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Deep learning—based traffic control system for an emergency
vehicle

Jae Won Jang*, SoYeon Lee+** Hee Woong Yang* Jun Ho Lim* and
Dae—Young Kim#**
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Deep learning—based search model for missing children

—Chan Lee, In—Kwon Jung, Sung—Won Kim, In—Je Chol and
Min—seok Kim, Gye—Yeong Kim**

Q o
Heid Jlu A Q1 RS F8dte] A% okB] QYR thak vEtlelElst CCTV G4l #5H
QB WEkolHE tlEslel 54 FuPS Zohbhs R ARk

Abstract
We propose a program to reduce search candidates by extracting the metadata of search candidates
from CCTV images using object recognition, one of the deep learning technologies, and comparing
and analyzing them with the metadata of missing children. At this time, as metadata for comparison,
characteristics such as clothes type, clothes color, and accessory classification were defined. The
similarity was given by comparing the metadata of the search candidates in the CCTV video and
the metadata of the missing child. Finally, after calculating the similarity of all search candidates,
the images of the search candidates are provided to the user in the order of the highest similarity.

Key words
Search for Missing Child, Object Detection, Metadata, Deep Learning, CCTV
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H 1. 127} A9] Relative Load %} [Mean; (Max)].

Cell Area Relative Loads (%)
(n=156) prvalue Normal Stroke
Cell10L* 0.02279 | 2.00(3.40) | 1.30(2.57)
Cell14L* 0.03511 | 2.06(5.51) | 1.59(3.46)
Cell15L** 0.007571 | 2.09(3.75) | 1.43(2.77)
Cell16L* 0.04733 | 2.21(3.72) | 1.63(3.26)
Cell20L* 0.02097 | 1.54(2.87) | 1.32(3.16)
Cell42L* 0.02858 | 1.81(3.92) | 1.94(5.12)

Cell14R* | 0.008034 | 1.85(3.71) | 1.39(3.32)
Cell24R* 0.01473 | 1.16(3.00) | 1.07(2.06)
Cell27R* 0.04962 | 2.35(4.19) | 2.34(4.14)
Cell28R* 0.01177 | 0.87(2.25) | 0.90(3.19)
Cell48R* 0.02265 | 3.26(7.43) | 3.46(7.57)
Cell50R* 0.03624 | 2.54(4.78) | 2.89(7.36)
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Multi—Path Routing Control and Resource Allocation Scheme based
on RNN Approach in Vehicle Edge Communications

Sa Math', Prohim Tam’,Seokhoon Kim’*

Q o

Federated Learning (FL) systems have been appealed to apply for critical data—privacy applications,
including Internet of Thigs (IoT), Internet of Healthcare (IoH), and especially, Internet of Vehicles (IoH)
which contain the privacy information of vehicle that restricted to share to the core clouds.
Heterogeneous IoV (HloV) send their local models to the distributed edge computing servers which act
as the aggregation entities. The network failures are the key issues of the massive FL systems which
caused unsatisfied FL reliable system and the high delay of convergence of the systems, that obligated
to be handled for vehicle communication which is the ultra-reliable low latency communication (URLLc)
system. To cope with the aforementioned issues, this paper proposed an adopted software—defined
routing with the network failure predictions for optimal aggregation selections. Recurrent neural
network (RNN) was utilized to predict the network route conditions. RNN provides the optimal action
value for each state of the route.

Key words
Autonomous Routing, Software-defined Routing, Vehicle edge network, network prediction

I. Introduction called mobile cloud computing (MCC) is

intended to empower fronthaul computing

In next-generation (NG) communication resource and enhance NG infrastructure as a
technology, the mitigated mobile edge service (IaaS) for overcoming heterogeneity
computing (MEC) from the remote cloud, novelty applications, including Internet of

Things (IoT), heterogencous IoT (HIoT),




Internet of healthcare (IoH), Internet of
vehicles (IoV), and especially, for the time
critical-communications. MEC acts  as
essential roles for enabling local services for
5G perspectives, which aim to provide agile
response services for user devices with
ultra-dense new radio (NR) services for

massive user terminals [1-2]. Corresponding

to the enlargement of edge network
infrastructure, intelligent resource
management and orchestration (MANO)

toward to autonomous network configurations
became the key research areas. Additionally,
self-organizing network (SON) of network
systems required to be enhanced, due to the
autonomous networks can be empowered by
artificial ~ intelligent  (AI)
algorithms. Deep learning (DL) models have

the  adopting
been  deployed for  improving SON
perspectives and especially in distributed
network areas [3]. DL works well with the
large-scale and complexity of network data
terms of

set in classification,

recommendation, and prediction [4].
II. System architecture

2.1 VEN routing environment

lnlclllgcnt SDR

***********

Figure 1. The model sharing between the
VEN servers

In Federated VEN, local cloud has been
attached to the vehicle system to store the
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sensed data from variety of smart sensor
devices [5]. local training is conducted by
splitting the local dataset in each client to
mini-batches of size_ db which are included
into the set. The local trained and updated
models are sending to the VEN servers for

aggregation can be modeled as the follow

[6].

W;pdate = VVg - aMSE( Wucpdatc 7dbc> (1)
While, W, 441 the model parameter

update from local vehicle clients can be
comprised of V2C and cloud-to—cloud (C2C)
communications. In V2C communications, the
local client transmits the wupdated model
we

update networks to

over the wireless

aggregation server which supposed to locate
in VEN areas. The global server collects the

model W

update from  variety

up—to—date
aggregation server for model summation as
depicted in the Figure 1. The global server
will send the average global models to the

local vehicle client. The global model W;

can be modeled as follows.

W= Edb( Z;db W, 2)
iEN
local data mini-batches of total client ¢
{dby, db,, ...,db,}, and MSE is the Mean
Squared Error as the loss function for deep
neural (DNN). In the

FL-based VEN, Where the W/ the update
W, " s the global

summation at time t+1, the

network nature

model in each time t.

update
increasing number of round trip time (RTT)
communications between local to server will
boost the global training accuracy. However,
number of RTT model communication will
reduce the EZE communication QoS in IoV



network. Moreover, in processing of global
aggregation, the model sharing between C2C
will be occurred which have to ensure
reliability routing.

2.2 VEN Loading Prediction Model

NxL
[ VENi: VENz: .. VENw: | L
VENiz VEMzz .. VENy2 b

VEN'=| | ; ; = U=

| VENii VENz .. — VENw. | L

Figure 2. The metric represented the N time
spaces, and L loading of the routing path at
each time.

RNN specialist based on the Long-Short
Term-Memory (LSTM) was utilized for our
prediction model. In each router interface has
different loading metric at distinct time N.
And the loading of VEN routing at the N
time and L interfaces can be presented as
metric 2-dimension NX L as shwon in
While the VEN' and L'
represented the input loading metric to and

Figure 2.
output from our models, respectively.

2.3 RNN prediction structure

The main contribution of LSTM networks
is to solve the long-term dependency
problem. LSTM consists of many gates of
controlling the information which restricts to
pass through from the cell state as shown in
Figure 3. Where z,r, and s are the input
values to put gates, including input gate,
decision gates (keep or forget), and output
gate, respectively. while ¢, is the new state
and h, is the hidden state which are the

output of the LSTM. In this paper, the
network loading prediction will be a part of
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Figure 3. The peepholes diagram of the
LSTM

routing decision. The network loading is the
time series data which contains of the

fluctuation based on the time.

2 =o(W[e b 1a] +0.) 3
re=o(W,[e hi1z,] +0b,) 4
s, = tanh(W[r, X ¢ (1= 2)z,| +b,)5)
= (1=z)ke, 1+ 2 %s (6)
hy = ¢,—1h_ (1+tanh) )

In our prediction model, MSE is chosen as
the mean square of loss function which is
given as follows:

1 N, ;
MSE = -3 (L'— L") ®
N

Where L° is presented the corresponding

predicted VEN loading metric, and L° is the

real loading metric in the coming

communication.
II. Proposed Method

The proposed scheme intend to select the
optimal path with lowest the loading metric
to deliver the updated model parameters
server for reliable

the optimal path
represent the MEC server interface with

towards the global

aggregation. Moreover,

significant sufficient computation resource

and also can be recognized as the
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aggregation server with available resource
which can be computed in short period. The
SDN  controller
establishment and pass the updated routing
table to the SDR which attached to the VEN
interface. The proposed approach utilizes

manages the route

RNN models to predict network loading at
each interface of the SDR. In order to
conduct the routing policy, the caching
technique contributes as the replay buffer.
the predicted

loading metric with the dedicated interface.

The replay buffer caches

SDN controller able to management the
model with the experiences replay values to
minimum the operation time of selecting
optimal routing path in the next time step.
The controller plane observes the loading
statues of the data plane in each time step,
obvious

and also considers on the

communication  environment  with  the
experience loading information in the cached
replay buffer. Due to the SDN controller will
consider to maintain the existed route for
feasible route when the network shares

similarity conditions as the experiences.

IV. Conclusion

This paper proposed an intelligent SDR
based on the combination of SDN controller
and RNN-based traffic loading prediction for
reliable FL in VEN. Since, ToV
communication perspective obligate to handle
as a real-time service. The proposed scheme
predicts the remarkable contributed in VEN

for TIoV systems in terms E2E
communication QoS, including reliability,
latency, and communication throughputs

which meet uRLLC perspectives. To achieve
autonomous network configuration based on
policy, the

the optimal routing

42

deep-Q-network algorithm will be invested
for improving routing QoS based on QoE
communication metrics. The experimentation
will be conducted in the our future version.
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A collaborative Serious Game for fire evacuation drill in Metaverse

Sangho Lee*, Gyutae Ha* Shiho Kim**

Q o

Serious games in Metaverse can provide users both fun and intriguing learning experiences. We
proposes a serious game for self-trainable fire evacuation drill with collaboration among avatars
synchronized with multiple trainees placed at different remote places. The proposed system
architecture is composed of wearable motion sensors and a Head Mounted Display to synchronize
intended motions of user to her/his avatar activities in a virtual environment. The proposed system
provides immersive as well as inexpensive environments for easy-to—use user interface for cyber
experience-based fire evacuation training system.

Key words
Serious Game, Collaborative Learning, Immersive VR, Fire evacuation drill, Metaverse
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A Traffic Information—based Complex Attack Detection Method to
Improve Security in IoV
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Blockchain Technology for Uncontact Education

Eun Chul Jang*, Janghwan Kim+** and R. Young Chul Kim***

e o
@A AAAR Covid 19 thirabel A7lol, A el mse WA v m%ow s k. a1
g 93] BgE BeFo] glo] 7ol BRE AL ool wet g X9 ;}3 oo f Foz dlg o
Aige) A Aste @ wg Ao A wH ASET ok E, dhie] 75l Hgst HuA o

¢

& 71l EAlE Q) SIS HItid it HithH Aol oigk A} AF =t WolA]a girt. o]
& FARE A 98, E5AQ] 7lo] 5% All in One EduTech Platform AIRFIT} E5A91 7<=
& &8sl Aolu AR tig AFEE Folal v o] AS HolowA HigY us IS EE
=Y F WE 7Iggtk
Key words
EduTech, Untact Education, Block Chain, Smart Contract
I.M B a9 adE B wEE 2AERE g
JAER oI of EAl] =W HEo|
AAA g8os os), BE 2] Eoko] A Folgk o] 68.7%7F HIH ol EWks
43 A dwoe] sh&d Hu Jul E5 ws e o UeutHll WA F
Roto| A= AT wAZEe] AW HoH ws 2, a3 FoA el oHs T4
o 23 AT} WA BEe] okdS %77 I FRAEL FAA A 58 BEEe o
& westa gtk AW gl muler b TR A ol A Vles AdEe s
o g3ae]e nSZ e Wtz sty gEo] g7l Wil olfet TAE aKo] F
A BEO| A 2 og o] ALE I 9 A7 H= B A 4 vy E3 v
* Solfjisty A1 Eo]getsty} ¥kt (ceo@varo-tech.com)
¢ ZOITfshy AT EQojggtsty} MALMY (janghwang@selab.hongik.ac.kr)
xxx OISy AT Eo] g3ttt w4 (bob@hongik.ac.kr)



guew WaAHE wE Ause uek oA VOD AF WAL Zeolded FI4 dol
o] AunE % HE shurjsazed A4, o A% bl
2 HE o) tE Zeolded dgaorite

=
L= SetoldES] Fddol Aol TR €

Folle Wkl oo s A
= Wdstaa sk AgrRAM sfEH Al A
Az tial RAMel dA o2 Adss ~
EdT HolHE o]&dhs WHoR V&Y ¥
A& Addsks AFeldsl of ATE el
&9 dlolE o] 2B o] &)= wAE d
dste] AW Al B Al gl e A5E
EE A

m ==M2 7Iled=
HICHH WSSSHE 7EAR

[v] Z00M | ms@eewmes | iy | eouier
21 EEHQl 7% ANl HEHE ORI
E2A9) s AvtE dedEs 24 ) =
E9)20] o) §A5E Holguo] s Ea T30 2SS W AEET B
Adjurzte] gelol npe Aoke AEow 2 et e
ok AFE E2aws wadgE of A IO GEETEE AAE A RS 0
o BZo Fy = = = =T =T== A Ok o
e %j] ﬂoﬂ O]igffifia olglgol itk EF 7 =TES HUHoR
sk e A dews SR aane ax g, o oge wsaEs 9
Wb AREE AnE Adel gejw me  LAEHA EG 2SS BAREE A
Aol Fhetan Auel 440 wAE =¥ l";f;,;fﬂ ]W-‘;Z; . E} oo 1 Et;;]
al >~ = 5.0 =1 al = & © b W EHE o
in;;] i:ﬁj ngﬂﬂ;oﬂ BEE L gaes am o me gded adse
T EE e = Qld] we Aol FAd geal A8 )
. Ha) QeAs, A7 Bt T ook B
22 P2PHtAl AER|Y AH|A T o7 ;;}’_H‘jo]qg]’ o h ﬁi}f;-ﬂ 1210?]
=1 P . =20 P



5%
o

2l

ki

o

_?l;‘

>

=

[>
il

)

olf

_o|L

X

e
of
5

[ 100fps/60Mbps ‘ Proposed method ]
. [
[ 720p2Mbps ‘ Kes ) ] I [ii]
=
[ FHD/G0MDS/4MbpS ‘ kakao @@ ]
T
[ FHD/52ips/4Mbps ‘ é ]

T T i T T 1
AARAAAE
A BRI 12w
HtHH o] st A 7]l A= 8
WA wARe] ARl ASFH F EEHoE
QP g el AAEo] AR NF =L =3k
QAR HHO R o] FolAHA FF, 7Y
ol AL ¢ A BE BHE0] 7]
HANE ofe] e 7]Eo] FAkEo] 9l7]
| AHHS ZHoA A=yl "ozt
AR AFE FFS 94

tlo et g
o3t
ot
[

-2
{m
(o,
o
N
>
tio
i)

HQIE
45,100 (=
ERCEEN o -
L .
Lol nig 4 e +0
1acDL3fIKCTWStsberNU R —
lacl 1ShErNL i
GMFEQRXMMSBS6 i% @ THirion — 00
B 0226

a9 4 AvhEQY V%] Jud 9 B
9E Aol el A FaE oF B
91 ol ol @ 5 glow], o znpe 9
BNeS B3 RE JuE nsHth Jue
S, A4, AR 5, BAT S Qe RE )
2o M AEQRE Fo) Adow A7
Hol gl BE AR/ slSHL) web
s shgel AQARCEE, AARS, A

Y
=

(o

gt
i, offl
g =

me
MO r of
[
> o 2
d
N
= tlo Y m
2 o
05, i)
_ _l}ﬂ
o
ol
:QL_"

o B o
4K o
= O fo o
oz

I

)

alts

=

L

=

T

0,

9

offt ) tlo rlo
o
|o
il
o 1%
0%
=

2
_x
A
=%
R T

oft 4t

~N

)2

ax

i

=

2 228 =

N
2
(e R
El o
]
I
o = o
o[>
tlo 1o
i)
otk
o
to
)
=
oy
i)

i
Y
ot
ol
ol
N
=
N
iy
)
2
19 ol

N,
o %
ot
o
=
g
El
Ho
o
=
é
i

o
_O|L
2
=
3
o
I
i
i
ol
e

hal
g

>,
Gl
o

-

=

N

iy o
=

)

ot

F-& N
E e

(T TRV o (G B

o
oo
o

SO | =

B T L A e
=
Ho
_E‘
o
=

< I AN R

ol
fd
X0
0

Acknowledgement

o

_‘:':‘
o APOR FHATATY A UL o} 54
H A5-2).(No. 2021R111A305040711)

H
AESH SR i tiEhSH ol etE ez
3, 2020.2 (2020): 36-36.
(2] H3]A, 2. 2020 oFd 22 vv e EH
5

3] F4, S, 2018, BZAQ 2vpEA ko] 4
kel

AT 18 105-

[4] Dylan Yaga et al., Blockchain Technology Ove



_JoF

(AhICTES&Ste| st=Tig
rview 7-9 (U.S. Department of Technology, N
ational Institute of Standards and Technology,
2019)

6] A4t A7E. 2006, P2P WAlo] wS-&
2 2B Jls B2 Auze] st A+
ARE A 2-3.

[6] Juszczyk, Stanistaw, and Suwan Kim. "Distanc
e Learning in the Polish and Korean Universit
ies During COVID-19 Pandemic.” The New E
ducational Research 62 (2020): 115-127.

5]

=}

A

)

S



(AhICTEHZSt=| t=tig 75

OAIE o] B B 714 g 53 o V15 7

. .
BEGs, K| QAFwn, EAOIwws, Y Qrnrs, Y G wren

Implementation of Lesson Function to Play Digital Keyboard by Key

Correction Technology

Jin—Su Kang* Yeon—Jeong Ji**, Sang—In Do**+* Sung—Young Kim*++* and
Young—Hyung Kim*****

l -rﬁl%— %i Sk Xﬂvﬂ Fo] E%Ol %E‘r.

Key words
Digital Instrument, guideline, keying, musical instrument

I.M B2 g o] wopAaL vt Y ofels B

ghoopueEt ARlE = dre] A S st

A 42 A9 7% 0T, AvE muel 715 W= Aerr Bel solvta vk S
A 71%o] wASHEA o|H e 7o A 5 OA" op7[2] Tl doprmAY HAukS

= og A9 AFEol Aol tpem g /M VI #dstel we AFEo] et

o2 w1 Ao ‘:b;]7ﬂtﬂ—oﬂ w90 H Atk ol AEFES FUA Ve v
= o] WA ofo]=e Aus wL[1]e] otol ele] zlo], A% H3 FelA B2

ol & MARgst AARH (flzkahsl@kumoh.ac.kr)
*x %2%7 sty ZHR|ABIZ=H 14 ALY (jyj2356@kumoh.ac.kr)
£ (d s@dynatone.co.kr)

Kok g Q_JO——J_]-EH sty AZE|Zeh} ¥4 (sykim@kumoh.ac.kr)
*kkk T Q FW St I et wa(kic126@kumoh.ac.kr)


mailto:jyj2356@kumoh.ac.kr
mailto:dsi@dynatone.co.kr

Aol7k Wik, B wmEAAE
Qe fistl Bl R
A7, A5 7)

A9l s A1 Aol=a
| oplsh FASHAA 718 o)

T8 BoFE AES 9% 4

eq

~

19

. CIX|E ef7| gt

2.1 EtA

B o=dAE B HAR ¥ SRS
FHAAA AT FATE EYy avlE Z
PET A58 N5y Y WF 71FEl1e
T3tk Alsd 9 ¥ B9 Raw
Datas jgoz wolx] E A 949 F%&
FolA eFE BAS W, UF 75 ZZeA

Artificial Data/Sound $34F #AL AXA H
AE SoundE Artsle] YRWoZH 7]ES]
4 oret FAS S ES TSR

2.2 7to| =219l
B oERdAE v1Ee FH4 olsh FA
gk FAWRE o} FA or|EE B
Zhel=gkel s AlEdtt DBl A4 =5 A
EE G 3=

%
=9} ALgAe] o
Gt Awe WO e Fol

o Sl 3
= ot °l
= 7lol=glel[4]S AlE3)

+

Zoll
mz &
B owmRold ANSHE Q7 47 A 7]
o wel 9§ Al Wkl wATE Al
o , 3}

4 B S o 120 2
N
il
Y
i
o
Ir
o,
52
rlo r

Aol 2

76

B oaTae 2021 AAEAAANY @

AT e AAHAA ARG
H

=2 A ER&DAMY ﬂ A}%ﬂ

=Sy

(2]

(3]

(4]

1
£
El
&
0
—{J
PN'

=35 [eXe)
il S &<

° : ol
A ARkl (T A Eyob) o] 28 HElx

E
o,
=]
o O
{0 7:
—
O
@
=
-~

b

AL g AT, A13d, A0E, 2014.2, page

s 77-95

241, Ao, gAE ofr] QI Helx s,
St sttty =aA, A3H, Alls, 20118,
pages 23-30.

J o] ~E o] &3t
5} A9k : 7wk )
o AQSAT, A4,
<, 2014.4, pages 427-437.

% %, AWEES o§3 A%
% AzE, BRAAEa
93, 2014.9, pages 999-1004.

F_>d,—‘
£ o
T oo

—

A, A9,



(AhICTEHZSt=| t=tig 77

AFSA BES AE 2R HlE woolg 2MAA

Development of System to Collect Big Vision Data of Mold Injection
Process for Automobile Parts

Chang—Yong Lee*, Hee—Jin Woo**, Hyeong—Seok Lee and Yong—Hwan Leex***

AESAN FaT WA 3 iz ARGl @) e AL 440w A diy, B
2 A3l RS Sl AFS) $4E sel) Sl i B} ABTU, el 3]
QoA A 71lisee] Hoksicks wdel gk e wdole] 4 Az A8
o Blole] 4 BEEYEYFL AF, SO AR BB IR ol FA R 1
271 2ol o9 BRES 2 4 Qo 71Ee) B0l Wsjo] ARk oF 40%e] ARk Zleglen, Bk
& 6.8%71F Btk

;O
i
(i
ik
=2
2
2,

O

— o
ol

mf

=
=

Key words
Smart Manufacturing, Injection process, Vision System, Big data

I.N B 2oto 2 FAASAY B Fu|e AlLsi]
Al e dlEa ug 4wk AR 9

AEaF Ao A AFE Ao gimael o o ARE 7199 90%0lde] TavIYgeR A
7 Al Z Ul @ 4t Al 2re  AVIENE sl Fokan, did A=vI9T
ARE wo] AR B Y e F Ae  INE S R AvE Awed #d 7
A Pete ngow wtEE A 7es @il o] JgE A Sloj[l] Ayt o Hojd slo
th AlE TAol 9ud T AXAGAE Al 2 AEETh @A dodt 849 Abe T
ZANA Fad a4 = shtoltt A4 yr A HOH FHE A AXEE B B
Hol A2 2 T A A =i} 2 2rq 7k} AlEF el AHAR] JFol AA =

x5 Q Zutlal
* kK E

o
sk = Q Iybrfshy ﬁx}—g’—a_]'%ﬂ— BT~ (yhlee@kumoh.ac.kr) [ AR AH

0
oX
|
%
i
M
N
-
re
-1
b
OJ
>
§
3
o)
[}
c
5
&
E
Q
o
e
¥



78

el
8

=

17

NH
22

el

Ho
|

—
1o

xr
il
el

az, Hdely Zjuke} b muEy 9 o

1%

K

sto] A

77y,

9]

oA
™

g A

3L

o

HAeE EAlel

=
=

oA Abgah

)

el

o

)

af

°l3

HAl S Az KA A el 5]
4 w1 Al

[e)
d =o] oA Feow

2}
-

AR A

= AFel vEez A AAEHA HA

5 UH) A% 7]

F

=]
=

I. HIT 2CiOlE TAIAE 7Y

Q)
=

A

dze a9 13 2o A

=

=] =
E‘%}:E

780
5.2

8.9

olo
IK

w9} 12%9

e
555
12

}

22

oo
HH

III.

(EA/Hour)

e 2led

68% Atk ud Alxde) A}

=

A 7rd 5557019

AR olF

)

g
=

O[o|A| 27

O[O| x| |

[

)

BIG DATA £
25 SAE

[

ot
[=]

ol
1. b BjgolE

El

A

il

s

o
Nfo

file)
Ho

ol

]



A9 A el 4ET & glo] AE
Q) o] 34 23 Lol )@ £4L Fol
s 7ol 4 ek

rh

AHRES S aR Tl A Fas

= 2 A E vl (SDK20BD) Azl &

I& 4 Axvloly 1x3t % 35 &8 7|
M APAR o] d3to =z e A7y

(&

>~

oy

S

MO
ret

[1] G. Sa, Y. Jang, Y. Son, and C. Park, Analyti
cs Platform based on Big Data for Smart Fact
ory, KIISE transactions on computing practice
s Vol. 24 No. 11, 2018, pages 603-613.

[2] S. Kumar, H. Park, and C. Lee, Data-driven s
mart control of injection molding process, CIR
P Journal of Manufacturing Science and Tech
nology, Vol. 31, 2020, pages 439 - 449.

[3] H Nam, A case study on the application of pr
ocess abnormal detection process using big da
ta in smart factory, The Korean journal of ap
plied statistics, Vol. 34, No. 1, 2021, pages 99
-114.

79



(AhICTEHZSt=| t=tig 80

xl g Jg***, 7|:! EH |:Il_| ****l |7:! OO:I cg *kkkk

Design of FPGA Logic for Groundwater Level Measurement System

Chang—Yong Lee* Song—Hee Park** Yeon—Jeong Ji*** Tae—Min Kim+*+*+* and
Young—Hyung Kim*****

Aslre] 9SSk WS A 228 gt D

oA TDR ERie) whlel 57 o) e 2
22 TDR 4ol thste] =gk T

289 Fars Ak =
dHe] AFedds B 5

Key words
Groundwater Level, TDR Sensors, Measurement System, Design of Logic, FPGA

I.AN 2 Atk TDR AAE &3 EFYe] 49 HEH

7MY B gauesd ot RS =

Aee] 298 ZAF= A 2Ho)= /) ola[ll-[2] Aata =91 SA & A8 HAAI
o712 WAle] EASH ZaH ER]Y By ol FAE AA|sle] dHolHE A5 o R ol
TDR(Time Domain Reflectometry) AlA& ©] =elal, wuHdel shsstths Aol slol
g3 o) EAATh Zeu wgle] gy el ERE Bl Mste) Re] ARt A
Aol AHAow QT BYste] 4s U Aol vk B FAd A AAME
= AS wan] ERo) x| muale] =43 gdgste] 5 Fe A¢E TH 5 =4
oft at, Fehg ARgshe] 917 whiEel A & e vk AR TDR 574 Agnlef =4
Ao W ol wAlE Fn g =4S St A AR =L shA] HES 1
o8t =7 o] old} v Lol ARE = Ao TR A B Algtaclo]r] witel] Foi7F 7h

* g aftlst ok AAbgstat vahby (lcy42845220@gmail.com)
*x = Q ZUHSEW (song_p23@naver.com)
*x ZQTU]Ey IPAARITFALA (jyj2356@kumoh.ac.kr)
*+++ Chipwork (chipwork@hanmail.net)
sorkkx =2 Q FWCRSEY [Tg8Hst w4 (kicl26@kumoh.ac.kr) [ 1w A& AH



3l AJH]&-9] TDR #H| 7dte] =g sjt},
Aol e AES TDR =4 ] A
S e u) A& ™A
23 st=go] 27 A tha}o]

N

=

ERFEE
=
=

ig=t
II. TDR HZ7|

2.1 TDR H|O|E]
AZ71914 AH85= TDR HolHE o33}
Zt}t 7 dlo]El+= 1Byte©]™, TDR sensor®

NZ 2o 09ecm Td9olx, A=A o] 200m
|

>

th & dloJElE2 171¢] TDR AlA €] 124
3 Ao 36500Bytec]tl. TDR AlA3 4z
AZAe] glo], & 146KByted] =L7]Z 7Fit},
weba 13 FAHA A dlely  Age
146KBytecltt. dlo]H o] F7]= 19 13]¢A
oA F WA A 132 WA= V)T

& =S A7t Bast,

]

22 23 =X 47

AZ71NA AMEE = F99 4§ T4
A7 & Z43te] 2uj 2 wHEO|A :
FPGA+= Spartan6_slx97} AH&E™, d8d &
ge  125MHzZ IP  coregens  &g-3}o]
250MHz=Z W83t o5 945k clk0, clk60,
clk120, clk180, clk240, clk300°. 2 z+z} %23k
o} Zhzke] QRS g8t AEY T
15GHzE ®HE©o] ARg3shAl Eth

Auj71E Bk 250MHzE 575 AFE3
o] 25KHzZ W73}, Line Driver 221 A}
g3te] et dolge e FE Ao|
Zo] 50291 WHEH ALzt -
th[3] =9 J9d27F 50QE 7t

wE A5l
s

I
»

> T
L

Lo

rE 01‘}

R

;g o

o >

o Y

Hr I |o

FIO r_{m %_m

> 2
ng r—}'—' —>E‘ ;E ]IEZ HHN'
oMo o o

R

ri‘
o
2
o
ACH
rO
Lo,
i
oX,
“
jalss
L

>
Mo WD o2 o2 v et

)
)
ot

=
o
©
Ny
%)
fr
% "
o b
&
»
o

81

mZ 2
7]E9] 2B ERQlo| H|sle] TDR dHlolH
Ellel A9 doly A HdAtte] Fa3t
t} o] =wolME FY9 FuE Auirigt
i i g Judse] 2HS

AquAZ Huste
Rom, 7E Al Agtadls wekdt 4= gl

B oAgREe ZaulA|gRA] XYt
O AsEE AR
(No.S3014058)¢] A 743 ©.
S ey

[1] K. Kim, H. Han, J. Lee, M. Park, Analysis of
Saturation and Ground Water Level at Emban
kment by TDR Sensor, Journal of the Korean
Geotechnical Society, Vol. 27, No. 2, 2011, pag
es 63-72.

[2] Baruah, T. C. Hasegawa, S., Calibration of tim
e domain reflectrometry (TDR) method and us
e of TDR data for estimation of soil water dif
fusivity, Journal of the Indian Society of Soil
Science Vol. 50, No. 1, 2002, pages 1-6.

[3] Huang, Hong-Yi, Frequency multiplier using 5
0% duty cycle corrector, IEICE Electronics Ex
press Vol. 5, No. 22 , 2008, pages 990-994.



(AhICTEHZSt=| t=tig 82

V2XoA =2 RF Abal dES e 28t R
714

1z
*
*
ob
1
ne
*
*
*

g8+ 1C

Graph Modeling Method for Traffic Accident Detection based on
V2X
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M (Edge) : weighted time to collision (WT),
WT = "time to collision” - "network delay”
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