1 (1st Korea Artificial Intelligence Conference)

AFEREE &30 AR dEE A5
Lﬂ %i setE HH3E A% 7Asks B
1492, e it
A7, 2 o) ael st

IT o)k e s

1
AE

Vel 2 S

R

m& Xlﬂ

2mbE T § 38t

1=}
T,

jinhong@etri.re.kr, lswb359@dhu.ac.kr, ktl@etri.re.kr, dongkyun@knu.ac.kr

A Machine Learning Model for Prediction of Packet Error Rate and Network
Parameter Optimization in Internet of Underwater Things

Jinhong Kim!, Sungwon Lee?, Kil-Taek Lim! and Dongkyun Kim®
'Electronics and Telecommunications Research Institute, 2 Deagu Hanny Univ.,
*Kyungpook Nat. Univ.

Q

=5e 55 AHE9EHYl(nternet of Underwater Things)374 S 753 Qo] 58742 EAo=w 23 v A%
S 587 9l FRge] wste] o UESA ZREZ Eﬂoﬂ FEFE vA= FHrEHE HA g
Adts ZEAZ RAS AART Ajbels ZRAA RddME ASE 7l dEEa HelHE wYer dAF
gE dSste FeRAS VASES S8 e, A4 6]—}\4—4212 S8k JJrX*** o wAse eAkE
A AR olstE FAY & JEF JAAES A i FeEdE T8 A5H oHEs VINter 49
ELQ A deivEE AAsta ZR2EF HE3toza sl A “ﬂ" = ¥ /\]7&’%.

A= stA gk, olgjgk F=714Ql hello WIAIAE &4 ETX

T S WA UEYAS] olege] FASHA WEe=

A T A HEHYAE odxE 54, A= A FAAM = @A CdHEs SA BT ogle dHol
gt By de 5 9o $&ol FPHa glen Atk 53], tigFe] Fid S UEYISE I,
ole wel AlM == ollet FF =8, FTEE Eﬂo—.jﬂ—%ol FE5 7% UEYINAE hello HAIA L]
ek, 1Y 5 FeEedd AT QA AA T ot As F717F 2 Az FFez d4gdd. od ®Ha
A SOl AREHIL 3= A= QE Yl(nternet %7519] Wste]  wel ETX 7F fevletAl wskstr)
of Underwater Things, 01'6‘} FZ o) IFES M= B9 olde AlZte] AR FHU
THeL ok I AT 5 gdd HA Ve olglgt  wAlE  aAstyl fa, S AlA
FT loT &40 H&ste] Mz &89 AHAAY s=  HESIdAME IS vl 259 A7I(SNR, Signal-
s Adse e ﬂ?ﬂ g oy olegt Noise Ratio)E AF&3tth, v, AA4 257t A9
ATEe FE gy 74]3% tlel® a‘ﬂ 74] ] WAskA] @ Ay digds 2e, s d9s
LIREES Z”C‘E X]?%QJ— A= FAlel v *}JQOFF TE B2 SNRTOR P o2 Es Oﬂzﬂ

=3, g3k ]E1 A AselA= -’F—? 5"]«] T /e =7 ZHV}X]«] ole] HFAIfe] wel
w2 AE ’\]ﬂ/‘é% a7 fe FH k=539 A ga dyeEe 4, dEE 27§ E‘r%ﬁi
92 FAe ZAsw, 249 92 FAd md  assel Bgdes pelavit Adel oA st
ZREZO s WEA7|= 7IRe] Wel AHEH1 wok ol H3 F4 wEf ZREF] T3 Ee
dot. e B, WEHd  #ew" ZEREES HEA= IetiEE w7l Z2EE] v
DFR(Directed Flooding based Routing) ZZEF A& AP E WA, 2 Ao B2 o8] Al slab e sf
7 b sl Fit o dEs S48k, FEFS e AvE A dE 5o, FA FH0]
=44 olelgd w}a} E}% Bdre xAE =dske= S5 W AS AeES FANE = ‘3]‘”]‘3 EEl
WS AREStaL S . O]Eiﬂ ZREZEAME FH AT ZrEZol H8HHds, DFR Z2E22 544
A L E 01131 SAse A ew o &rte AHEste] FeY d9s AAse] Edad
ETX(Expected Transmission Count)& AH&3tal Uth. VEYT 2axgE 2R 9o uebs] o5 9F
A AHgE I e ETX & 2t ==50°] 57142l hello S &2 AT WEYa IgdE T O5IA
HAAE agkstar, o] WAAES A gES T Q22 3N uHse] AE ATEL J=slu
ETX & Al1bgich #HA o g E 24T = d= Y FH4S e

We A vl olele 4= g Al

160



1 (1st Korea Atrtificial Intelligence Conference)

ey A2 QA% 7% @ uwi g
Aol B AAEE nestel AHe Aoibs XS
gxg 3}5 AH ;% =2 7H HLE] Il o1 1;]_ *Hﬁ:
EEdAE s 2458 &85ty E%‘%/ﬂ AdtE<
Feehe gaE JASE wy

o &

2 =EddlA Agtele VAIEE ZERA|AE thee
AA7bs AAe} A B7bs JAAE VATE B
A AARE AgE B =R AlgsE Aol 7ME

ZPQ} X1]°1§7}L A= oS3 2

Aol7bs QA &9 o] FHEk,
AL Azel =77], A&k H4(nterval), 39
Ao HEY A deb g

- AlEsts A FA, 9EE, 2FYY, g

Ase MEHA sty

rhu

A~
rro &

Aol E7Hs QA= AlA wmEe] Fad A FuE
= 4T+ dee HEEH BY, g9

6LoWPAN (IPv6 over Low-Power Wireless Personal
Area Network)ollAl  Al&-E&=  AH]~ AlF(Service
Layer)o] 7/lds =93t 24 A WEH=
gt el & FR3tEs AA S

D e 5% “% VEYZ ey AA

(e}
ol AFAM Z4" w7 AF AITEI I
Aol BrMs Ak} 2
dHFe= st g dF Z2AxE
APt o]F dFH &S A&
Y&l B TREZ TS AAT F T
4o gwd] JEYZ IodEES HARsE
#}4& Azl

Hoi7ks ARt

ojF 73| HEozig s
H3438 ZENA

EET R FELEY
ua Tatoje 4

39 1 AgE 57 Z2A2 Y

2) olel& dF ZzAs 9 G mads mdel
Be  FAAN AAAE AUE A%
ZeAzs ARwe] ol Fasth B
ERAAE ARG Agate] 1Y 2 o YL
AR AF dldE A= 2
A,

TR2AH 20 TS

S ol olE 2RYEHEN/71AES)

GIOJE FAf2| 3 24k 22 EFE

ERCER
I [ .
Axg I Ve
HAHs2] | =l

GlolE]

ofy

Z2EF LU E X5

|5 xojolxt M mHE £
zEEd E—.

EEEREE

a9 2 AFAEHE A5 9 FdE HHg 2d

9 mAdAE 7 wEs d3a o A9
WA AL AFIINN AFR 2o delHE
Fgstol gAY doly RHEL PP o]F
AFE SRS AS A Y oG Hand

161

24 A7k
Hl o] Belg
5 AAdA &Y Zds

o dAskE A AR ol
= a7t AR olstrt
=7t A7bs

24 delge] d=
o7 HAZES s}
98} Z2A2 9 1,2 oA
ZeAxs Fdl JATsd REs
A8 Ay 4 =
oAEE AE s =
rEE Ad5dE e 7w
HES=Z  dsedEs A
X

%0,
ﬁm

[N}
= 2
2 o
L ol
=
"
o N
RNV
Y _19L'
s}
23

o g
o

24 ol o o,

AAe] #&

/\—]S’—E

oE=

o o
EhIEE
I yo 1F
ox,
of
ol

sk
)
p
o
o=

(€ ne 4yt fo . fo, O -y

3)

fru
fm
fity
55
ic)
=
v
B
Yy

At

Fq@ch o AN 7w 545
g3 7z seEe] wE dE ATE LS
et BHFgrE ARAY o) F Mg ofgol
2 o v g ARG we HAe
HEND dele g xgste] 24 LTREzo
g3t}

l

T, 2, 10 of
ol

4
-

m 28

L

= T AA UES A A
oel& vt dello] EAls e &e aste] AAs =
HESA sepiEt 4o & owE Add -
de TMASE ZRAL 2dS AASY AAE
o= 7l AFEel dFE A= LAaES Al
b dAkel AljE7bs AR Eska, s ]lAkEel
uek ZIASEE 2 A g REs AP o)F
AR i R e 2 2 o R AR

2adel8E Agstel st HAAS md g4

¢

gAQletn, A4 A3 ol@gel we 7 A
A4e wetlHE 44T F b E2RS Bskol

AgETE, o] Ao ol go] AA UAAG oY

A% wEL Al A ARE FARoRA d3
delfat A% dess exdE 94 £E oz
FAT 5 JES Bk,

ACKNOWLEDGMENT
B AP #RAREAAT Fasdde dfow
S5 [202D1120, AW AGAY A ICT
FE/EEs A

|
[1] En-Cheng Liou, Chien-Chi Kao, Ching-Hao Chang, Yi-
Shan Lin and Chun-Ju Huang. " Internet of underwater
things: Challenges and routing protocols," in 2018 [EEE

International Conference on Applied System Invention
(ICASI), April 2018, pp. 129-132.

[2] Mohamed Ammar, Khalil Ibrahimi, Mohammed Jouhari
and Jalel Ben-Othman." MAC Protocol-Based Depth
Adjustment and Splitting Mechanism for UnderWater
Sensor Network (UWSN)," in 2018 IEEE Global
Communications Contference (GLOBECOM), Dec. 2018,
pp. 1-6.

[3] Daeyoup Hwang and Dongkyun Kim." "DFR: Directional
flooding-based routing protocol for underwater sensor
networks," i 2008 IEEE OCEANS, Sept. 2008, pp. 1-7.





