9644-195X Asso.c1ate
Communications Society Editor
Frontiers in C icati d Guest
A rontiers in Communications an 2022.03. ~ @A | 2673-530X ges
Networks Editor
Associat
5 IET Signal Processing 2022.03. ~ @A | 1751-9675 | oo €
Editor
Lead
6 Sensors 2021.07. ~ A=A | 1424-8220 Guest
Editor
Leading
7 Sensors 2022.05. ~ 2023.05.] 1424-8220 Guest
Editor
Leading
8 | &A% Electronics 2022.02. ~ 2023.05.] 2079-9292 Guest
el Editor
Leading
9 Computers Materials & Continua 2022.05. ~ &) 1546-2226 Guest
Editor
Associat
10 Telecommunication Systems 2022.01. ~ &) 1018-4864 SSO,Cla €
Editor
Associat
1 Frontiers in Computer Science 2020.01. ~ ®A| | 2624-9898 ;S;iie
. E 1 —in-
19 KSII Trgnsacﬂons on Internet and 2017.01. ~ A | 1976-7277 dltor n
Information Systems Chief
i Guest
13 KSII TrgnsacUons on Internet and 2021.09. ~ A 1976-7277 ges
Information Systems Editor
SW.AI/ International Journal of Parallel i, Editorial
9| ~ ‘6:] _
14 Hol Emergent and Distributed Systems 2012.04. - &A 1744-5779 Board
; ; Editor-in-
15 Journal of Information Processing 2012.01. ~ A 1976-913X Of mn
Systems Chief
Guest
16 Electronics 2022.01. ~ @A | 2079-9292 | oo
Editor
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o A4 Ae &F 43
> A =X Ae BF

w4 &34} Chapman and Hall/CRC2] =4 “SDN-Supported Edge-Cloud

Interplay for Next Generation Internet of Things - Ch. 7: Performance Evaluation Methods for
SDN Controllers: A Comparative Analysis” = 2022l <3958

(ISBN:978-1-032-39865-5) “

- SDN HEE#9 Ad%s H7l @+

g ABRAEEs AYH, 53] A%,

o
I U

A7 A EAS YA
4 Rore 94 &z AT

Q@ A FTAT AF
D <E 3-6> HZ 19 A4 F5d+ 23

L= b |
FEAT A%
AEAF At =+ DOl 13/ISBN & ##
aw | T FEAT 4
9 i |57 S GO AEY link F2
e | BEATA
Foqus
USA/ Cooperative Multi-Agent Deep
) ) Reinforcement Learning for 10.1109/TI1.2022.3143
1 University of i . .
. Reliable Surveillance via 175
Central Florida )
Autonomous Multi-UAV Control
UK./ Online Trajectory Replan for
. . . L 10.1109/TAES.2022.31
2 Cranfield Gliding Vehicle Considering 97103
University Terminal Velocity Constraint
USA/ Rate-Splitting Multiple Access for .
. . ) https://doi.org/10.1109
3 Princeton Downlink MIMO: A Generalized
. . . /twc.2022.3205480
University Power Iteration Approach
USA/ Outage Analysis of
_ Alamouti-NOMA Scheme for Hybrid |https://doi.org/10.1109
4 Villanova . . .
) ) Satellite-Terrestrial Relay [jiot.2022.3222414
University
Networks
USA/ Towards 6G hyper-connectivity: )
. . https://doi.org/10.2391
5 Princeton Vision, challenges, and key )
. . . . 9/jcn.2023.000006
University enabling technologies
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USA/

Truthful and Performance-Optimal
Computation Outsourcing for Aerial

10.1016/j.comnet.2023

6 University of . )
, Surveillance Platforms via .109651
Central Florida ) )
Learning-based Auction
USA/ Two-Stage Self-Adaptive Task
. . . . i 10.1109/JI0T.2023.328
7 University of Outsourcing Decision Making for 2908
California Edge-Assisted Multi-UAV Networks
Japan/ Quantum Multiagent Actor-Critic
) . |10.1109/JI0T.2023.328
8 Tohoku Networks for Cooperative Mobile 2908
University Access in Multi-UAV Systems
France/ LUVI: Lightweight UWB-VIO based _
) o 10.1016/j.adhoc.2023.1
9 Telecom Relative Positioning for AR-IoT 03132
ParisTech Applications
USA/ . . . .
Uni " ; Mixed Reality-Enabled Multilateral |https://doi.org/10.1109
niversity o
10 Ne ad}; Collaboration Application Platform |/ICCE56470.2023.1004
V 9 .
with Al and IoT Convergence 3498
LasVegas
India/
Pandit Deendayal| ESCALB: An effective slave
controller allocation-based load
. Energy Clancing scheme T https://doi.org/10.1016
alancing scheme for
University , e Jj.jksuci.2023.101566
SaudiArabia/ multi-domain SDN-enabled-IoT
Qassim networks
University
Performance Evaluation Methods
Pakistan/ for SDN Controllers: A
University of Comparative Analysis, Book
12 ) , . ISBN 9781032101491
Engineering and Chapter in SDN-Supported
Technology Edge-Cloud Interplay for Next
Generation Internet of Things
India/
Vellore
IT“S“;HT of | A QoS-Aware Software Defined |https://doi.org/10.1109
13 CCINOO8Y | NMobility Architecture for Named | /GCWkshps56602.202
India/ Data Networking 2.10008563
Pandit Deendayal
Energy
University
SaudiArabia/ E2E Service Class Mapping in ,
. https://doi.org/10.1109
14 Majmaah Heterogeneous IOUT: SDN-Based
) ) . /IOTM.001.2200086
University Architecture
Canada/ A-Mash: Providing Single-A
. . VIENS SIETETAPD s /idoi.org/10.1145
15 Simon Fraser | lllusion for Multi-App Use through

University

User-centric Ul Mashup

13495243.3560522
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New Zealand/

MAGNETO and Deeplnsight:
Extended Image Translation with

. . , https://doi.org/10.3390
16 Massey Semantic Relationships for )
o e . [electronics12163463
University Classifying Attack Data with
Machine Learning Models
A Comprehensive Survey of )
New Zealand/ . ] https://doi.org/10.1109
Generative Adversarial
17 Massey , /ACCESS.2023.329670
o Networks(GANs) In Cybersecurity
University . ) 7
Intrusion Detection
Network Intrusion Detection in
New Zealand/ . .
18 Masse Internet of Blended Environment |https://doi.org/10.3260
) y Using Ensemble of Heterogeneous | 4/csse.2023.037615
University
Autoencoders(E-HAE)
IGRF-RFE: a hybrid feature
New Zealand/ ) ‘
19 Masse selection method for MLP-based |https://doi.org/10.1186
: y network intrusion detection on |/s40537-023-00694-8
University
UNSW-NBI15 dataset
Improving
New Zealand/ | Multilayer-Perceptron(MLP)-based |https://ieeexplore.ieee
20 Massey Network Anomaly Detection with |.org/document/101526
University Birch Clustering on CICIDS-2017 40
Dataset
USA/ Virginia Automatic whitelist generation |https://doi.org/10.1016
21 Commonwealth system for ethernet based [j.compind.2022.10373
University in-vehicle network 5
o Digital Forensic Case Studies for
USA/ Virginia } . .
In-Vehicle Infotainment Systems |https://doi.org/10.3390
22 Commonwealth . .
. ) Using Android Auto and Apple [s22197196
University
CarPlay
Taiwan/
Chaoyang
University of
Technology Image Authentication and
93 Taiwan/ National| Restoration Using Block-Wise  |https://doi.org/10.3390
Chung Hsing |Variational Automatic Encoding and| /electronics12163402
University Generative Adversarial Networks

Taiwan/ National
Chung Hsing
University

> A ZTAT AY B A3

19 rfr ol rfz

127052) Sj9)4etSs) 2309 A TEAT
LFATHE FEAT FL 53

3 1779 SCEF =%, 1749 4] s&A9} 479 =4

/284 77, SWAIERF 81& AlF st
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® 9% Ut & A7/ BHe] ATA TF AF 2 AY

> o= st 2 A77IRHe AFA AR A

- FAHA WEe e Be

el IEEE Internet of Things Journal(F 10.6 QDeoll =% AAgH

o AAAUIFAS 2FHEAE, 2A /2L, SWAIESE FAet ddE AFAH7] ks 935}

of F 1170= 18<19] &9 A7A uFE AY
b 2= Uig 2 A7r|8RY A7 AR

o B wSdAFH FAuwsgHel HT 1Wz F 1271 20919 9 AFAte] nRE FI AF
wF{F Ao Fdhe BERE FHFoIA oW, A4 £ AT wF{ IAPE T dF ATFelA
AIE EEdoed 5o uF FUE HT 7Nt ot

o B WHWE o= tig g A7 HHe AFH I =Ag=A 184, ZATg=d3 4
AL Al 149 EAE 9%

. a4E= w=+ University of Central Florida®] David Mohaisen w <=9} &4te w {2 7|4k
o2 T Wy do|HE AT A3EgEFES 53 ts T AFA Jde Ao diE FF A
T& 53] AUTOMATION & CONTROL SYSTEMS <*oko] H-e4 AdE F 3y IEEE
Transactions on Industrial Informatics(IF 12.3, QDoll =& Al

. ng= L Eo| Tohoku Universitye] Tiago Koketsu Rodrigues w42} /& &3 oz ¥
Jd FFINE 83 A& & BHES TFE A OF doHE g Fel tE FF AT
£ 3% o]& E3] COMPUTER SCIENCE, INFORMATION SYSTEMS &ofol H$4+ AHQE F 3}

Q| Fdms | @R AR | 9F AR 7189 (F7h 2F U
qY FE oIHE A=
2020.03 University of Central dResE w9 0w %9_]7]9]
L ~2022.12 Florida (USA) A s At de ¥
ATE 53 SCE Ad 178 FF
AA
A Passivity-Based Method for
9 2020.03 Cranfield University (UK) Accelerated Convex Optimisation
~2022.12 #d FF 97 FIdS 5% SCE
Ad 14 FF AA
3 2020.03 Princeton University F.;Sz[; ;&j—] ;{ji%%}—% %;;:J_/i;]%
202308 (USh) 53 SCE A4 27 3% AA
Hybrid Satellite and Terrestrial
4 2020.03 Villanova University (USA) Network #d A5 w42 @@
~2023.08 TE A7 TS T3 SCE A4
11 &5 AA
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A FRA7] w7 el A

. 2023.01 University of Central |[th7dAE 2Esle Held 22l
~2023.04 Florida (USA) g3 ¥ A+E 5 SCE Ad
11 &5 AA
oF olo|HE F3lstEsS &83
6 2023.01 University of California |17t 2AEd L] Zd disgh
~2023.08 (UsA) TE ATE 53 SCE A4 14
5 AA
g% 7 F§F71E &8st A&
=3 FAE FEHee A v
7 ~2200223;)OI8 Tohoku University (Japan) |olo] I E ¢ glFol sl 35
ATE 53 SCE A4 14 3%
Al A
27 Au =g AFstr] A
g 2021.03 University of Nevada, Las|E# & 7% AA& A% F5
~2022.12 Vegas (USA) ATE B 74 geds 14
5 AA
Pandit Deendayal Energy |€#lclE HEEH T 7|HF 2=
9 2022.01 University (India) WA Aol g FF AT
~2022.12 Qassim University +3S 53 SCE Ad 14 &%
(Saudi Arabia) A A
o .. |SDN "AEEZ9 A% H7ld dg
o mm e e o v s
54 ¥F %
v;i%;i}:glsytlﬁ;; SDNoll A NDN (Named-Data
" 2022.01 | Networking) A4l QoS Aol tist
~2022.12 Pandit Deendayal Energy |&% A7& &3 =A <3
University (India) 14 F5 AA
b HIES 9] SR] 59
College of Computer and Internet of Underwater Things(IoUT)
12 2022.01 . ‘ S0 A Aol N7E AH2=EY
Information Sciences i}
~2022.12 (Pakistan QoS Hg-g e SDN 74k T2
ATE % IA geA 14 FF
AA
ol7|F EHAE 19 HY AIx
3 °© = o =
. 2022.01 Simon Fraser University iizoﬁ ?;i:;;;jijj%
~2022.12 (Canada)

FYaH e, o)E FATGEHI
14 & AA
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15

16

17

18

2021.09
~2023.09

Massey University
(New Zealand)

Y ELQ I thit FA}
33t SCIE A4

E-HAE(Ensemble of Heterogeneous
Autoencoders)E o] &% QUEIY
YEH D Adel g 35 75
53] SCE A4 14 35 AA

UNSW-NB15 dlo]g A Ee] ot
MLP 7|9t Y E T A &X o

s ¥ A7E F3 SCE Ad
14 &5 AA

CICIDS-2017 ©llo] &l A Eof A

Y 2=HP S AH&-ste] MLP 7]RE
HEAZ o) &A tgt 5&
dTE T3 FA el 1d
=5 AA

19

20

2022.03
~2022.11

Virginia Commonwealth
University (USA)

g JAZHJAUE A 2~H o 4]
Android Auto$} Apple CarPlay
ARgoll thek HA"E Zd A g
TE5 A7E 5% SCE A4 24

2022.09
~2023.08

Chaoyang University of
Technology (Taiwan)

National Chung Hsing
University (Taiwan)

National Chung Hsing
University (Taiwan)

Block-Wise VAES} GANE o] &3t
B QF E B g T
A7 3 53 SCE A4 14 F
Al A
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