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a, \/E

017|M, a: &Y&FA =, br ™O[A =

t_b) (5.2)

a

Al (5.2)£ dol=23l 2oty Y(HZEFH olE2 A "a’et “b"E WEAIA AY|Jt ChE chke o]
22lo] Hetg Feoletot. 9ot ol ol o= 2 chEo =g nEeint

dw
/ U(w)? =(C, < 0 (5.3)
|w|
047|M, V(w)= HAol22l w(t)el Fz2|of Hzto|ch o] =HES HESH| fIsIM=E V(w)= w=00A Fst
CHZ2 2FASER] 247 2|5 00| =/ofof st Ol & Fzlo Bt HAstH chSel A Alg d=Ct
+ co
m:o):o,/ W (t)dt = 0 (5.4)
— OO0
Fajof HEe2 AMsHzlof AN JHE d2| Mol S J|HezM AFE MSE ZHY| 2 Fas
MES Zt= ol Jie Medmz Liss= gholct o|g{sh HEy|He ASE AMsel & F7| WolM
Hoadol Fal EME HWISHA =22 AlZto] w2t Fa EMo| #Hststs AMsol disiMds Al
MEE &ASHA =t
= AzZbol| wE Fuppo| Het EHE s fle Yo zs MetstR| ot ol2 e BHAIE =551
Qlall Alsel AlZF ME 9 Faolp MEE SAl0 sEXHoZ M & $ JE AlZ-Fa siA JHo|
E = ACHGabor, 1946; Santamarina & Fratta, 1998; etc.)
2 AFoME AlZE HdAds HAZ(/R]) dHoz HESI] FFTXE] & 223 Th==(Spatial Frequency)S
B S5t £ AMZ-Fak A J|HE 0|88 HEl-a372HF Ik M S AlAISI0] Wavelet BiEHS
AMAISIFCEH CofS2 HE AHEo FEE JIESEMMEZE ESE AFs MSE FFT 2 Wavelet Hi&st=
AHXtol| sl TAISH Zolct

Spatial Frequency Domain Analysis

i e ey e 1
T Distance - Spatial Frequency |
Domain Analysis

|

O Hel-s24=as siMoz &EEx = A" ERM UL (Power Spectral Density)= FIb=of Cfst A=
E&o| Halgg LIEtHCE AHERY stz M Faps YoM AlZtE A Aol Ha MIZES
MBS Zdo|od, Q= ch{F it nielE o|o|ghot
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. Bl XAf)]
S(f)=1lim 7 (5.5)
T —>co

o{7lol M, S(f)= o AHE™H LT, E= olHAl Z|thgt, T= AlZh XT()= Felotiet g2 oo ghot.
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olet FolEH watel A9 Feinl Fudol TeSo| cie AAdolM UEE B
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(] &, o|Al Yo|SE Hat2 EX IMTE s H2 AT (Resolution)olA ZE5t0] &st= SHAMEZO|
O|Z7|7X| CIE HMER HFAMSE HMst= ClEdliats 24 (Multi Resolution Analysis)S *M35tH,
Ol= AMEXE| ZHIM B ZE] W3S J|EtoZ thady Mool A FMIt ofF LUXSH 2HA7F Ut

O o5 siAE 2A2 ofzf J@I Zol o AEE NF4H MR (Approximation)Z DFT 42 (Detail) S 2
Sars & glel, o2 TS 1o WES N TEE SAlo| ALBSHE 27tk BE{Ye Hdez
sxg & ok

) ofeh AjZk 20| —o0 < t < o0 { Ol | £ YolBEBIoE E@Y & Yst oHS B A Helz
smot AFUe EHSHE QAHA ()2 BHOISS LIEHE (WOl thet 0|5 gtoz E@Ec)

f= 20 D <[>y, = Z Z d; [k, (5.6)

O Aol f, g, j, k= f 2y, j, k 22 W& (inner product)2 LIEFACEH C}E M EAMo JlHE
225HH Al ol=H wt) = 2HEY & yh)= —‘?‘—Ei Al (5.7)8 & = Uon] ESH A7 LE
&= Ao ME Al (5.8)2] Yol=E eof &2 AT UCh

TPE . cD(Detail)
= Down-sampling High Frequency

S(Original signal) — '_\ —_—)
' Y
LPF

cA(Approximation)
Low Frequency

<g 2.37> Multi Resolution Analysis

Yupr(k) = E:c(n) ¢« g9,(2k—n) (5.8)
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J(L—1—n)=(—1)"h,(n) (5.9)
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= =
Eo® & Utk 0l MFTBYNES oAl DFTBYAD MFDYHoR BHE 4
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o = A= 2olo|stct,
|2{st 2tH= otell T8 1} Zch |AMSoM FHeHX| 22 Fiole td(ex. HF)E2 ofF =2 =
oz X3RS 5t, oM HYo|EH HEE Sofl ol F2 HEel £&Al glo] Ololeel o w2}
Ziey Elct
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<18 2.38> Decomposition of discrete wavelet transform
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=
H

ro *&
Al
0
>

2= dct olz g 7|
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a S22 0[N folE2E Halez clE sHAaT 2AM(MRA; multi-resolution analysis)S AlA|
slo] A5 Zt7| Ct2 siAEe oa] 72 @Az 25list & olel a1z 2ol HEel olAiAE Hotet
= Ae Fodids FE5HE )

[ mEgh, dAte] £EJt el F325 2 |8 80 ~ 100 km/hO|XL, XA 2| #ATIETof et WET
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<3E 2.39> Multi-resolution analysis (MRA)
StFar A Wavelet 7|HE2 8¢ HEZdE 2M23
<O8® 2.40>= A2 2350 FS5et s HOIHE o[ 2 oLk o2 Hat
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Ol&7H4 YAl KP 2IXS Zrelst 3 24 TZbof hahAl 02 0|23 HES A5t
oyz Hal
Fabe ofeiy 2%t Yol W MA F A3 YSZE el Y LTI Sl
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MATLAB(SHE® )2 MathWorks AtoflA ZH ek %] a4 2 Z =72
I_

dojolct HHE Z|Htez o AL Vs XYsH, =Lt ol E a8z J2l= Yls § 22O
HYS St dn2lE 7+ S22 MSetch MATLAB2 | Al¢to] 25k ntst 2 =3t Fofo|AM Chet
SHAl AtEE

=28l 758 & FItg = UESF =0 ACk 0[2{t toolboxE2 048 stE =Zote
NHe w2 s due|E5oz sh4sl5to| 2ol =2 Matlabel e+E2AM Chkst toolbox7t M= =1
A=H olS8 ZHets| 2IHsHH chS2h 2ot

A& Xz2|(Signal Processing) Toolbox : CIXE A& X2l 7|28 {8t clefst /79 g+50| 22l
otozm Ao 2 M3 AlAHHe] ZE CIXE 2 olfdz=1 TEe MALF 24 2 Power Spectrum
HIIE {st 7Is(FFT &4)2 =&t yct.

A2t M2l(Image Processing) Toolbox : 2A Al A Mool Xzl L M2 s 24T Sr=2
X = stot

Mol A|AE(Control System) Toolbox : A|AEe| BEAM 3 HOZ| MAHE (& Matlab=ZZ I =<
s+=E0| Ut 7|M CIROX|= S8 FLe SA2 MY ol MeEH™AZ jASZ 510
AlAEIol Sl 2 MAT JHss5iH, F=XRsiMe de|E2 MYSH MatMg 2t ok J2(10 olzst
ALES A e = A= a2 =E E&l olalel 2 A sof.

L
it

HX|(Fuzzy Logic) Toolbox : S&tstl H[ME ™Mol AAHM Cfst Hatst 2
SHAl & %= U&= "Ho|ct o|2{st HX| 7[&2 & AlAHOM H35t0] MO

AAZE Mol 52 7ts3stA st

dizlo] glolx HMOolE Ths
7| Cixtelzt AlEeojd &
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H

Al(Communication) Toolbox @ &4 A|ABECS| M1l C|XIQl 2 AlZ2o|ME 2T sHMETES

st Aot

o

AA 3|22 (Neural Network) Toolbox @ ZHE QlAlo|L} HIME A|ABIe| ZmH& 1 Kol 22 40|
=25 o ZRoll MHASZUZ2 MEsi0| T UFEAD ZiE L2 £ Aot oy JiX|e AMAUES

Masto] AlAEe| C|Xfolnt =3 2 AlZe2fo|Mo| 7IsstES st Uch.

| ™M sH(Optimization) Toolbox : H|ME &t=o| = M35t 22X, M& 2xF gAlel %[XM3l, Non-negative
least square, H|ME g Aol 3 S 25l Clst &t T2 OHES M Ssich

S 7l (Statistics) Toolbox : & 2 A A=2ES2 o4, ZH U AZeo|MEE = A= Clts e

=2 HM3gtch

A|AEL =M (System Identification) Toolbox @ &3 HIOIEHZFEH S& AlAHS MyEZUs atE £
AUe Yoz Mol A X MSHE SEEHD A2nd, =2 &, M 20kolAle ZRE HHo
B 24 2 dct

7| =438} Symbolic Math) Toolbox : Maple V.& 7|222 35l0{ Zt& £t H Al S8 Al st}

ABA-analysis 2MZz a3 Jigs
(Statistics) §0l0, 7|2Mo 2 F 5
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@ TS 715X HolH

0 ABA-analysis 2MZ =20 7|28 MAHE s AI2E ASF OHO|EH&= KTX 36XtdlM ofje F7|H
o2 =H™stn e XA JIEE folefolct KTX 36&XxfolA =Xsot 2Ho|E{(Raw Data)e <IE
2.41>31F Zvo| XHA(3F; X, Y, 2), thxH2F: Y, 2), 8F502F; Y, 2)8 dsItEE £ 2 2 A(KP,
GPS)H|0|E{Z M =ICt,

A

BN EE
B uo% = s ol |
LR SIE=CRE T O | Vo “a EEEE s en
Al - & T Body, ud
A B c D £ P G H 1 ) L M N o P Q R s T u v
1 BodyZ AxeYl AdeY? AdeZl AdeZ? Bogie¥l Bogie V2 BogieZl BogieZ? Pulse CoukP Speed 0 Lstitude  Longitucle GRS State GPS Duty( KP Name KP Calibia sec
2 0177719 -5.59267 -31.2359 -260031 245184 2161496 5074926 -239786 -9.90763 117830 1264673 211.5954 3561724 126.8687 Enable 0344 1266278
3 000857 600928 209701 -681548 460417 S.32459 116172 148058 117831 2115954 3561724 1268687 Enable 0144 1266278
4 QASSLU 746555 0ZLI976 287943 1201818 L6362 670233 5920008 117831 3561724 1268687 Enable 0144 166218 262143
5 “0.19486 -27.1964 -9.61611 -3, lﬁﬂﬂ] -4.54813 1540549 117831 1264673 3561724 Enable 0144 1266278 2621428
6 086M1 TA3DIZ 258274 4371843 7236884 1264672 2115954 3561724 7 Enable 0144 1266277
7 623784 278182 2726149 25439 L201674 43591085 1264672 2115954 3561724 7 Enable 0144 1266277
5 5 7005 443211 1128226 1417002 -082892 2051806 117832 1264672 2115954 3561724 1268687 Enable 0144 1266277
3 015365 1189 1906663 -1184% -16.1709 366096 117833 126467.2 2115854 3561724 1268687 Enable 0144 1266217
10 047175 023537 5499 1380051 -915804 1278549 8760878 117833 215954 1268687 Enable 0144 1266277 2621415
1 0597581 0.350474 470014 -350318 DSISI7T 1751515 136599 1402485 117833 26,6687 Enable 0144 1266277 262413
12 0384812 0Q.610006 5324 -2.23372 -768118 -D.65811 -0.16095 -1.96599 117834 68687 Enable 0144 1266277 262141
13 D106 057659 0.383911 3361629 -113934 525018 2132181 117834 1264671 1561724 1268687 Enable 0144 1266277 2621408
14 009366 0029409 078028 2789797 2087042 9914733 117834 12646 3561724 1268687 Enable 0144 1366277 2621405
15 0612863 96487 -018B61 3992176 3321346 2999562 117835 1264671 2115954 3561724 126.8687 Enable 0144 126627.6 2621403

16 0345535 042185 -056505 2487848 -758545 9769708 1264671 2115954 126 8687 Enable 126627.6 26214
17 0138923 -040007 0.086166 -9.42463 3762024 4338944 -345 1264671 2115954 126.8687 Enable 126627.6
1 0567801 0.592853 0AT7056 1730907 -29.5759 3486961 -34.6767 3730013 126467 2115954 126.8687 Enable 1266276 7621335
19 0408527 0807198 -DOSBIE 0487652 -248762 571 -34.755 1062655 1225303 9815263 117836 126467 2115954 3561724 1268687 Enable 1266276 2621393
20 -D17962 7406 0.163389 -4.51737 B8.468785 -70.6562 45788 4924298 6222397 117836 126467 2115954 3561724 1268687 Enable 126627.6
21 0375119 04442 092447 5519886 -195179 -B3925 605574 L502152 1158186 117837 126467 211% 3561724 1268637 Enable 126627.5
0.748828 (1.659836 -263198 4847097 5947 2875743 229326k 116853 117837 126467 2115954 36561724 6 B68T Enable 1266275
01532 0837143 130193 -98.9136 -22.2352 1298121 4.306206 2625554 117837 126467 2115954 3561724 1268687 Enable 1266275
-0.69628 0.138158 3937796 1208397 -8.60034 2275305 0672612 8800666 1178 126467 2115954 3561724 126.8687 Enable 126627.5 262 13’%
0.33938 0181499 0612395 -185353 B.976568 1032665 -47.2356 -3.80605 -B.23505 1089352 117838 126467 2110542 3561724 126.8687 Enable 1266275
0.300532 0.090876 4230747 &, 1 -318793 -150392 K063 7642832 117838 126467 2110542 3561724 687 Enable 126627.5
033734 28.09348 2453506 -114176 -339725 0835038 3795046 -394346 117838 126467 2110542 3561724 126.8687 Enable 126627.5 2t 3
0005734 57.2243 0.031771 5699124 -216679 2687371 0.276364 0473019 117839 1264669 2115954 3561724 126.5687 Enable 1266374 262137
Q460583 069845 0360028 -24.8503 -255722 1314265 -363004 0411199 0066353 1146538 117839 1264669 2115954 3561724 BE87 Enable 1266274 X 68

26891 0799412 2245303 73862 117839 1264669 2115954 3561724 126.8687 Enable
-365059  4.02487 20 ] 325296 117840 1264663 2115954 3561724 126.8687 Enable
438660 5681186 149601 1694137 117840 1264669 2115954 3561724 1268687 Enable

1266274 2621365
1266274 2621363
1266274  2621%

010192 -0.00763 0.003371 -5:.84683 -154947
0.107851 38 0.588511 867 -32.2906
0736397 0441551 0698374 -37.6365 9049704

MAST: 1 ta ' v
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<OY 2.43> AYNE JHEE 4 T2IY Code

AYRE Jl4E BA Zeaw guiel PAS 3 42gom THECH @ olole £&2 93 Ha-Hd)
KP 72+ ME%, @ ololgel SF(AS, i, ) MF, © oolg X5 P IUFHE

Jsiz, @ dlole F& T2l Wavelet i =2 FMEICEH

St 1al4=(Spatial Frequency)= 712l Domaing H0|EHE 1=3FE2|o|#HEHFFT; Fast Fourier Transform)
sl E5& o= ot EdH 2 Ao = FFT Z S PSD(Power Spectral Density)2l 422 Es5HGCE

Wavelet H._%% 2ol FFTZ 2t HE|l Domaing sAldl =olgt = A= &E0| A zx52| PSDEt2
LIE

tiol gfel IME A =elg = At
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278 plot(f
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HIESA MRHS 7% 0 MRAAY ZES 98 UM MEYs0l U AR(BRITIIATY,
2005~2008)7t Y& AHEUCH, OIS HTE Sstof ASAAH HU2eh A2 Ha7|as AL
swsigioL), MaZe| HntRolE BEsich

DavtHEt ololxl SF 2 Z2MA V% : SERHET|EET NN 20069 Ho|N-FtHzt =gl ol e
BECH 53 WD DSP 7|9 DEAMHEIAAMS 0|83 300km/h HEOIM EHA 25cm ZHHOR
Blol CHHEASHAIAYS T, 20084 1HIIZHAT FAS 480Ta el ST HalY & AUs
DSPet FPGA7| | DA HAME|RES JHwstict

SIRMAIS AT BRI HA T Chael BIXME MEIL oo, Ha SH Jee BRIT
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ZA0= Msfolo|M TSt 7|22 ERD US. I FA LS ZRNE Helz2oh s oo,
Al 2T TS0l vls Hojzlct

INS

S/GPS =l F+=F: INSe| 7|2 MA oA IMU Z7|=oll o/&EX. Il CIZtge =
S5 olake] IMUE ZHest UX| on{ MEMS MM Z|gte] MZ IMUS 7HtIP 1 2AS. AirgateAtol| A
UAVE IMUE AHRS(Attitude Heading Reference System)2| 0|22 JH&
Aolz2, 3% ZHEEA, 3F XXA HME EHAMstn 2oy GPS/INS 7
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@ KTX-36Z At SRt "It AlAH

[ KTX-36=0l Mx|= Sxtzd g7t 2t 45 =52 o322 23

[J GPS ®IXIHIOIH= GPSAEE Ssotod XtFHo| £x, X2kl fIx 52| Ho|HE FZs5t0{ ol =

X2 HEE

[ EtZME = X0l B, uZ 5 xt2e| XS GPSAEE FF 27t Aol x| xHEQ MTE =
gsto] HEl2 ghito] JHsst, ARl M E £HSIH ol sHEERZE HSe

<38 2.63> XFEI|0| &= EfROHE



FEaPNPN 'I: |_AI: I | 4{ | | .I | .I I | .IE ilél-.‘ﬂ/\-l; :| 7:!‘!', A=) -II; 1
(] diolg $=xz&x= JIE=H0lEf, GPSHolE, ElZOE HO|E{E F g 24510 Za Zk2 X ZEs5io
ey HAM ZF |.AI: ﬁ'l. — 7k HAM Z} Eo2 '|.E. | E] H
7F5 ERAWLIO[E], UIC518&4] £, 7FSZRMS(SXIEEZ) @, EN12299=4 gt 5= Aol A&
=ods
ZUEoO &g
v 1 1600x900 ojo|x| 74 REC
Admin. Mode
HEGE
MaxVakie Une Cobr -
m 233.4 m/s”2
] 1668 m/s"2
- 1 2> -199.2 m/s™2 |
Test Start -50.0° = Boge Y1 16.6
160336.4 160400.0 160500.0 160600.0 160700.0 160800.0 160900.0 161000.0 16113048 Boge Y2 =10
7 @ KP(m) i 5 [ Boge 71 -20.2
= Bogie_72 19.9
HeparSeneigsor Y-Scake : Manual @ Auto X- Scale w  [x] B XTme 10s 2| Manual @ Auto ¢ -
6.0- Name MaxVake Unt  Cobr -
3 [l Body.XS 08 m/s™2
3 @ BodyY_S 00 ms~2 i
@ [ BodyZzS 01 m/se2
Lo , e, e mi
i = 6.0, ; ! ; ] | : ; N g 71.¢ 4 $72
Longtude 160336.4 160400.0 160500.0 160600.0 160700.0 160800.0 160900.0 161000.0 161132.¢ ;';; qu\i Z;i 711 7 ’://5,,2 !
GPS Connecion © ER KP(m) 7 : a
Y-Scale : Manual @ Auto X- Scale Kp E & X Time 10s H| Manual ® Auto -
06 - Name Vake  Unt Cobr -
100 200 300 il X1_RMS 0.019067 m/s~2 [
400 o O X2_RMS 0.031439 m/s2 [
z 02 X3_RMS 0.006001 m/s~2 [
soead 00 Mﬁmm@aw%m
1318k 1340k 136.0k 138.0k 1400k 142.0k 144.0k 146.0k 1480k 150.0k 152.0k 1540k 156.0k 158.0k  160.6k
KP 5 @ KP(m) i '
Y-Scale : Manual @ Auto X- Scale : Manual @ Auto =
30 - Name Vabe  Unt Coor -
8ody_y Aerm [ R ™ N_mv 0.673277 mfs"2
20—
——
L e s
DAQ Process B o
pAQBuffer [l 1318« 1340k 1360k 1380k 1400k 1420k 144.0k 146.0k 1480k 150.0k 152.0k 154.0k 156.0k 158.0k  160.6k
2 ~365 Al EBNIE ABUEINEE AS U SAY Brh 22
<33 2.64> KTX-36=%tol 2 AFTSIIEE AE # SAtd g1 =R
T 2EX| = |.A|: |§ ol ﬁ'|>7l- v I. I =L] | -I 2KL.H A ZF | Ix'l |A Ol Zle 7} |; (=)
D 7tl'otn_loj =T 7:'—| = [S) (=] 047 —EJDO'IA = T'__—|En_I HAO 7‘.'__7( 0 ol'—‘ HA S :lej_l' %:JT,
nl = Q 2 Lé
ZE| Kbl A 2 AHHAIX] LES 2

eI A
Bogie_Y1_S, Value : 6.32

[Web2tal] o
2 28-BY, KP
96.805-96.802, Ch Na
Bogie_Y2_S, Value : 6.88

[WebgH41]

T2 25-3Y KP:
96.886-96.884, Ch Name :
Bogie_Y1_S, Value : -6.37

[Webtal)

72t 25-3Y KP:
96.798-96.796, Ch Name :
Bogie_Y2_S, Value : -6.57

| [Webtal]
T2 QE-BY, KP:

96.861-96.860, Ch Name
‘ 2.5

2 Al ZAF A

o>

<18 2.65> 7|& &t ol&t



2) AAR/UA FHRSIHEET ZEE SPYH| =7|2d HA
7}. WA-PMS 3t=gof

[J WA-PMS 27 SPEC

- MY ZHZ : 50mV/g £10%

- 5d Fatg 45 0 0 ~ 1,000H

- s AE XM EL: XF, Y5, Z5, & 35

[0 WA-PMS &+2& ClAtel

<a¥

<38 2.68> 5I?d FM2

[J WA-PMS £5cCto|o{ 13

WA-PMS
! 1
1 r ) -
i [ HEHNES) ] McU [ wiFi 4 28 | -
! . J i
! i
! : 1
1 = I
! i
H HY & 2| '
1 i
I — 1

ol

2.67>

A ZHE = (WA-PMS)

{% AP(%-?JD]’ [

E
=

St
=

H

o

o |

<ad 2.69> WA-PMS E&clo|o{13



(] WA-PMS =2 At
- Higfz] 3.7V
- 3% Digital Sensor

- WiFi &21(1dBi CHE|L})

Ll. WA-PMS Egjof =233

O MM 1P Y

- MM Y MY P HA TSRS =Y

- IP= CEaliaE 0|8

— MIA Default IP : 192.168.10.100 (X7|g})
- Destination IP(1Zl) : 192.168.10.126 (£7|&})
— PORT : 09999 (=7[%})

- 7| M 2 AZ IPE 2ot Zol MHEE.
-S4 9l TCP/IP

[1 Command List

<¥ 2.8> HWE 2|AE
% Command = ASCII

No Command Description
1. EDIT MM HdH
2. READ MM d-g 0{27]
3. STAT A
4. STOP Z83R
[J Command packet Part : MM MY ZE= 999922 11
[ &d| =2l

- Command : EDIT, 2 & HIO|E= 2XI¥ (ASCII)

Mo

— reply data

<E 2.9> MA ZEH| &ol QEo| UE MM BHH ZE HE

MI Ver | S. ID | SensorlP | EnginelP | PORT | TIME | Saving | G_value | Sampling | offset
(4) | (1) (4) (15) (15) (5) (15) (1) 2) (4) (7)

sensitivity

()

EDIT

*Ver: ASCIl 1byte O
- B0 Version 2 &l HIO|E

*S.ID(=Sensor ID) : ASCII 4byte (ex) 0001/ FO002
- SENSOR ID & ME H}OIE

*Sensor IP: ASCIl 15byte (ex) 192.168.000.100
- SENSOR IP H& AMlE HIO|E

*Engine IP: ASCIl 15byte (ex) 192.168.000.010




(ex) 09999
(ex)190820202135650 —>2019A8& 202204121 £35%650ms

- Engine IP &2 AMEl HIO|E

*PORT: ASCIl 5byte
- PORT &2 A& HIO|E
*TIME: ASCII 15byte

-TIME & ME H}o|E
ASCIl 1byte
(ex) 08/ 16/ 32/ 64
(ex) 0006/ 0012/ 0013/ 0018/ 0024/ 0025

*Saving:
AAIZE OolH &

IRI :
*G_value: ASCIl 2byte
1=

(ex) 01113.3/ 013.450
(ex) 0004096/0002048/0001024/0000512

MAM Ggt M8 dfo
*Sampling: ASCIl 4byte

xoffset: ASCIlI 7byte
- MM offset ME H}O|E
xsensitivity: ASCIl 7byte
- MM sensitivity AlEl H}O|E
— response data
<¥ 2.10> EDIT HHofoll ot SE gt oAl
Ml (4) Result(12)
EDIT 010000010000
O dA Ad- gf 2471
- Command: READ, 2& HIO|E= Z2X}¥ (ASCII)
— reply data
<E 211> dAM MH Zt 47lof cist HZyof
MI (4)
READ
— response data
<E 242> HAM HY gt QEA wE MM HH 3= HE
Mi Ver | S. ID | SensorlP | EnginelP | PORT | TIME | Saving | G_value | Sampling | offset | sensitivity
(4) (1) (4) (15) (15) (5) (15) (1) 2 (4) (7) (7)
READ
*Ver © Sensor silE HAO version H&E &4l
*EDITZ2 MZA S Value Hhat
Holel &/%=4 Part 512MZ Hlole &/54Al ZEE 99992 1H =X A& R
Command F7}

[0 512ME
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O 0o oo oo

~ A|II—

(=1 |

Ah

Command

© STRT

reponse data®| xdata, ydata, zdataE X 2|E+ byte= Ascii

reply data

response data

<¥E 2.13> dAM gt

E 214> MM 3t 53 A% 280 2 dM B 35 g8

Ml S.ID | StariTime | G_value | Sampling | reserved | Xdata | Ydata | Zdata
(4) (4) (15) (2) (4) (3) (1024) | (1024) | (1024)
STRT
reserved : 3byte= ASCIZ 00022 AMXN 9t
EHER
Command : STOP
reply data
<E 2.15> dAM Zt 53 HX| 2&of ofst HFHA
MI (4)
STOP

response data

E 216> MM 2t 53 FX 280 ufs MM B 3= ¥8

AHZF A nd 8H

7|12 2RI|s T4

o

M

Ml (4)

STOP

t

CH&t / Model @ 3% 24 Jt&5E

MM/ WA-PMS

ALEZEHH| / HZFAL : 9110D / The Modal shop, Inc

X 20194 118 28¢Y

WA-PMS
AAHIH)
AAHIH)
A1 Y)
AAH1H)
dAHny)
A1 d) 2o
Fut EY

Algd(1g RMS 7+

=

=

oIE=I)

2td © 2% 23.2 £0.3C, &HEX 46 £3% R.H.




<#E

2.17> WA-PMS A& Atxl wd Zxt

4= [g RMS] Z= [g RMS]
Fat[Hz] Fal==[Hz]
T X Y Z T X Y z
20 1.08 0.84 0.99 160 1.1 0.86 0.97
40 1.08 0.85 0.97 315 1.09 0.87 1.01
80 1.08 0.85 0.97 630 1.32 0.87 1.19
100 1.08 0.84 0.98 1000 1.1 0.94 1.75
2l, WA-PMS AlHEZE KOLAS Wy MAHAM
O ZBAHZA) 7|2 AT o}
0O ZAHA) / Model : 3% M 755 MM / 1001
F 2.18> ZAHnH) AL2ZH|
7|7|H HZ=HS| AL 2 Al 717|H% AP A 7|
Accelerometer B&K / 8305 2537529 2020.09.27 | st=4td7|sAIE A
Conditioning Amp B&K / 2692 2951889 2020.09.30 St AT sA "
Digital Multimeter Agilent / 34401A US36076740 2020.09.30 E@)ol| o] X|A| E
Frequency Counter Agilent / 53181A 1514495 2020.09.27 Eoll o X[ Al E
Thermometer / Hygrometer Testo / 176H1 40801418 2020.09.27 @oll o X[ Al E]
Power Amplifier B&K / 2718 EO1A14K0945 - WHEEHR
Vibration Exciter B&K / 4808 2913441 - WHEEHR
O AAHmDA) LA 20194 118 13
[0 ZAHDA) &td @ 25 22,4 £0.1°C, MUEE 43 £2% R.H.
O AAp(nd) 2t
<E 2.19> 7I&5 T (Acceleration) — X&

Faj= 71Z=8k(A) XAl g4(B) 2H™ZHA-B) At SN E=EE [%]
[Hz] [m/s2, RMS] [m/s2, RMS] [m/s2] (ME]|== 2F 95%, k=2)
20 10.0 10.4 -0.4 2.0
40 10.0 10.4 -0.4 2.0
80 10.0 10.5 -0.5 2.0
100 10.0 10.5 -0.5 2.0
160 10.0 10.6 -0.6 2.0
315 10.0 11.2 -1.2 2.0
630 10.0 14.3 -4.3 2.0
1000 10.0 23.7 -13.7 2.8




<E 2.20> 75T (Acceleration) — Y&

F ol 71 = 2k(A) X|Al24(B) 2™ e(A-B) Al £ = [%]
[Hz] [m/s2, RMS] [m/s2, RMS] [m/s2] (AlE25=F 2k 95%, k=2)
20 10.0 10.8 -0.8
40 10.0 10.8 -0.8
80 10.0 10.8 -0.8
100 10.0 10.9 -0.9
160 10.0 11.0 -1.0
315 10.0 11.5 -1.5
630 10.0 14.4 -4.4
1000 10.0 24.0 -14.0

<X 2.21> 7}& X (Acceleration) - Z%

F o 71 Z=2k(A) XAl 24(B) 2 g(A-B) o SHESEE (%]
[Hz] [m/s2, RMS] [m/s2, RMS] [m/s2] (A2|$=Z& 2F 95%, k=
20 10.0 10.2 -0.2
40 10.0 10.2 -0.2
80 10.0 10.3 -0.3
100 10.0 10.3 -0.3
160 10.0 10.0 -0.3
315 10.0 10.4 -0.4
630 10.0 10.6 -0.6
1000 10.0 11.3 -1.3

3) F4 AMATSIIEE £ H S HEZE FV(2F €A A MEAE HE (WA-TMS)
7t. WA-TMS 2T SPEC

- MA ZE : 50m//g £10%

- 58 Fo$ 85 0 ~ 1,000t

- s AE X Ea: XF, = 35

Ll. WA-TMS SScClojo{1
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[WiFi EM 2

oy

[% Ap(%%m] [

= |

2.70> WA-TMS =5ctolo{1™
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3% Digital Sensor

WiFi S241(1dBi SH|L})

Cl. WA-TMS Ul &2Z E90f

0 2ZEYN 7|

® GU ———— @

® Setup

® Display — > @ Time

® Analysis —» ® Recording

Cursor

Free

Display
Axis

v
®

Start/Stop/Recording

<3d¥ 2.71> &ZE

Sensor |ID
=
Calibration
Filtering
Function
Setup save
Trigger
Unit

Zoom

Harmonics

Peaks

Maker Label

Multi Trace
Multi Graph
Multi Layout
X/Y Scale B4

#ol GUI

Ch.

IP
Sensitivity
Range

Gain

Offset

Low Pass
High Pass
Band Pass
Integrator
Differentiate
Min / Max
RMS / Average
g, m/s?

v
O 000000 0 0 000 00

<18 2.72> AT EQ| 0] SETUP

- @ FFT

+~ ® Post Processing

Min / Max / RMS / Average
Raw Data Recording
Cut

Average Spectrum
Auto Spectrum
Waterfall

AlZt 2

Start / Stop

File & 24

Time History Data
Play

Edit

<38 2.73> &= EQ|0{ Diplay, Analysis
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Job
e

2f. WA-TMS ARd| w& M A

AAK

0

) 712 B2l FAA}

AAK

02

CHah / Model @ 3% 24 7t MM / WA-TMS
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[

0O ZAK A2 Ztd| / MZHAL 0 9110D / The Modal shop, Inc
[

L]
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ZAAHZA) LA : 20194 11 282
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<E 222> Fuls EM AE(1g RMS 7z ¢12)

_ #x [g RMS] _ 4= [g RMS]
Fatg=[Hz] = - - Fat=[Hz] - - 7
20 1.00 0.97 1.14 160 1.04 1.00 1.12
40 1.00 0.96 1.12 315 0.99 0.91 1.19
80 1.00 0.97 1.13 630 1.03 0.96 1.38
100 1.00 0.97 1.13 1000 1.11 1.0 1.82

O, WA-TMS KOLAS 7|& M8M Alg MEAN
O HAHIE) 712 - @Al2= ot

O AAHA) / Model : 3% 24 JtE5z MA /1002

<E 2.23> AAHLY) ALEZEH|

717 ASEA 2 HA | T7EE xlns ESEIEN
o & & Xt
Accelerometer B&K / 8305 2537529 2020.09.27 | et=mitd 7| =sAlEH A
Conditioning Amp B&K / 2692 2951889 2020.09.30 St M7 SAIEH A
Digital Multimeter Agilent / 34401A | US36076740 2020.09.30 &0l o x| Al E]
Frequency Counter Agilent / 53181A 1514495 2020.09.27 @oll o X[ Al E]
Thermometer / Hygrometer Testo / 176H1 40801418 2020.09.27 @oll o[ XAl E
Power Amplifier B&K / 2718 E01A14K0945 - n¥ELe
Vibration Exciter B&K / 4808 2913441 - MPSE=grie]

o) LAt 20194 118 13Y

o
O ZAHIDA) &td @ 25 22.4 £0.1C, AESE 43 £2% R.H.
o

O dAH(nd) Zdnt
<I¥E 2.24> X-&, 1} : 100Hz, Accelerometer : MORU 132A64, S/N : 1002
(2H] - m/s2)
A A 6 8 10 12 14
15] 6.61 8.68 10.7 12.7 14.8
23| 6.61 8.67 10.7 12.7 14.8
33| 6.61 8.66 10.7 12.7 14.8

B g 10 1

<@ 2.76> X-%&, Il : 100Hz, Accelerometer : MORU 132A64, S/N : 1002 1=




<¥ 2.25> Y-&, F1l$ : 100Hz, Accelerometer :

MORU 132A64, S/N : 1002

71X gt 6 8 10 12
13] 7.13 9.34 11.4 13.7 15.9
23] 7.11 9.34 11.4 13.7 15.9
33 7.13 9.34 11.4 13.7 15.9

<y 2.77> Y-F, I : 100Hz, Accelerometer :

E 2.26> Z-F, I : 100Hz, Accelerometer :

MORU 132A64, S/N : 1002 J12{=

MORU 132A64, S/N : 1002

(EH2l © m/s2)
748l gk 6 8 10 12 14
135] 6.91 9.13 11.2 13.4 15.6
23 6.92 9.13 11.2 13.4 15.6
33 6.90 9.13 11.2 13.4 15.6

&

<3y 2.78> 7-F, Fa== : 100Hz, Accelerometer :

19

MORU 132A64, S/N :

1002




2.2. 2XIH £
2.2.1. Cloud DB 7|ttt M & HEZE AAZF 2HER 2 24 A|AH (ABA-analysis) Ti= 2§
HZHa 7|2k 0 FAS| AL X[of| AX])
1) AlHZZE | SH™Mole M 2 o|A/lA MET &l
b HEHSAZ &2(Led 37H T 2T |REE Fus EN B4
[ 7S Ee Fulg e Y ZEte SEHZ 25517 2st0] SHEAE T AR HEZMAXIR EM-140KS
0| 85t0f ZolM(ahsiM) U ZHEBEM M -2 (Ah5HM)FZ2He| HOIE S F S5t ct
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Y ez

A

o




® DolE3 WS 0|5t U+ B4

O AlZE EHele] sS4 J71EE EX2 22 Zes UXs|o £26HK ot A5l o EMZ2 24
517 flsl o] A J|HE2 Al2E £ AXot 2 AFoME Yol28 mte AHEZH (Wavelet Power
Spectrum, WPS)Z 0|&%+ AlZt-F I EM7|HE 0| S5t

O fol28 mel A"”ERe| Jel=&= B3 E(scalogram)Z HESEICE o2 Jei=e| REZo <X[s
F2 Se2lojlas e AHEHS MEolct o|2{sh OsiZ&= <O 2.81>3 oo, AT A ofst
JIEE AMSo| st E LIEMH Zio|ch HeMe AFEoMe £Z oz Qs =2 AlS oHX| HS
LIERA Zdo|ch & HFolM BIEE= HE 2 Fa JEE MFo AZ-Fas A E Holst=d
AMEEIACE ESH OoIEE BEMAl S E HESIH HE|Z BRMEE T AZF(XF)E HElF52=2 #Hat

Sto = AlgH Aol

Frequency (Hz)

Distance (m)
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_II)I-

= HolEel ol= ZEHE 2 F HAHZ AA[SHC

1) SIS T ZEE @ HolEE MATLAB Z2I#eo| MEH2| TTAMAE ALRsto] e st Hex
Fot7h 1,000Hz o XM St HHE HES0] Hx= Zeel SH HolEE 225t

2) At &4l wWE ol= HHY 1 AE HEJt EX g2 Z? FI UE MH2E HASIE. XHE
o2 AE =22 oolM xpE2 el Atolo F=7[Hel HAS Jish| mEol HE Zes 2ot 2
Al & 5 ook &4E AR IS2 JEETA0AM gteHoz LEtdch JiErel BiEMol MEERME
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—
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Z5olM =i 1.0 kHzel Tnk—r SEO| ZHE=UCH HE Zee Fus g2 Zetel 37 3 2y
2Ixofl w2} Xfo|E EOo|X|gH F 2 2k 100 ~ 200 Hzel 700 ~ 800 HzolA WPSZF A LIE}
oo, AdL237Iol BIIEEIL 300 ~ 400 Hz thdollAf WPS T AH Mty Cl.
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(a) A section vertical (b) A section horizental



(d) B section horizental

(c) B section vertical

(f) C section horizental

(e) C section vertical

Distance (m)

(h) D section horizental

(g) D section vertical
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00O 23, olgoi g3t 2 SEZE Zoo| 71 sotdd dlg0| 2 =&=dcth iy 22 ddx ¢
ME AETEIL LEA| e REo2 MY sl /2o soHZS Sd MM Yoz
TEshE 9oz EAMEdct

Average Importance Index
Aftributes Geometric Mean Atrithmetic Mean
g 202 015 0.15
HESH 0.15 0.16
e 0.28 027
0| 20f 3t X EEEE 0.27 0.26
SEF 25 0.16 0.16
<38 2.93> 232 EAH L FHHHMo| HES o|X= AEE el |2l EAM&T
E 230> 232 EH T FHM Mo J&s n[x= HZERS g EAMZET
Attributes Scores for the geometric mean | Scores for the arithmetic mean
ol 0.15 0.15
HE=EE 0.15 0.16
== 0.28 0.27
Ol LY EEEZH 0.27 0.26
EYFELst 0.16 0.16
[ Total ] 1.00 1.00
[ Max Eigenvalue ] 5.01 7.49
[ Consistency Index ] 0.00 0.91
[ Consistency Ratio ] 0.00 0.89

2t M Mz EXF cle 24 =2 ZM(0l30f, HE5&eE)

0 H35 MZoM 2dst= E&=(Hanging Sleeper)0| Chy 2dst= AelE o|lgoi, H&sels, it
Stz 2 DlRTS HE2 MYt 242 AAlSICh

Depth | Hierarchy Level | Weasurs | Aftributes | Wariables
Depth-1 Hierarchy 1 Rating |(01) OIS0§ Al AZ A3 Ad AS AB

02) B&=diE

(03) LBrEoft

(04) 212 DI2 7L
Qu Variable Depth Parent ATTR1 Strongly Prefer << Equally == Strongly Prefer ATTR2
oul Al Hierarchyi 0|20 9 8 7 6 5 4 3 21 2 3 4 35 6 7 8 9 fob | =
Que AZ 'Hierarch)-"- oj 204 B R 7 6 5 4 3. 21T &3 4 5 6 F BB LY St
Qu3 A3 | Hierarchyt | 0|21 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 B 0 | HUOSRZ
Qu4 Ad Hierarchy1 HLodH 9 8 7 6 5 4 3 21 23 4 5 6 7 8 09 LUk S 7t
Qus AS Hierarchy1 Hiodjy 9 8 7 6 5 4 3 21 2 3 4 5 6 7 8 9 | fYoiEaz
Que Ab 'Hierarch)-".- L ek o 9 8 7 6 5 4 3 21 2 3 4 5 6 7 & 0 |HETOEAH
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O 24z =520 AF wiste 7202 olgn) 7oz BAM=gch s Tziel Ze, ol30f 23t g
=EEZE S 0|3 MAs2 st F7M LMst= o|Foiet AHEZHe] SHCE EF=0| YMst=
Aoz FAMECH matM, E8= £t SetEd H80] 22 AZZeEezE Fus 241 /X 87|
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<d% 295> LHHAS gk

E 2.31> HHAS

Average Importance Index

Attributes Geometric Mean  Atrithmetic Mean

0| =0 0.37 036

HEogie 0.3z 0.31

L HHESER 7t 0.15 016

U027t 016 016

M Al HE AR R ASE F J1E ARtMo| 22 |IIEMZED]
HEA Al A AR WM A F V1A datdo] =2 flel 2MET

Attributes Scores for the geometric mean | Scores for the arithmetic mean
ol =oH 0.37 0.36
HEsH = 0.32 0.31
] ] 0.15 0.16
dot2 2t 0.16 0.16
[ Total ] 1.00 1.00
[ Max Eigenvalue ] 4.02 5.44
[ Consistency Index 1] 0.01 0.98
[ Consistency Ratio ] 0.01 0.95

4) Yk That Cloud DB I8 HE ASHE AAIZ
DY 2 H5HS
b AT ZE L ol&bii & HEx

2uEY ¥

2

M AAHE| (ABA-analysis)

O =L et 2o thet A 28 RS =elsty| fI5to] gl (e ,2M, sH,24) F2Hek 16km)S tE
T2 MASH0] FHHALE MAISIQICtH <E 2.32>2 2t #7te| sotdd ZuE LEtd Zio|ch

O = deld 72h2 o2 Sotdc=z A A Mol HE 23 Y2 aLdHE 1370y,
ol2of H=t 374, =&F 607/H22 LEtgon], &4 v|g82 2H 2 AE 17%, OIS0 L=t 4%,
EEZ 79% olct. deld 77k I e E F JHE BE2 sdES HolH, fXEaTt eS| of
FOX[= FZholct w2tM = FZhe] HE Ze U 580 I HEE HEY = US H2=E Eet
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= M & gtel(km) | 25 Z=(km) HIE=1 H| T
65 &H A 13.230 13.235 =
66 SH M 13.720 13.725 Ol =0k
67 sH A 14.070 14.070 iz
68 sH M 14.190 14.195 cx=
69 SH A 14.395 14.400 cx=
70 SH M 14.750 14.755 Xz
sHM 15.000 15.000 =
72 SH M 15.200 15.205 =i
73 stoM 5.110 5.110 cx=
74 stoM 10.110 10.110 cx=
75 stou - 10.135 === 5% 0| g0
76 st2M 10.150 10.150 =
77 sloM 13.420 13.420 ol =oH
78 sloM 13.520 13.520 w2
79 stoM 14.190 14.190 X2
80 stoM 14.230 - == 5 & slo|
sto 14.235 14.235 ez
82 stoM 14.300 14.300 cxe
83 stoM 15.170 15.170 cx=
84 st24 15.280 15.280 2f| 2 = 5
85 stou 15.290 15.290 2l = 3
<E 2.34> U Z(FlM)T7 ZE Metx: Znf
T = N4
£ & o|AA 85 714
A O| A4 76 I
oz o] Ab7H & 72 WA
o MEIL 72/ 76 =94.7 %
<¥ 2.35> UM E(HeIM)FZt ZERd ££ AT
T 2 TH A
=EE % 52 / 56 M4
28 78 B g %16 /12 2
olsoi &3t 5 4/4 HNx

o HERE & ZI 68/72 =944 %




Al2H (WA-PTMS) =hedS =28 H| &

3

222 BN JETHE 0/8F OI5Y M ATHE 1% 53
(F87I2 : 2R7|2E)
1) AE/UA PHNESISE ZejE YT BLH 2Y A (WA-PMS)
7} WA-PMS 8% X& St=90f dA
O 2 AFolAM sHetet FMIIEEA L SH2E I7]= 130 x 90 x 50 mm O|5{, FAH= 2f 660gd TO|Ct.
dFols MELl ZZEER0|0 XF 2FoM WFE HolEE &4glol ELf7| 5t0d 8dBi HHILE
| | Foll= ML Stae) X sief2] SHUENE 2fel & = U= LEDIE
DA = fIx[ol ekE Al FESE| 510 W REE AtA 2 A X[SHUCH
ot 2|Fol2 HEZZ2 FH=0 A2H, MCUF} SHEEF 32E=

AR}, TIEE
Ack MM stEo = A =5}
MA Eolle MA 3=

0
<33 2.99>2} Zct,

racy il

RED LED : ¢! 2HE{LED
Yellow LED : HiE{2| EHE
=

Green LED : BfE{ 2|

Vertical (2) @

BHEHzZ : 22012
3.7V(3500mah)

MA -2l
: 2| S 02U E{ 2] 3.7V(3500mAh)

.l

T
i

: MICROSPin Z 0| 851 &

tiEl2] ST F

MCU 5 : ARM Coretex M4

<1E 2.97> WA-PMS EM7I%
BiE{e] HER
EANDE Y : 20MHz SPI H| O, TI0|Ef £44

i

]
r

; ‘R;ﬂlti"
Kionix—8D Test V1.0

<33 2.98> WA-PMS RMIIEEMA 3 27|8




: MR110UB (20MHz SPI SAIH0{)
WIFI 25, TCP/IP &4l

- ARM Cortex M4
- E2F1as 180 MHz - SMEE
M 22| : 512 Kbytes Flash Memory - MR110UB-SPI S4I,
128 Kbytes SRAM OHE|L} : 8dBi Helical CHHL}F ZE=F Jls Z2E
CEXMQ 1.7 ~ 3.6 Vde 2z
- Package Et! : LQFP64
<33 2.99> WA-PMS SMIIEEHNAM 32E
Lh & MM A"
O 2 AFoA JHest M JIEEAHE 0/2510 ARt H|AEE MHSIRUCE AlETZH2 55 2580 fxle
SHEAETI|sdT e SEAMEMEAAM 2 3] AASHRCE
O A" AlaEle| M2 <O 2.100>2F €20 tfxte| AtFof| FMIIESEHNME F&5t0] A58 Sdstn
S771E Sl 58 AFEHZE MEE=CH

2 ol s

Digital = =4 2 EAs}
Time signal, Spectrum =25
Giols HE j

HA P EE
Digital = #2

FE NS TR
Analog -> Digital $1= HZHADC)
\ ZEEZs 8 GojE He

Digital = Fx
DBHEEW}EDS Hojs HE
& 229

<38 2.,100> WA-PMS £M JF&5x=A2| Co|e] M

=7|&(KRTS-VE-Part1-2014(R1)) Part 410
HA[=[ORAC et 2 AFoME

O IS EAE ol83to] wxlel ASS SHY B0 HTAY|
A3l RAEF EE AESY AT 0| FES SHITS
Jbszel BE U RS Deiste] AESAS AT o] FASt AlHS AAIBIUCH



® 11Xt AX HAE

O A" LA| @ 20204 108 23

O Alg Z4 28 SugME

O AlE AZ 3% 2MIEE WA 1EA

O Alg W 3% RMIISE MAS DRl BAS & OF R0l BRI PCE MA| 3 F EH AA
O ST ¢ 2o 60 km/h

<33 2.102> WA-PMS RMItEE MM 25 2 ojo[ef FF>
O A" 23

1) 1X} BIAE Data : Sensor setting 64g, Sampling rate 6144 (HX| AHelf)

<33 2.103> WA-TMS Ul SZ&tH



2) 2x} H|AE Data : Sensor setting 64g, Sampling rate 6144 (38 &)

ki AN B A

!

bl dooA} ok

S0 TAILL tt—Dirsction: X (%)
FFTFET yelocity

T

Expon

e Save

<38 2.106> WA-TMSE S¢& ZIS Clole A ZhatH




<33 2.107> WA-PMS SMIIETHAM &

1) 1Xt HI2E Data

@ 2t M HAE
O A" LAl 20204 118 03

O AR B4 28 SNz

O A AIZ @ 3% RMIIEE MA 1EA

O AR 2 3% RMIISE MAME A 2B F 0 Lol BR7I9 PCE MAI3 5 55 A4
O @ASEZ ) 60 km/h

X} gl
= =

Holel 5%

Sensor setting 64g, Sampling rate 6144 (™X| Akel)

=

S0 [Metr] b4—Disection: Z P)
Acceleration Velachy  Displscemant

40 60

50
Frequency [Hz]

Tima [s]

Bcceleration Velocity
Qo1

Displacement

o012

0 50

Fraquency [Hz}

Displacement

Fraquency [Hz]

it ol 07 iendon (LR

<38 2.109> WA-TMS UIE &

Clole A &hatH



2) 2X} HHAE Data :

Sensor setting 64g, Sampling rate 6144 (F&d =)

<3_E.I

=

2.110> WA-TMS Ul S&

tatH

<ad 2.111> WA-TMS UIE &¢t Hlole X Z&stH

® WA-PMS M ZIZS
7

MA KOLAS 7|2t AlEMH

ERCNES- T

4 A

P 3% R4 ISR MM /1029

<E 2.36> AAHLY) ALESZEH|

7171 ASSAL 2 HA | 77IHE xlns ESTE
ofl & & Xt
Accelerometer B&K / 8305 2537529 2020.09.27 | SFEMAET|SAIEH A
Conditioning Amp B&K / 2692 2951889 2020.09.30 ShEMAT|SAIEH A
Digital Multimeter Agilent / 34401A | US36076740 2020.09.30 ol o| x| Al E]
Frequency Counter Agilent / 53181A 1514495 2020.09.27 @oll o X[ Al E]
Thermometer / Hygrometer Testo / 176H1 40801418 2020.09.27 Eoll o x| Al E]
Power Amplifier B&K / 2718 EO01A14K0945 - wHE=Ee
Vibration Exciter B&K / 4808 2913441 - nHEsEe




AAH ™) X 20194 11 11
HAHIY) 8td © 2% 23.0 £0.3C, AH&EE 49 £2% R.H.

AAHY) Ao}

FE 2.37> 7H5 X (Accelerometer) — X& AAH1HN) 2ot

Fufg 7| =ak(A) XAl gt(B) 2™ U(A-B) M EFESHT [%]
[Hz] [m/s2, RMS] [m/s2, RMS] [m/s2] (A=5=F 2f 95%, k=2)
20 5.0 5.0 0.0 2.4
40 5.0 5.1 -0.1 2.4
100 5.0 5.1 -0.1 2.1
315 5.0 6.1 -1.1 2.1
630 5.0 6.6 -1.6 2.1
2000 5.0 6.7 -1.7 3.0

¥ 2.38> 7%= (Accelerometer) - Y& AAHZY) Z3}

F ot 7| & ak(A) XAl 24(B) 2 e(A-B) A EXHEEHT [%]
[Hz] [m/s2, RMS] [m/s2, RMS] [m/s2] (A25=F 2f 95%, k=2)
20 5.0 5.0 0.0 2.4
40 5.0 5.1 -0.1 2.4
100 5.0 5.1 -0.1 2.1
315 5.0 6.0 -1.0 2.1
630 5.0 5.5 -0.5 2.1
2000 5.0 3.9 1.1 3.0

E 2.39> 7t&5 = (Accelerometer) - 25 AAHZE) Zzt

F ot 7| & ak(A) XAl 24(B) 2 2(A-B) A EHEEHT [%]
[Hz] [m/s2, RMS] [m/s2, RMS] [m/s2] (M=& 2 95%, k=2)
20 5.0 5.1 -0.1 2.4
40 5.0 5.2 -0.2 2.4
100 5.0 3.4 1.6 2.1
315 5.0 2.1 2.9 2.1
630 5.0 1.7 3.3 2.1
2000 5.0 2.4 2.6 3.0
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1XPAEoF 2XHA =of| =3l o AHP(Analytic Hierarchy Process)& & 0| 23%t HEZHSHH QTAtg
ZulE HIEHoZ JIE MAEg0| W ZetsS otHASZ Hixlst MY E0| =2 ZE(EACEAHAERE
HESE, cBHEE =2 T) B2 2 x| stUCt

otz MAlE Ze wEE gk Zi= AHP 24 2Eel MdEZq
= [=1]
—

Aatsof x|

g
CAF ZHaF A =0

?.

HI

2otz

sledot=

o~
(6]

A=SY

—_

Cdole 5, M8, 73 ¥ MY

Aol M= Cloud DBE 7|8 A|lHOj & 72F O[HHE DB% -_rL-f-_‘;éPO:'EF. %*._17‘._'%7?—'.‘- A2t GPS
HolelE SHFE AlXSo] 53 27|10k AAo

7
o
HIYE|E 2 519900, st=M H{AH S ABA- analy3|sA1tH 9I01IH I1E|5|t E1I0| 1% ®7| 50, T

&2 Me{ LHollM HME2[== HIolHE ZE7|SHACY.

[loae  dae
Elacc data double(10)
b

¥ A )
T 5 BANEH e B
.m’ siak Erite  date BE DY Y Firhe date

E g Im cobiaidn) Elace  daube(10) [l Acc_backup  doublet10)

LIePs  dounle(10) Fleps  double(10) GPS_backup double(10)

L coel)

Longitude _double(i0) Python &4
KPEE ]

Direction information  char(10) s 5 ;
n-am route char(10) ABA-analysis | i
L] Latitude double(10) Date Time Latitude Longitude KP o e
Lot double(iny| KPBEHD 8 | [l Password  char(30)
KP floal(10)

Ein char(14) P
[ password  char(a)

E4IAM HE

.
O EE T8 NAE

=i [ [ Latiude  double(ia)

(:H@E Zus EDB"’"*. e il
Oomow ] B
i S B char{14)

o [Fpassword  char(ao) !

2
L= eoi=

[l iatitids double(10) |

[l Longitude  double(10) |

KP float(10)

<38 2.112> o|HFYE ZE2?E=-DB 27|0HdA L



@ dlols| 53

dEf 2 X Fo| =t TDMS

ME=EoUen, Zt HolEH&= & xE
Speed(HE) 22 XZEEO

Date & Time

ol U £oll= DATE(AIZH), Latitude($
Jood DATE(AIZD),

2 T20| =Hof 2

=3

Lattitude
3647.100123
3647.096669
3647.093203
3647.089746
3647.086282
3647.082817
3647.079355
3847.075897
3647.072426
3647.068963
3647.065489
3647.062025
3647.058557
3647.055085
3647.051613
3647.048147

speed(km/h)

234818784
234.746556
2349725
234.809524
234.998428
23504658
235179924
23508362
235413276
235.155848
235394756
235.344752
235420684
235.570696
235626256
23540772

Longitude
12706.41642
1270641732
12706.41822
1270641913
12706.42003
12706.42093
12706427184
12706.42273
1270642365
12706.42454
1270642544
12706.42634
12706.42724
1270642815
12706.42905
1270642995

-12-07_09.32 230
-12-07_09.32_23.0
-12-07_.09.32 230
-12-07_09.32_240
-12-07_09.32.240
-12-07_09 32 240
-12-07_09.32. 240
-12-07_09.32 240
-12-07_09.32_240
-12-07_09.32 240
-12-07_09.32_240
-12-07_09.32. 240
-12-07_09.32 240
-12-07_09.32_25.0
-12-07_09 32 250
-12-07_09.32_25.0

<13 2.115> GPS H|0|E| oflA|
82

£), Longitude(dE), Speed(Z%
Latitude(®I =), Longitude(

Z

[) ABA-analysis A58 Zsh Al SMNEIISE clolef2l GPS ClOIEE st ofE A7|0lAE 55
2ol stsMoz FEA|SIFCE
ACC
Date date
[l Acc_data  double(10)
¥ EETEY
brmmmsom—e ETtle date
Elacc  double(10)
A=A ElGps double(10)
GPS
Date date
Latitude  double(10)
_E Longitude  double(10)
<38 2.113> o|H™E E2IE-DB 27|0f HAHXT diolgf &5 £
(0 FMIMS5EA Ololef= AF|OEA A ACC RFE22 EHEORU20, ol FHsSH0 XME Al TXT
mhel sej= xizo| Sk TXT THel U RollE DATE(AIZHT} ACC_DATA(SHEE7H4 £H0lE)7} X0l
FoRUen, Z Hole= JH(TAP) 22 F&E0| =0 A2, AZE, FMASIFEEEOOH X, ¥V, Z =22
XMEEO UCH
B as oL - o X
2R BEE H)
21-12-07 09:27:02.023, -1.51953125, -3.37109375, 8.306640625
21-12-07 09:27:02.023, -2.365234375, 1.205078125, -2.1015625
21-12-07 09:27:02.023, -0.26953125, 4.150390625, 0.00390625
21-12-07 09:27:02.023, 2.59375, 0.037109375 -14.935546875
21-12-07 09:27:02.024, 1.421875,-2.5390625, -5.603515625
21-12-07 09:27:02.024, 0.796875,-1.44921875, -8.314453125
21-12-07 09:27:02.024, -1.025390625, 3.193359375, 7.1640625
21-12-07 09:27:02.024, -0.658203125, -0.734375 2.650390625
21-12-07 09:27:02.024, -0.703125, -1.466796875, 10.373046875
21-12-07 09:27:02.024, -1.673828125, 1.3203125, -2.18359375
21-12-07 09:27:02.025, -1.1015625, 5.251953125, -1.697265625
21-12-07 09:27:02.025, 1.095703125, -1.31640625, -5.69921875
21-12-07 09:27:02.025, -2.9140625, 262109375, 0.072265625
21-12-07 09:27:02.025, -2.6640625, 1.314453125, -3.494140625
21-12-07 09:27:02.025, -0.22265625, 0.013671875, 2.2578125
21-12-07 09:27:02.025, -3.607421875, -3.37109375, 4.01953125
21-12-07 09:27:02.026, -0.435546875, 1.265625,-3.017578125
21-12-07 09:27:02.026, -1.64453125, 0.787109375, 3.998046875
21-12-07 09:27:02.026. -2.42578125, 1.25390625, -5.98046875
21-12-07 09:27:02.026, -0.89453125, 0.935546875, -0.44140625
21-12-07 09:27:02.026, -0.98828125, 0.77734375, 2.25
21-12-07 09:27:02.026, -3.939453125, 3.951171875, 7.251953125
21-12-07 09:27:02.027, -3.326171875, -0.919921875, 3.625
21-12-07 09:27:02.027, 1.482421875, -0.14453125, 12.037109375
21-12-07 09:27:02.027, -4.009765625, -0.970703125, -10.064453125
21-12-07 09:27:02.027, -3.3359375, 1.669921875, 0.138671875
21-12-07 09:27:02.027, -0.36328125, -0.470703125, -9.79296875
21-12-07 09:27:02.027, -1.580078125, 0.826171875, 0.498046875
21-12-07 09:27:02.028; -1.12109375, -2.3125, -4.619140625
- %57.558 100%  Windows (CRLF) UTF-8
<aE 214> SHESIEE HolEf oA
OO0 GPS HIO|EH{= AZF|OlEA LA GPS RE2Z EHEOJUS2D, Hole =Hsto{ XH& Al TDMSIHY

=)t
),

o



@ tiolef H

O ASo| gzel = MEE FUITEEZHOE(T
X

ABA-analysis M2 XN&sio], M&=
7t=E

([ FTPEH

ElTitle  date
Elacc  double(10)

FTP &

ut2d)nt GPSHIOIH(TDMS)utd & FTPNMES &&51H0

(TX =
OE% ABA-analysis T2 120 2|5l0f YA EHZ XN L

-

=

MO &
Title date

HE I gy

GPS  double(10)
., 2

El Acc_backup double(10)
k GPS_backup double(10)

<38 2.116> 0[¥HE 2aPLE-DB A7|0} MAT 3 Hole s B

® ool 75 A A&

[J ABA-analysisZZ1# 2
Hlwsto{ & C|O|E{E 723.;3}'31, 0

%Hw

=
S A{3hC}, 0|T EE%xlﬂ_rawm_m 5=
o

)E
5o o &7 42|

Clol& (TXT)2t GPSHIOIE(TDMS)E &
flo| =3 HEks 0|88 Futy 2MES
HEIAE BERstd e AR AlM

wsto{ of KP(Z=Zo|HE)XIHEotch zEE 285k, GPS HlolE 2|
XS DIHEHRIZ ME5t0] LAE Tabled2oZ, HOlE HE2
KP(ZZolHd)2z2 AMEetct.

<3 2.117> O[HFE Z2}*=-DB A7[o0} AL &

O|E{e| A|ZIH|O|EE
= HolHE
2 Hz| =

M A5

Al7
(=]
AMMdE ZHE

ABA-analysis

( KP % )
Direction information  char(10)
Train route char(10)
Latitude double(10)
Longitude double(10)

\ KP float(10)

Date Time Latitude Longitude KP

KPEEZ tlu

EMIN HE

[

(0lzim< =22 DB)
L Date date J

2

i BT

-\

Latitude  double(10)
Longitude  double(10)
KP float{10)

Hols 24 o HE &



gsg-server
- 55 ABA

36.70697
el 36.70692
3 36,7068
Eal 5670676
il 26.70669
i 56.70657
i 26.70654
8 36.7065
9 36.7064
il 36.70637
1 36.70634
el 26.70631
ikl 36.70628
(L 26.70621
(bl S56.70618
- 26.70671
(il -6.70605
i 36.70601
il 5670598
Ll 36.70591
Rl 36.70588
el 26.70584
el 36.70581
2y 36.70578

1271908
127.1909

127,191
1271911
1271912
127.1914
1271915
127.1916
1271918
1271918
127.1919
127.1919

127.192
127.1921
127.1922
1271923
1271925
1271925
127.1926
1271927
1271928
127.1928
127.1929

127.193

InnoDB
InnoDB
InnoDB
InnoDB
InnoDB
InnoDB

109.0075

109.015
109.0365
109.0434
109.0575
109.0785
109.0855
109.0924
109.1131
109.1198
109.1266
109.1334
109.1402
109.1537
109.1605
109.1741
1091877
109.1945
109.2013
109.2149
109.2217
109.2285
109.2352

109.242

<38 2.119> o[HA™E ZF2}E-DBo| XZHE Hole & Y&

84 —

Dynamic
Dynamic
Dynamic
Dynamic
Dynamic




@ dlole ALZ

[ ABA-analysis O|3HXH
(ID, Password)g& =&35}0d
B

=
olajmE 2atPE-D

E-DB9l HolEl= MySQL Z|Ete 2 M Ztzlol M| W MAE=E AMEYE
Zo| JtsstH, 2F =233 = 2 AFoM Jjest ABA-analysis
ZO3oM Holge dzt ¥ =357} Jlssiot

[ o Ho

= =
ABA-analysis = A ]
: 1D char(14
Date Time Latitude Longitude KP T dsu}J
8 assWord char{30)

SHAD HE ECTEVIES” )
ID char{14)
PassWord char(30)
o]
| (oHEE E3l NAY )
L | Lattude  double(10)
rw‘gg seecos) l Longitude  double(10)
L i A fo l KP float(10)
T SREETREREN SRS 1EIp char(14)
¢ k PassWord char(30)

( u=doE ) T
Latitude  double(10) '
Longitude  double(10)
B float(10)

<18 2.120> o|¥¥E Z2t?E=-DB A7|0F HAZ F CIolE ALE £

<ag 2.121> o|z{”HE Z2lE=-DBAA



ABA-analysis O|H&E Z2}fE-DB =3 Z2IJ¥2 o/ E Z2IE-DBU 2| Table™sS =3|5t04
Combobox(MEHEIA) SEfo] BZ[AEZ AIZXIO|A HM30| =t 2 combobox(MEHEIA)O Table &
Hot= M2 Tableg MEASIO] Xz MM HHES FE2H ol O8 2t Zo| X=Lie| o|MA AL XIE
HEEdl o4, gI|8 XIZE & E otz e Xx of E
MH KP(ZERo|HAE) dE2E 8 2l Al Table W2l H|oIHE
=2{ef CSvute HElZ XMEsto{ Sz eldo| Mol 0|st=SF 5L

E° python - 0 x
. i
ABA-analysis O| &g S2tLC-pB X3 T2
A
P+ B
- - HHE
57 =
2 D
[
-‘ggm piL
IS
::!’/g 2
e 27
o Sl s
L Fhi=)
e |
3
IE N A
gag ] U
g g L
III Lt
It
e LT i
s2s we
E fat =
1o Leafiet | Data by @ OpenStrectMap, under ODObL
06-15 - R ftezc o] 2k
| | Global Selution Group

<ag 2.122> o|y™E Z2lE-DBoA F& o|o|lE{Z LIEKH Elo|lg 3 X =

i 37.48671] 126.8803 29.078
Nl 3748668 126.8803 29.08
ERl 3748645 1268804 29103
ERl 37.48531 126.8809 29.241
R 5748421 1268814 29.37
G 5748391 126.8815 29.405
(gl 3748389 126.8815 29.408
N 2760117 1268704  20.466
A 5760116 126.8705 29.468
(el 57.60102 126.8706 29489
11 37601 1268706 2949
(kM 37.60064 126.8711 29.547
(Bl 37.60062 126.8711 29.549
(EW 37.60045 126.8713 29.576
(El 57.60043 126.8713 29.578
il 37.60042 126.8713 29.58
bl 5760039 1268714 29.584
(Bl 5748235 126.8822 29.588
ikl 3748233 126.8822 29.591
il 3748223 126.8822 29.602

<38 2.123> o|HZE Z2?=-DBolM F&& Hlo|HZ MEE CSV mhed



4) ABA-analysis 0|2 &2l & Z=29E-DB 75

7} olx@alg 2a2t9S-DB 75 ¥

O #= ool & 0|3 Z2|& Cloud-DB 75 2=

<13 2.124> Cloud-DB7|EF ABA—-analysis AMAH T+&

[1 22 =-DB7|8F ABA-analysis @M Z203 TE61E

—_ o

St 2219 =-DB7| 2 ABA-analysis 2 =203

=

FHECl E/8 °F DB AH

2. HjojE] g
(THYA| A Q

\ b= H|o|Ef N

h (TXT THe) .
. B E=e 2K

5| 0| E(csv)

3, Hlolg 7}5
GPS E|0|E
gl 2l8(DB) (TOMs THel)

HOlE HE &Mx HOlE BN &Mk

<18 2.125> E2IE=-DB7|Yt ABA-analysis EMZ 28 &

8%t



5) AMlHOjAT2ZE ol E E2}RE-DB 75 435

7. ABA-analysis ol 2| & 22I*=-DB +%

[0 2 od70lA ABA-analysis 0|2 2|2 Z2lRE=-DBE XAIHA SHE FMItETO0lE2E GPS
HolE{E &-25t0] ABA-AnalysisZZ oM 2AM5H o|AA o] GPSEERF KP(ZZDEY)MEE

UREHZ XNZESt= 2AYE Ho|E{HO|A(RDB)Z MAXMo=Z A Bol AF%EIE

|

A ojofEfrjof &

r

22| A AR (RDBMS)2! MySQLE &&35tod 7£50| =[Qich CIOIEH0|AE F5F Al 9 3) AlHofa77t
ol2d™ME DBA7F|O} MAE 7/Zoz2 =2 51920, HolEH oA = Zo| KOLAS 21&7|a9l
Feto|=AEO 22510 A|HUjATZE O|HYE S2tRE-DB 75 A5 (S8 F&d)E Ut

g

r
>

T
=

>
1
N
o

W
B
o
mju
u
o
i
O
o
-
H
I
o
0/0
m
X
o
x
Pl
1]

#d52 ¢lstod dloleH|olA, AMu{ol = DB H0|Z o]

BHE RFst= (save_table.py), ol ololg CSv maxzt DB W Hol= E1IO||51°|
X {EE i.“?_'?}O# Matr AME U =85 ATR E(compare_table_and_csv.py) it 2 Z=H|5I%
Al e FAo|=AE THAEMME MET ARZE 34, HEEUY Hak X[5F 15)0A] T 3P%EF.

ERrol=AE0 golgt Al 21 o & Xt ot Eof Zrh

E 2.41> A&7 2 o|ld 2|8 S2t=-DB AlE HA

W s AlE B2 AEI|H 7|E Z21
AlHIf A7 Ol ™Y E S8 E-DB 7| EZCHE
1 ! o= = 90% Ol 4t
TS UE (SH FEY) (100%)

1) Mufoll /= DB HIO|& HIO[E{E QESt= AT E(save_table.py)
= DB HOIEE =32 ZE
g 334 HIOIEi% RESt=
Mok Holg 4 o{f =eol I
Aot E|lo]22 CSV o2 MEsts ZE
2) MZE Holg dlolgf CSv utdnt DB Wi HO|S ClolEel x| o{FE &elstod Metr &F &
£ s5t= A3 % E(compare_table_and_csv.py)
- Mu{of| *U= DB HO|E HOIHE 2¥Fst= ATFRE A = XMZEHOIE Clolg CSV misS
=

=22E=E ZE
- Me{oll = DB HIO|ES E83|2= ZE

- Mujoll /= DB HIO|= HIOIE1% RS 23R E dd = XMYEHO|S Hlole CSV utdzt
DB U4 HIOIZ Clolef{e] Ux| ofF =HeliE

ME g &Y IE

3. Algl PCOIM Auioll 2l= DB EIOIZ HlolE{E BlolZ 334 & 213 lojs 23t BHol22
CSV T2 NEsHE A3RE M

4. A8 PCOIA =M 32 M#sh 5 T gol2 ol CSV Ut DB HlolZ clolge] X
o{RE Holsto] SE HET ME U Bt ATREES MBS SE HHATES ol




Ct. Al A2 ol 22| 2t?E-DB 75 A3 (SH =) AIE
@ Ay cHat M5
O Al oate] AAFEE HME 5l¥LD, FRACZAER SIE 2AFEE A g2 XM ESISCt
<E 2.42> AMEHOAFZE o]y &2 & 22 B AlE cHat AE 2 SAl gt
AlH XL AZTEQO H =& T& s Al ZH(SHA256)
£ 8dafd25e087b2d569510ff646f85568d
o X 7| Ef save_table.py
A o™ ArolE 5 9a7411¢c70890ab5aalaf4bb9906c7128
Z222=-DB v1.0 A'_':' B compare_table 731c8043998e8ee86fc65cd3e0e0b8f4
STITER
ol and_csv.py 93c4cc4426c384bf742b4d006a69098b
® Algstd(ENV-1)
O AMEHEE 2 @eAol=AaEL AIgA (M2 Y T)olM RSt 201 ABA-analysisME (CH & )ofl A& 2l
Hs &£235t &5z A st
QIE{ul
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I g
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Access Point
<38 2.126> AHOAFZF o] 22| 8 E2I=-DB A& EXt
@ AlE &4 MdAAE
O A" &4 2 ABA-analysis AlH(ME )2t Fatd 27| 2ho] ERst tES(AY PC)2 &3sto] X& stct
2.43> AHOATZE o] 2|8 E2E-DB AlE &3 MMEE
T= A| AE|ALSE 2HSW 2 AIRETF THES
- CPU : Intel(R) Xeon(R) Silver
A 4114 CPU @ 2.20 GHz - Ubuntu 20.04.3 LTS B
- RAM : 134.6 GB - MySQL 8.0.27
- HDD : 35.9 TB
Windows 10 Pro
PyCharm 2021.1.3
- CPU : Intel(R) Core(TM) - Python 3.8.8rct
A3 i7-9750H CPU @ 2.60 GHz - HeidiSQL save_table.py
P; 2.59 GHz 11.3.0.6295 compare_table_and
- RAM : 16 GB - PyMySQL 1.0.2 _CSV.py
- HDD : 931.50 GB - Pandas 1.3.0
Microsoft 365
Business Excel 2111
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® a2 FE &l
M5le A7 E(save_table.py)
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<33 2.131> DB Hlo|¥ &% 23 HE A3 Ax} &8 L CSV 3L AF 34

£3 - fi COUNTA(AZ:A22)
A B C D E
1 AlEEs gEHOIE 2EAY
2 1H 068 159 'select * from '06-15; £ 84 3+
3 |17 062 30 select * from '06-30'; 21
4 1% 078 144 select * from '07-14";
5 |1t 078 20 'select * from '07-20;
6 1% 078 282 select * from '07-28";
7 1% 082 312 select * from '08:31";
8 1% 092 07 select * from '09-07';
9 |24 06E 152 select * from '06-15;
10 27 068 30Y select * from '06-30';
11 2% 078 14Y select * from '07-14
12 2% 078 20¥ select * from '07-20';
13 2% 078 28¢ select * from '07-28;
14 2% 088 31 select * from '08-31";
15 2% 098 079 select * from '09-07;
16 3% 06% 152 select * from 06-15";
17 [3%t 068 309 select * from '06-30;
18 3%} 078 14 select * from 07-14"
19 3% 078 209 select * from '07-207;
20 37 072 28% select * from '07-28";
21 3% 088 312 select * from '08-31;
22 3% 098 07 select * from '09-07';

<73 2.132> DB H|olE 83 AJHE A3 A AY 315 9l



<33 2.133> FAlsk CSV o
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[ I % ST, S v s Sy s e G T e G e S Yhol e e
M= O WO~ W=D

==

A B

Holg® WY

06¥ 159 06-15_14
06 152 06-15_24
063 15<Y 06-15_3%
062 30¥ 06-30_1%
06¥ 30Y 06-30_2%
06¥ 30¥ 06-30_3%
078 149 071414
078 14¥ 07-14_2%1
078 149 07-14_3%t
07¢ 209 07-20_ 1%
078 20¥ 07-20_2%
072 202 07-20 3%t
078 282 07-28 14
078 289 07-28_2%t
078 289 07-28_ 3%
08& 312 08-31_14
08¢ 319 08-31.2%
08 31¥ 08-31_3%
09¥ 07< 09-07_1%
098 072 09-07_2%t
098 07 09-07_3%4

o} cjo|E{Ho|A me| SEEST el

[=AvERAGE(C2:C22) |

C D E

3 B
100.00%

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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3|z} HA HEL Sxt 271
1 KTX-22 2021-06-15 245
2 KTX-16 2021-06-30 245
s Al-z st
3 KTX-08 2021-07-14 245
4 KTX-26 2021-07-20 245
5 KTX-06 2021-07-28 17 S Al A}
6 KTX-13 2021-08-31 245
SHAl-Z st
7 KTX-13 2021-09-07 245
8 A -21 2021-09-14 4041 HA -2
9 KTX-13 2021-11-02 245 ERNEE
10 - 10RF Al Al SAAET B L3, 7|sHS AA




2) Cloud DB 7|8t Hx H=Zet AAZE 2LET & 4 A|AE (ABA-analysis) 8&HE

® DHHETZH L OlATHA Sl

[ 2 AFollAl= Cloud DB 7|4 HE HEZZe A7 BUEEY U 24 Al2Ho| HIAZS 98 AL
D&M (5HM) TZHMBAl LI, KP 109 ~ KP 111 72 o 2km)2 hE T2tez MEstof
CHS ASE2 H8S0 BT EHS WM ol U w4 9lxo| GPS GOl S MIsIACH

J

<dg 2.151> =3

YR BEED ERO 2V =2EH)
$GNVTG, T, M,0.016,N,0.029,K,D*34
$GNGGA,170827.00,3642.0388347,N,12712.1489640,E,2,12,0.51,118.344,M,19.438 M, 0440*40
$GNGSAA3,03,01,22,19,14,21,30,17.08....0.94.0.51,0.78.1*06
$GNGSA A 3,85,69,84,74,73,68, 94,0.51,0.78,2*03

$GNGSA A 3,13,21,01,15,27,, 94,0.51,0.78,3+04

$GNGSA A 3,07,28,08,11,10.23,27,,....0.94.0.51,0.78,4%02
$GPGSV,3,1,11,01,59,035,46,03,48,131,45,07,08,199,35,08,15,093,35,1*6A
$GPGSV,3,2,11,14,68,295,47,17,44,307,44,19,21,290,40,21,34,048,42,1+68
$GPGSV,3.3,11,22,51,091,43,28,,45,50,47,180,38,1*60
$GPGSV,2,1,08,01,59,035,45,03,48,131,46,06,10,236,19,07,08,199,35,6*6C
$GPGSV,2,2,08,08,15,093,36,14,68,295,49,17 44,307 ,43,30,21,227 37,6*66
$GPGSV,1,1,02,40,06,259,,41,27,238,0%62
$GLGSV,2,1,07,68,19,056,41,69,19,109,44,73,22,183,48,74,57,232,49,1*7E
3GLGSV,2,2,07,75,36,317,49,84,53,003,42,85,32,278,50,1*4B
$GLGSV,2,1,06,68,19,056,41,69,19,109,41,73,22,183,41,75,36,317.48,3*70
$GLGSV,2,2,06,84,53,003,48,85,32,278,47,3%78
$GLGSV,1,1,01,83,10,055,,0%42
$GAGSY,2,1,06,01,25,317,47,13,74,339,53,14,61,062,54,15,31,048,47,2*73
$GAGSV.2,2,06,21,68,273,52,27,43,167,46,2*7C
$GAGSV,2,1,06,01,25,317,43,13,74,339,47,14,61,062,48,15,31,048,36,7*7C
$GAGSY,2,2,06,21,68,273,48,27 43,167 41,7*75
$GAGSVY,1,1,02,03,05,072,,08,04,119,.070
$GBGSV,2,1,07,07,84,277,46,08,43,217,38,10,68,302,45,11,19,069,36,1*74
$GBGSV,2,2,07.23,31,199,36,27,18,272,39,28,62,316,50,1%48
$GBGSV,1,1,04,07,84,277,49,08,43,217,45,10,68,302,50,11,19,069,41,3*77
$GBGSV,2,1,07,02,27,237,03,44,207,04,36,132,,05,08 255, 04 7TA
$GBGSV,2,2,07,05,08,255,,13,33,219,,21,02,031,0*44
$GNGLL,3642.0388347.N,12712.1489640,E,170827.00,A, D*78

121 100%  Windows (CRLF) UTF-8

<E 2.45> HFAIE Zot EF= UY2AX] GPS H KP HE
= 9= 4 s D&M KP (km)
1 36.70703 127.1908 109.001
2 36.70696 127.1909 109.020
3 36.70182 127.2003 109.037
4 36.70682 127.1911 109.040
5 36.70677 127.1912 109.055
6 36.70666 127.1914 109.077

102 -



T 2 ? = 3= D&M KP (km)
7 36.70663 127.1915 109.081
8 36.7066 127.1915 109.088
9 36.70658 127.1916 109.092
10 36.70647 127.1918 109.112
11 36.70645 127.1918 109.115
12 36.70643 127.1919 109.120
13 36.7064 127.1919 109.125
14 36.70639 127.1919 109.135
15 36.70633 127.192 109.141
16 36.70627 127.1921 109.153
17 36.70624 127.1922 109.160
18 36.70619 127.1923 109.170
19 36.70616 127.1924 109.176
20 36.7061 127.1925 109.187
21 36.70607 127.1925 109.192
22 36.70602 127.1926 109.203
23 36.70597 127.1927 109.213
24 36.70591 127.1928 109.225
25 36.70588 127.1929 109.230
26 36.70585 127.1929 109.235
27 36.70584 127.1929 109.239
28 36.70578 127.193 109.250
29 36.70449 127.1954 109.506
30 36.70432 127.1957 109.540
31 36.70427 127.1958 109.551
32 36.70675 127.1913 109.590
33 36.70405 127.1962 109.595
34 36.70394 127.1964 109.616
35 36.70384 127.1966 109.636
36 36.70382 127.1967 109.640
37 36.70371 127.1969 109.661
38 36.70362 127.197 109.680
39 36.70356 127.1971 109.690
40 36.70329 127.1976 109.745
41 36.70326 127.1977 109.751
42 36.70325 127.1978 109.754
43 36.70319 127.1978 109.761

- 103 —




T2 ? = 3= D&M KP (km)
44 36.70303 127.198 109.790
45 36.70302 127.1981 109.796
46 36.70299 127.1982 109.802
47 36.70297 127.1982 109.808
48 36.70193 127.2001 110.010
49 36.70178 127.2004 110.043
50 36.70168 127.2006 110.064
51 36.70158 127.2008 110.084
52 36.70154 127.2008 110.091
53 36.70152 127.2009 110.097
54 36.70113 127.2016 110.174
55 36.70102 127.2018 110.194
56 36.70065 127.2025 110.269
57 36.69977 127.2041 110.443
58 36.69974 127.2041 110.448
@ MY ALRL FMIIEEA M|
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<I 2.46> ABA-analysis T2 S &85l &2 EX = 2%

T = = 4= 1E5M KP (km)
1 36.70697 127.1908 109.008
2 36.70692 127.1909 109.015
3 36.7068 127.191 109.037
4 36.70676 127.1911 109.043
5 36.70669 127.1912 109.058
6 36.70657 127.1914 109.079
7 36.70654 127.1915 109.086
8 36.7065 127.1916 109.092
9 36.7064 127.1918 109.113
10 36.70637 127.1918 109.120
11 36.70634 127.1919 109.127
12 36.70631 127.1919 109.1383
13 36.70628 127.192 109.140
14 36.70621 127.1921 109.154
15 36.70618 127.1922 109.161
16 36.70611 127.1923 109.174
17 36.70605 127.1925 109.188
18 36.70601 127.1925 109.195
19 36.70598 127.1926 109.201
20 36.70591 127.1927 109.215
21 36.70588 127.1928 109.222
22 36.70584 127.1928 109.229
23 36.70581 127.1929 109.236
24 36.70578 127.193 109.242
25 36.70574 127.193 109.249
26 36.70509 127.1942 109.378
27 36.70444 127.1954 109.507
28 36.70427 127.1957 109.541
29 36.7042 127.1959 109.555
30 36.704 127.1962 109.595
31 36.70389 127.1964 109.616
32 36.70379 127.1966 109.637
33 36.70376 127.1967 109.643
34 36.70365 127.1969 109.663
35 36.70355 127.1971 109.684

— 108 —




T 2 ? = 3= D&M KP (km)
36 36.70352 127.1971 109.691
37 36.70324 127.1976 109.745
38 36.70321 127.1977 109.752
39 36.70317 127.1978 109.759
40 36.70314 127.1978 109.765
41 36.703 127.1981 109.793
42 36.70297 127.1981 109.800
43 36.70293 127.1982 109.806
44 36.7029 127.1983 109.813
45 36.70245 127.1991 109.902
46 36.70197 127.2 110.000
47 36.70176 127.2004 110.041
48 36.70162 127.2006 110.068
49 36.70155 127.2007 110.082
50 36.70152 127.2008 110.089
51 36.70149 127.2009 110.096
52 36.70107 127.2016 110.178
53 36.701 127.2018 110.192
54 36.70062 127.2025 110.267
55 36.69975 127.204 110.440
56 36.69971 127.2041 110.447

ot F= HFOIM &elgh o|aIfao KPet HE ZIe| KPE 10mEfIS 2XtofA Hlwmeh #0[H,
Aol AEs ‘A o[V’ ABA-analysisOlAM HEet ‘HE o|dAx’, ol §St] ‘£ & 0f
H

N~z Mo
o ojeA e E =

ZofollM o|aIi Tt gle Z49E T HAEES’, AdEZ oM oI AT AX|ITH FHEO O &Y
a7

ele 29€ 98 o=l 458’22 %7 siQlch ot 2= 58 & o|&Via~E vlust # och

1o
ol
N 3R

Oox
A 10
o
0z
=]

T = g zr&rel KP (km) H&E5Zx KP (km) |1
1 109.001 109.008
2 109.020 109.015
3 109.037 109.037
4 109.040 109.043
5 109.055 109.058
6 109.077 109.079
7 109.081 109.086
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T & &l KP (km) HEZT KP (km) H| 11
8 109.088 109.092
9 109.092 - el dE5Es
10 109.112 109.113
11 109.115 109.120
12 109.120 109.127
13 109.125 109.133
14 109.135 109.140
15 109.141 - Y el d5=s
16 109.153 109.154
17 109.160 109.161
18 109.170 109.174
19 109.176 - T el HEES
20 109.187 109.188
21 109.192 109.195
22 109.203 109.201
23 109.213 109.215
24 109.225 109.222
25 109.230 109.229
26 109.235 109.235
27 109.239 109.242
28 109.250 109.249
29 109.506 109.378
30 - 109.507 HZE ojEel HEE
31 109.540 109.541
32 109.551 109.555
33 109.590 109.595
34 109.595 - AT el d5=s
35 109.616 109.616
36 109.636 109.636
37 109.640 109.643
38 109.661 109.663
39 109.680 109.684
40 109.690 109.691
41 109.745 109.745
42 109.751 109.752
43 109.754 109.759
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T & #2HEel KP (km) H&Z3 KP (km)
44 109.761 109.765
45 109.79 109.793
46 109.796 109.800
47 109.802 109.806
48 109.808 109.813
49 - 109.902
50 110.010 110.000
51 110.043 110.041
52 110.064 110.068
53 110.084 110.082
54 110.091 110.089
55 110.097 110.096
56 110.174 110.178
57 110.194 110.192
58 110.269 110.267
59 110.443 110.440
60 110.448 110.447
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2~ x 100 = 54 / 60 X 100 = 90.0%
O[&7il& X 100 = 54 / 58 X 100 = 93.1%
% 0|2&li2 X 100 = 54 / 56 X 100 = 96.4%
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2) TMIIEE S 2TEQ 0] Mx|
7}. Wireless vibration monitoring =238 MXx| 3PH
1) Z0: 3 Axes — Ver_10_210626_01

2) WTest dockpanelWbinWDebugWWireless Vibration Monitoring System(2&

02

A ol

zh-cn

zh-tw

config

[ J¥Controldll

] MathNetFiltering.dll
£ MathMetFiltering
MathMetNumerics.dll
MathMNetNumerics
[l mega.dll

[%] MetroFramework.Designdll
[=] MetraFramework.dil

1| MetroFramework.Fonts.dll

J

\
[2] Nationalinstruments Analysis Enterprise.dll 2021-06-22
|'J Renci.SshiNet.dll 2017-10-16
[ RestSharp.dil 2
[ WeifenLuo.WinFormsUl.Docking.dil
[l WeifenLuo.WinFormsUlDocking. ThemeVS2003.dll
%] WeifenLuo.WinFormsUl.Docking.Theme\s2015.dlI
}‘-“[ Wireless Vibration Monitoring System

0 oo oo«

|| Wireless Vibration Monitoring System.exe

[1 wireless Vibration Monitaring System.pdb

[ Wireless Vibration Monitoring System.vshost
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- HI2E MEZL Sensor No.1
Sensor ID: DRRR(&& Al URRR)
Sensor G_value: 64g
Sensor Sampling rate: 512

- HIAE MEZL : Sensor No.2
Sensor ID: DLLL(A& Al ULLL)
Sensor G_value: 64g

Sensor Sampling rate: 512

manitaring Ve

W wirsiess 3-axs accelerometer vibrstion d : 2621-07-120
> e == = -
L |
Aot Basord 20.00 o0 Cloge afl  Veres' %&t g 1 GEune
Windows: Panels Sefting Load data Overview [ Fonts Scaled

Measurement Time recarding

- No sensar conn| W Setting

a5 g =
Please check S (G Snmsion] saavasr | ot

ve2][ ves] [ og][ :

Sensor ID IP address Port No.
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(] FTP A2} MySQLel #+5¢

MySQL)2t ABA-analysis EAZ2OMo=Z FX0| = UCH.

o 48 2T EYYOI(FTP AH,
srobe ofzf 8.3 9.0IA elFsiAlel, I Mo 2lma el MFo| -

7t. Hold

<38 2.192> Ubuntu M| 28 & LIEI|= HIFHSHH

[ 2 of= of e Ubuntu 20.04.3 LTSSl 7|2 HoldS AL 5to]
ElolY Mg o= He

zZ

ZtE A AH
= B2 ofefl O3 Zch
® == Sletel Show Applicatonsg SE2c}

o
4
A

Show Applications

<8 2.193> Show Applications HE
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Ubuntu Software

Settings Terminal Software & ... Ubuntu Sof... Software U...

+9
[ ]
&

Frequent

<38 2.194> Terminal ZE13 olo|&

® Terminald&l Al =7| stH

fol

i)

gsg@gsg-VirtualBox: ~
To run a command as administrator (user "root"), use "sudo <command=".

See "man sudo_root" for details.
! =5 I
A

<3dd 2.195> Terminal &8 A| L{ElL}= E{o|d =7|stH

Joll S5sto{ 0|F Eold 0|8 Al Hold HZo| HF
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gsg@gsg-VirtualBox: ~

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

5[]

All windows

New Window

Preferences

Add to Favorites

Quit

<38 2.196> ElojdZ 2O S

® Terminaldldl & Z23510{ ZHEA|EM Terminalol

<% 2.197> ZAFA|Z=o| Fri=l Ho|ld

Ll &2ZE9of A ot gHolE

O FTP MB{et MysSQL MH{E T#55t7| 2150 Ubuntuel o7 X 4 x| 501 0F5t,

Mz SH2 otefet Zcot
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® TerminalE Alddsict.

- gsg@gsg-VirtualBox: ~

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

5

<ag 2.198> M= Terminal &tH

@ Termi

>
QO

| &oll sudo apt—get update -y= &5t MX| =HOU= mWI|XE2 MEE HMO| UA=X

" gsg@gsg-VirtualBox: ~

To run a conmand as administrator (user "root"), use "sudo <command=>".
See "man sudo_root" for details.

3 sudo apt-get update -y
[sudo] password for gsg:

<38 2.199> mf7|x| HHO|E &l WHO| 2 Al £{35H

@ MA HOJAE H7|X S M2 t{F0| =2fel=|H, otz J2 1 2ol ME22 HH

0
Ju
A
o
0>-

2z

n
o

*s 2 95g@gsg-VirtualBox: ~

To run a command as administrater (user "root"), use "sudo <command>".
See "man sudo_root" for details.

:~$ sudo apt-get update -y
[sudo] password for gsg:
Hit:1 http://kr.archive.ubuntu.com/ubuntu focal InRelease
Hit:2 http://security.ubuntu.com/ubuntu focal-security InRelease
Reading package 1i A

<8 2.200> @ 7|X| HO|o|E &olo|] ZE=2= Terminal &t

- 132 -



® Term

Z| Al

inal &oll apt—-get upgrade -y& U
B ol et mi7| XIS HEE PazolE dF

l2dsto] ol apt—get updateE® S&l A

HHofolct.

nronr

s c 9sg@gsg-VirtualBox: ~

1§ sudo apt-get update -
[sudo] password for gsg:
ttp://kr.archive.ubuntu.con/ubuntu focal InRelease
Hi http //security.ubuntu.com/ubuntu focal-security InRelease
Reading package lists... Done
$ sudo apt-get upgrade -y
Reading package lists... Done
Building dependency tree
Reading state information
Calculating upgrade... Do
The following packages will be upgraded:
vin-common vim-tiny xxd
3 upgraded, © newly installed, © to remove and 0 not upgraded.
3 standard security updates
Need to get © B/714 kB of archives.
After this operation, 3,872 B of additional disk space will be used.
(Reading database ... 159164 files and directories currently installed.)
Preparing to unpack .../vin-tiny 2%3a8.1.2269-1ubuntus.6_anded.deb .
Unpacking vim-tiny (2:8.1.2269-1ubuntus.6) over (2:8.1.2269-lubuntus.4) ...
Preparing to unpack .../xxd_2%3a8.1.2269-1ubuntu5.6_ands4.deb ...
xxd (2:8.1. dubuntu5.6) over (2:8.1.22
Preparing to unpack .../vin-conmon_2%3a8.1.2269-1ubuntu5.6_
unpacking vim-common (2:8.1.2269-10buntus.6) over (2:8.1.2269-1ubuntus.d) ...
Setting up xxd (2:8.1.2269-1ubuntus.s) ...
Setting up vin-common (2:8.1.2269-1ubuntus.6) ...
Setting up vim-tiny (2:8.1.2269-1ubuntu5.6) .
Processing triggers for desktop-file-utils (8.24-1ubuntu3) ...
Processing triggers for mime-support (3.64ubuntu1) ...
triggers for hicolor-icon-theme (0.17-2) .
triggers for gnome-menus (3.36.0-1ubuntul) ...
triggers for man-db (2.9.1-1) ...
=8

<33 2.201> #H7[X| Lclo|ETJ} &= E Terminal &HH

gsg@gsg-VirtualBox: ~

Terminal

<18 2.202> Terminal =7| &lH

@ HW&HO] sudo apt—get install vsftpdE 235H0] fipME MX|E RAESID, AFEX}L AAH
Cf.

AMEA AE 2dSE U=dsto] Mx|et

*, " 9sg@gsg-VirtualBox: ~

:-§ sudo apt-get install vsftpd
Reading package lists... Done

Building dependency tree

Reading state information... Done

The following NEW packages will be installed:

Need to get 115 kB of archives.

After this operation, 338 kB of additional disk space will be used.

Get:1 http://kr.archive.ubuntu,com/ubuntu focal/main ande4 vsftpd ande4 3.0.3-12 [115 kB]
Fetched 115 in 1s (85.3 kB/s)

Preconfiguring packages .

Selecting previously unselected package vsftpd.

(Reading database 159164 files and directories currently installed.)

Preparing to unpack .../vsftpd_3.0.3-12_amd64.deb ...

vsftpd
@ © upgraded, 1 newly installed, © to remove and © not upgraded.
>

Unpacking vsftpd (3.0.3-12) .

Setting up vsftpd (3.0.3-12)

Created symlink /etc/systemd/system/multi-user.target.wants/vsftpd.service — /lib/systemd/system/vsftpd.service.
Processing triggers for man-db (2.9.1-1) .

Processing triggers foi systemd (245.4-4ubuntu3.15) ...

<38 2.203> vsftpd x| WHZS S&t FTP M MR
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® Eolg

** & gsg@gsg-VirtualBox: ~

:~$ sudo apt-get install vsftpd
Reading package lists... Done
Bullding dependency tree
Reading state information Done
The following NEW packages will be installed:
vsftpd
0 upgraded, 1 newly installed, 0 to remove and © not upgraded.
Need to get 115 kB of archives.
After this operation, 338 kB of additional disk space will be used.
Get:1 http://kr.archive.ubuntu.com/ubuntu focal/main amd64 vsftpd amd64 3.0.3-12 [115 kB]
Fetched 115 kB in 1s (85.3 kB/s)
Preconfiguring packages ...
Selecting previously unselected package vsftpd.
(Reading database ... 159164 files and directories currently installed.)
Preparing to unpack .../vsftpd_3.0.3-12_amd64.deb
Unpacking vsftpd (3.0.3-12)
Setting up vsftpd (3.8.3-12) .
Created synlink /etc/systend/systen/nulti-user. target.wants/vsFtpd.service - /Lib/systend/systen/vsftpd.service.
Processing triggers for man-db (2.9.1-1) .
Processing triggers for systemd (245.4-4ubuntu3.15) ...
:~$ sudo systemctl status vsftpd
[sudo] password for gsg:
vsftpd.service - vsftpd FTP server
loaded (/lib/systend/systen/vsftpd.service; enabled; vendor preset: enabled)
since Fri 2022-01-21 16:19:49 KST; 28min ago

5215 (vsftpd)

1 (Limit: 9463)

524.0K

: [system.slice/vsftpd.service
L5215 fusr/sbin/vsftpd /etc/vsftpd.conf

9 gsg-VirtualBox systemd[1]: Starting vsftpd FTP server...
tualBox systemd[1]: Started vsftpd FTP server.

<72 2.204> FTPAMH Mx[AE] U SXFAlEl &0l

|'0II

@ vsftpd TZ|X| HX| Z&H T Fo|A FTP H£Z0| JtsstESF stofot
F=Hslfofstct. olE flall vim @Z[X| o[&0| HZAE =D, vim I 7|X|= sudo apt-get install vims &
sto] M x| 7tsolct.

ek 02 $lshAl vsftpdAl B 7 A2
ol g

T

2 gsg@gsg-VirtualBox: ~

:-§ sudo apt-get install vim
[sudo] password for gsg:
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
vin-runtine
suggested packag
ctags vin-doc
The following NEW packages will be installed:
vin vin-runtine
6 upgraded, 2 newly installed, 6 to remove and 6 not upgraded.
Need to get 7,111 kB of archives.
After this operation, 34.6 MB of additional disk space will be used.
Do you want to continue? [Y/n] y
1 http://security.ubuntu. (omtubuntu focal-security/main amd64 vim-runtime all 2:8.1.2269-1ubuntus.6 [5,874 k8]
://security.ubuntu.con/ubuntu focal-security/main amd64 vim ands4 2:8.1.2269-1lubuntus.6 [1,238 kB]

Fetched 7,111 kB in 25s (285 KB/S)
selecting previously unselected package vim-runtime.
(Reading database ... 159221 files and directories currently installed.)
Preparing to unpack .../vin-runtime_2%3a8.1.2269-lubuntus.6_all.deb .
Adding 'diversion of /usr/share/vin/ving1/doc/help.txt to /usr/share/vin/vime1/doc/help.txt.vin-tiny by vim-runtime'
Adding 'diversion of /usr/share/vin/vingi/doc/tags to /usr/share/vin/vin81/doc/tags.vin-tiny by vim-runtime'
Unpacking vin-runtime (2:8.1.2269-1ubuntu5.6) ...
selecting previously unselected package vim.

Preparing to unpack .../vim_2%3a8.1.2269-1ubuntus.6_and64.deb
unpacking vim (2:8 69- 1ubuntus.s) ..
Setting up vin-runtine (2:8.1.2269-1ubuntus.c) .
setting up vim (2:8.1.2269-1ubuntus.s) .
update-alternatives: using /usr/bin/vin.basic to provide /usr/bin/vim (vim) in auto mode
update-alternatives: using /usr/bin/vim.basic to provide /usr/bin/vindiff (vindiff) in auto mode
update-alternatives: using /usr/bin/vim.basic to provide /usr/bin/rvim (rvim) in auto mode
update-alternatives: using /usr/bin/vin.basic to provide /usr/bin/rview (rview) in auto mode
update-alternatives: using /usr/bin/vin.basic to provide /usr/bin/vi (vi) in auto mode
update-alternatives: using /usr/bin/vim.basic to provide /usr/bin/view (view) in auto mode
update-alternatives: using /usr/bin/vin.basic to provide /usr/binfex (ex) in auto mode
Processing triggers foi man-db (2.9.1-1) ...

it

<8l 2.205> HIAE =X T2 yim 7|k Mx| s}

A

® 2F &S 26k Terminaloll sudo vim /etc/vsftpd.conf& Q1245101 vsftpdd ™ mtel =, ofzHol| M&dt

HeRE 2 SHBt0fo} it

listen=NO
# 21 FTPo| S| &S
anonymous_enable=NO

# 2 AR 2O0dE = UAS
local_enable_YES
# 2= HEjel FTP 47| HHZ M35}

write_enable=YES

# umaskS 0222 &4

local_umask=022

# HA HE Al AASAIL A ER|E olsE mf MAIX] &Mst
dirmessage_enable=YES

# HAYEA A5 xEZ Y

[E )

listen_port=21
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o=
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MR ES S8l FTPAEA AWe IPFA(FR] e A E @lsol drh o

Terminal®l]l sudo apt—get install net—tool

ORSEEEES

O ailE Mol IPFAE= 10.0.2.162 &l =A2nd, 0|F &&35to] 2/ FHo| 7hssiot.

25l vsftpd AA|ZFHE 2 0f(sudo systemctl restart vsftpd)E Terminaloll 2dstn], HAx o=
M AI=E Al ofeiet &2 ztHo| =t

95g@gsg-VirtualBox: ~

<E 2.206> vsftpd AH|A R{A|ZEF 51H

J

%)

& gsg@gsg-VirtualBox: ~

:~$ sudo apt-get install net-tools
[sudo] password for gs
Reading package lists... Done
Building dependency tree
Reading state information. Done
The following NEW packages will be installed:
net-tools
@ upgraded, 1 newly installed, 6 to remove and © not upgraded.
Need to get 196 kB of archives.
After this operation, 864 kB of additional disk space will be used.

) Get:1 http://kr.archive.ubuntu.com/ubuntu focal/main amd64 net-tools amd64 1.60+git20180626.aebdsBe-1ubuntul [196 kB]

A

fend

—/

-
A

& lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536

>,

Fetched 196 kB in 2s (105 kB/s)
selecting previcusly unselected package net-tools.
(Pasdin~ database ... 161057 files and directories currently installed.)
p Terminal to unpack .../net-tools_: git20180626.aebd8se- 1ubuntul_amds4.deb ...
Unpacking net-tools (1.68+git20186626.aebd88e-1ubuntul)
Setting up net-tools ( i bdg8e-1ubuntul)
Processing triggers for ma :
%

<3ag 2.207> IPF4L &l 28t net—tools TZ7|X| Mx|

& gsg@gsg-VirtualBox: ~

:-§ ifconfig

enp@s3: flags=4163<UP,BROADCAST ,RUNNING,MULTICAST> mtu 1500

inet|[16.8 k 255.255.255.8 broadcast 10.8.2.255

inets fe! fdc:22c7 prefixlen 64 scopeid 0x2@<link>

ether 08:00:27:b9:14:5b txqueuelen 1000 (Ethernet)

RX packets 34796 bytes 44098326 (44.6 MB)

RX errors ® dropped @ overruns 8 frame ©

TX packets 6347 bytes 449851 (449.6 KB)

TX errors @ dropped ® overruns @ carrier 8 collisions 6

0.6.1 netmask 255.6.0.0
prefixlen 128 scopeid ©x10<host>
loop txqueuelen 1688 (Local Loopback)
RX packets 321 bytes 28617 (28.6 KB)
RX errors ® dropped 8 overruns 8 frame ©

TX packets 321 bytes 28617 (28.6 KB)
TX errors ® dropped © overruns 8 carrier 8 collisions 8

= |

<38 2.208> net-tools T7|X[E E8t IP T2 ol
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&350 FTP H&2 A5t dFo| addez HE A=

.0.2.15, ZE= 5227, M ALEAY & BHEHSE

)

<13 2.209> Q& PCE &83 FTPAZ &l

9) ABA-analysis 0|32 Z=2}*E-DB 5

[J ABA-analysis O|H MY Z2}*=-DB= Mysqgle &850 #5192
b =

[«=)
2| DB Lol ABA-analysisZT21M S &850 HTOo|AHIAE XZE &

@ UbuntuolA Efo]d@4;S At

95g@gsg-VirtualBox: ~

Terminal

@ Y¥WHO] WAHO| sudo apt—get install mysql-servergs 25
4SS EOE ZEF, MEA AY LS E U oto] MG

gsg@gsg-server: ~

reading /usr/share/mecab/dic/ipadic/Noun.others.csv
reading /usr/share/mecab/dic/ipadic/Interjection.csv .
reading /usr/share/mecab/dic/ipadic/Noun.verbal.csv
reading /usr/share/mecab/dic/ipadic/Noun.proper.csv ...
reading /usr/share/mecab/dic/ipadic/V

reading /usr/share/mecab/dic/ipadic/At

reading /usr/share/mecab/dic/ipadic/Suffix.

reading /usr/share/mecab/dic/ipadic/others.csv

reading /usr/share/mecab/dic/ipadic/Noun.csv

reading /usr/share/mecab/dic/ipadic/Prefix.csv

reading /usr/share/mecab/dic/{padic/Conjunction.csv ...
reading /usr/share/mecab/dic/ipadic/Noun.nunber .csv ...
reading /usr/share/mecab/dic/ipadic/Symbol.csv 208
reading /usr/share/mecab/dic/ipadic/Noun.adverbal.csv ...
reading /usr/share/mecab/dic/ipadic/Noun.org.csv

reading /usr/share/mecab/dic/ipadic/Postp-col.csv
reading /usr/share/mecab/dic/ipadic/Adnoninal

reading /usr/share/mecab/dic/ipadic/Ad].csv

reading /usr/share/mecab/dic/{padic/Adverb.
reading /usr/share/mecab/dic/ipadic/Noun.nat.csv
reading /usr/share/mecab/dic/ipadic/Filler.csv

itting double-arra: 100% | RERHHUHUHEHHGERRRRHAERR ARG RAR AR |
reading /usr/share/mecab/dic/ipadic/matrix.def ... 1316x1316
emitting matrix D 100% | HAHHEHH R A R |

done!

A0 wrzuze

update-alternatives: using /var/Lib/mecab/dic/ipadic-utfs to provide /var/lib/necab/dic/debian (mecab-dictionary) in auto mode
uck .

mysql-server-8.0 (8.0.28-8ubuntue.20.04.3) AAs= ¢l
Updcts-alternativest U=ing| [ebc /oy eqljmyeal et ta provlde Jetc/mysal/my.cnf (ny.cnf) in auto mode
Renaming removed key_buffer and myisam-recover options (if present)
nysqld will log errors to /var/log/mysql/error.log
mysqld is running as pid 4325
Created synlink /:tc/systemd/system/nult\ user target wants/mysql service —>/1ib/systend/systen/nysql.service.
mysql-server (8.6.28-6ubuntu®.20.04.3) X s Lk .
Processing triggers for systemd (245.4- qubuntus. 14)
Processing triggers for man-db (2.9.1-1) .
Processing tr\ggeri for Libe-bin (2.31-6ubuntus.2) .
$

<38 2.211> mysql-server #7|x| Mx| &H
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® Eolg

mysql.service
oaded (/lib/systend/system/mysql.service; enabled; vendor preset: enabled)
since Thu 2022-02-10 09:23:26 KST; 1min 27s ago

CGroup:

28 10 69:23:26 gsg-server systemd[1]: Starting MySQL Community Server...
2 g-server systemd[1]: Started MySQL Community Server.

28 10 09:2

@ Mysqgl2 My 2olM F£o| 7I5stE=E E{o|Eol sudo ufw allow
M7 Eolgdoll sudo systemctl restart mysql WEHOE 24510

[

A 2SOl 7

® MysglMB| AMx|
7ts3stt, root Al

2
%)
c
o
o
w
<
@
@
3
Q
123
o)
c
7
3
<
&
Qo
ju

S
T

gsg@gsg-server: ~

:~% sudo systemctl status mysql
- MySQL Community Server

569 (mysqld)
Server is operational”

7 (limit: 9463)

57.5M
/system.slice/mysql.service
Las69 Jusr/sbin/mysqld

<8 2.212> Mysql 7| X[ MX|

2 AlSHAIE] ol
mysqgle fsstd M 2 =0
MysqlMB{E R{A|ZfSHCE MB{E

Me7t gdeteEl defolM s=EE g2 Hi2 HE&X| 27| wf=2o|ct

g5g@gsg-server: ~

<3y 2.213> "stHol| Mysal T{7|X| HILIS5

== D=

ol theh S5 SO EX[TH

Elo|Zol sudo mysql —u root —-p=

eladet A<, Mysqloll root AAMS=Z ™ZE50|
M| T 7| 0]7] 2o AEE =25H Mysqgloll

F%o| =lof, B{olgol Mysgl& Hold2 HZo| o

*5 m

:-S sudo mysql -u root -p

Enter password:

Welcome to the MySQL monitor.

Commands end with ; or \g.

Your MySQL connection id is 16

g5g@gsg-server: ~

Server version: 8.8.28-8ubuntud.26.64.3 (Ubuntu)

Copyright (c) 2008, 2022, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation andfor its
affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> I

<18 2.214> Mysql Terminal % &
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okef 9 WHo = Mysqlol %ol =X b= &<, Eoldol otz @EO sudo
= A =
-pE Y H=H0| ItS3Het.
9sg@gsg-server: ~
:~% sudo Jusr/bin/mysql -u root -p
Enter password:
Welcome to the MysQL monitor. cCommands end with ; or \g.
Your MySQL connection id is 11
Server version: 8.0.28-9ubuntu®.20.64.3 (Ubuntu)
Copyright (c) 20680, 2622, Oracle and/or its affiliates.
Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
oWners.
Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.
mysql> I
<ag 2.215> Mysqgl Terminal & 271 A| s & ghot
TE Aste H49 Aoz 2E dlolgHolro HE, £F, AHIL JhsEe
cio[e{H# o] 202t 2 7tSSH=S stofof ottt o[ fI5to] Mysgl Eo[Eoi

'ABATE 45t 2 MM ME H|o|EHo| A2l ABA” HO|E{H|0|AE BHEC

gsg@gsg-server ~

:-% sudo mysql -u root -p
Enter password:

Welcome to the MySQL monitor.
Your MySQL connection id is 8
Server version: 8.0.28-Oubuntu@.20.04.3 (Ubuntu)

Commands end with ; or \g.
Copyright (c) 2088, 2622, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or i
affiliates. Other names may be trademarks of their respective
oWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current

input statement.

mysql> CREATE DATABASE "ABA';
Query OK, 1 row affected (0.02 sec)

mysql>

<38 2.216> 'ABA" G|O|E{H|0[A MA

/usr/bin/mysgl —u root

=

Jlsg HMetsto S

CREATE DATABASE

Mysql E{o|Z&0| SHOW DATABASES;Z 2/2{5t0{ ‘ABA'GIOIE{HO|AT} MAMOR A = Qx|
stolshct.

gsg@gsg-server: ~

:-$ sudo mysql -u root -p
Enter password:

Welcome to the MySQL monitor.
Your MysQL connection id is 1@
Server version: 8.08.28-Bubuntu®.28.84.3 (Ubuntu)

Cormands end with ; or \g.

Copyright (c) 2000, 2822, Oracle and/or its affiliates.

oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
oWners.
Type 'help;’

or '\h' for help. Type '\c' to clear the current input statement.

mysql> SHOW DATABASES;

ABA
information_schema
mysql

+
|
+
|
|

7
|
i
|
|
|
| performance_schema |
|
¥
5!

+
rows in set (6.00 sec)

mysql> I

<3@ 2.217> "ABA’ H|O|E{H|O[A A
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© Mysql E{o|'d&ol otz Aol A= HHOIE A5H0] Mysql HIO[E{H| 0| AHH S M4 Tt

CREATE USER 'oto|C|'@'localhost' IDENTIFIED BY 'H|Z&#HS';
X) CREATE USER 'yyk'@'localhost' IDENTIFIED BY '2281';

I} gsg@gsg-server: ~

:-$ sudo mysql -u root -p
Enter password:
Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 1@
Server version: 8.0.28-Oubuntu®.20.84.3 (Ubuntu)

Copyright (c) 2000, 2822, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its

affiliates. Other names may be trademarks of their respective

oWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> SHOW DATABASES;

information_schema |
mysql
performance_schema |

rows in set (0.00 sec)

mysql> CREATE USER 'yyk'@'localhost' IDENTIFIED BY '2281';
Query OK, 0 rows affected (0.81 sec)

nysql> I

<ag 2.218> & &8 ID ¥ Password 04

Mysal Efolgoll EXIT BE0{E 245t01 Mysal E{O|gollA Ubuntu Eol22 wHLE2 =, ofzff 2k4{of
50| Eojgol WHOE A5 Mysql AE0| Haxoz WM A=A &l EP olmf Mysalofl A
0

eIES 3t
AEE BO|EEN Ol @A HMHES YABA YAB HUHS'E Y25toioF HHo| Ihs3tct.

= o o=

X

sudo mysql —u @ollA M ofo|C]

EX) sudo mysql —u yyk —p

*, m gsg@gsg-server: ~

:-$ sudo mysql -u yyk -p
Enter password:
Welcome to the MysSQL monitor. Commands end with ; or \g.
Your MySQL connection id is 12
Server version: 8.08.28-Bubuntu®.28.84.3 (Ubuntu)

Copyright (c) 200, 2022, Oracle and/or its affiliates.

oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
oWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> [l

<ad 2.219> MME °E IDE ™8 Mysqgl Terminal

M AY dd2 &elgt 29 Aol He2 F0ist7] 2l EXIT oS 2235t0{ CfAl Ubuntu E{OIE 2

=071, sudo mysqgl —u root -pE =35I Mysqloll &8t}
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M 9sg@gsg-server: ~

:-5 sudo mysql -u yyk -p
Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MysQL connection id is 12

Server version: 8.08.28-Bubuntu®.28.84.3 (Ubuntu)

Copyright (c) 2000, 2822, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
oWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

nysql> exit
Bye

s :-$ sudo mysql -u root -p
Enter password:

Welcome to the MysQL menitor. Commands end with ; or \g.
Your MySQL connection id is 13
Server version: 8.0.28-Oubuntu®.20.04.3 (Ubuntu)

Copyright (c) 2000, 2022, Oracle and/or its affiliates.

oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

LVE e |

<18 2.220> Root AM2Z H&$H Mysql Terminal

@ AtEAtol|l HjoleftolA HetE F7| 2150 ofzff A4S Mysql Holgoll 2l gtot.

GRANT ALL PRIVILEGES ON "ABA'.* TO '@oflA A5k oto|C|" @'localhost'’;
EX) GRANT ALL PRIVILEGES ON ‘ABA'.* TO 'yyk'@'localhost';

‘* ft gsg@gsg-server: ~

:-% sudo mysql -u root -p
Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g-
Your MySQL connection id is 17

Server version: 8.0.28-Oubuntu@.20.04.3 (Ubuntu)

™

Copyright (c) 2008, 2622, Oracle and/or its affiliates.
a®

=

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
oWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input s

mysql> GRANT ALL PRIVILEGES ON 'ABA'.* to 'yyk'@'localhost';
Query OK, © rows affected (8.80 sec)

mysql> [l

<33 2.221> "ABA'GIO|E{H|o| A0f CHEF AEHS Fo{E2 9[& ID

jea gsg@gsg-server: ~

:~$ sudo mysql -u root -p
Enter password:
Welcome to the MysQL menitor. Commands end with ; or \g.
Your MySQL connection id is 17
Server version: 8.0.28-6ubuntu0.20.04.3 (Ubuntu)

Copyright (c) 2000, 2022, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> GRANT ALL PRIVILEGES ON 'ABA'.* to 'yyk'@'localhost';
Query OK, 6 rows affected (0.00 sec)

mysql> FLUSH PRIVILEGES;
Query OK, @ rows affected (0.00 sec)

mysql> I

<OE 2.222> HAAIE HE yHof

1o
1
Jon
ra




10) ABA-analysisE213 AlsH

Python Z|gte 2 HZtEl ABA-analysis.py T2 S FTP H& Al LIEILIE Z0Cof A x|stCt.

®

O &M FTPAIH Sl ®=% ZE0+= /home/gsg/datazZ = ULC|.

E|2E AHE: | /hems/gsg/data

=7 mzer a2

10124 JetBrains P -pw-—-—- 000

B8 2B A-znalysic py

<Og 2.223> Mx|= ABA-analysis ZTZ18

@ M| Elo|Zoll cd /home/gsg/datas 2=35l0{ FTP EC 2 0| Sstct.

rost@linux: /home/gsg/data

<@ 2.224> FTP x| EHZ 0|F= Terminal &

2O Ald H3H0| python3 ABA—analysis.pyS & gt}

©@
K

0 9 ¥YolE Y Ze
7

o
ol 45}%

control + cE &=
X|stofof strt,

o
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<33 2.225> Eo|gd AolM A& E ABA-analysis.py ZEIH

@ T2 =& HAES 95| FTPMHE =50

/2 E ADIE; ‘ /home/gsg/data

37 mYE[{E A

| 2021-06-30. &t
B A2 A-znalysis.py
$2)GPs_2021-06-30_14_07_27 9-tdms

689943458 HAE BA -y 1000 1000

44 JetBrains P ~rwee--mmr 1000 1000
25627258 TDMS EE  -m-----ev 1000 1

000

<12 2.226> FTPE &850 M&E

® E{o|Zo|MABA-analysis ZZ2I#0| M&EE XS

Z(/home/gsg/)HH el backupZHo| &2 Ho|E

ol
== o T

=0l (txtuted )2 GPSH| O[] (tdms) It
=] o

O MZ2 eolgs Do ofef HYo{Se

cd /home/gsg/backup
Is

t@linux: /home/gsg/backup

<3d 2.227> FMTSIIEZH0lE R GPS HiolH Y

b

ok
o
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Yol FMAIt o|HA™EE-DBO| MZE= A=K &elsict

® dlo|E{H|o|AE =3|5l0{ ABA-analysis T2
EH o (ixtot)e] MEg 7|Ize=z2 H™o|=ict

g2 FHIE

O oiofEf#jo| AL Ho[=Y

<ag 2.228> Hlo|EHo|Ao| AZEE ABA-analysis T2 2MZ 1}

A gteEl ZSIHS O ol E (txtmted )2t GPSHIOIE (tdms)uted &

=]
[ B

@ E{o|ZolMABA-analysis ZTZI10|

M S =X| 2ol et

O Mz BolgdS &0 ofeff &Y

o &el 7ts3stiet

cd /home/gsg/data

Is

=755 3 GPS H0o[H

=5

E % FIP Z0f Wf ARE &

<38 2.229> &4

e

11) ABA-analysis O|H &Y E2}9E=E-DB x5 T2

I

[ Python 7|Ht2 2 M| Zt=l ABA-analysis O|Z2H M E Z2If=-DB =3 T2
O AHA|

A2 (RDBSM)2l MysqlZ2a oz HztE o|e{dE 229 =-DB2
e Z2adolct ok 8= olHY

1= —

H

A zollM Zet fIxIE &l 7tsstEs A =

X MYS LEtACH
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® ©

U ® ©

O

1 python - o x

ABA-analysis 0|3 S2tLC-DB X3 T2 #

@

@ @ ®

o615 - A= A ezc GS5d SR

Global Solution Group

<33 2.230> ABA-analysis O|H &2 E2|*E=-DB =% == X7|5tH

O™ e Z2I?E-DBOM 22 O|M7HA GPSHIO|EHE 7|E22 X|=of| FEAISH] LIEHH= RO|Ct
ol5™E Z2I?E=-DBol MZEE Ho|E2 2|AEE 20{F= ComboboxE SHYEAE MEHSIO] HO|EHE
=22 & UEF st= Uit
@E &oto] MEE Ixme| o|&JiA Hlo|HE 22t Xzl EE8 Q¥ st HEO|C]
@E Sot0{ MEE gmel o|a7ia HO|HE =22t Covatd HElzZ XNES 2T st= B E0|C}.
O|& &35t ME FX|&2| SHA(AEAN= O|HEE S22 =-DBE SSIoigAl & o|&7fae XE
stol Jhssln, W AT Y ZzawUS Ssiof olmE 22t2S-DRO J|=H HEMEE CSV
oz E, 4%, KP EE Ch22E & £ JUESE M= stct otef= 2 Ul theh XtMsH L83
JUp
A= #FZ0| Jtstt & 222X
Z20g Uol P @ =22leHE olHmE ZalPcS-DRUIM 2ei2 o/l Holse g o
ZEE =olstod sHeh X ™ol ZAlst, BEAIE HES 55 &% B35t siE ztxel KP MEE =
UEE Si 0], KT L3 BT T2} JHSSHES BHSOIH T
7 python - o x
ABA-analysis 0| EE S2tRE-DB =3 Z= 1™
|+ . stiz
%_
% JI?‘
07-28 . AlE dd He=s GG §xax

<3 2.231> X7} 82 ABA-analysis O|ZAE E2}*E=E-DB =3 T2 stH
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ABA-analysis O|HFE E2t2E-DB =3 =21

P \ - = r — =

Cmswa || meze | GEE @002

<ag 2.232> &, E401 7= fod

lon

o

x| =

57 python - o x

ABA-analysis O|HHE S2t2C-DB =3 T2 1

‘ X A ‘ ‘ clezc ‘ G SV ES ]

. Global Solution Group

< 2.233> O|HAHHE MEH Al LIEI}= KPAEE

@ =3 X M= 758 Combobox
[0 ABA-analysis 0|2 MY Z2}2=-DBe| Hol2 MEE 22t X522 Hol22 MF(F
EZ ME Jl=8F Combobox Ol|Ct.
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[ 06-15
06-30

07-20
07-28
08-31

i ©0-07

Xl

—

O otz Al

InnoDE
innoDEB
InnoDE
innoDEB
InnoDB
innoDB
InnoDB

® A 4dd HE

[0 @2| E0]E=55 ComboboxdlM ZMs M
22}2=-DBRAIAM o|AAel HO|E{E %4l

B{ =0|ct.

© =2 ABA-analysis Ol
A =0z X=s ¥EE

HyE 22l2S-DBY Mol Holg HMS(SHATE
DYooz SHAXI}E Fobee, vz stelo] Jhs3HE

4z

E’.‘
o
\ 3.8
\A Y
ChRZC

2 XN ABA-analysis O|H™E Z2I*E=-DB2 H|O|

.
l

ABA-analysis O| HEE S2}2E-DB 23| T2 13

——

— R

njc

G5

8 % XTMN HES
N RO ECIGIPNE

(F)x|ofl2x|

Global Solution Group

= Combobox

M

Dynamic
Dynamic
Dynamic
Dynamic
Dynamic
Dynamic

Dynamic

+r

>

@ o|es FE ChRE HE

O @92 HOolE=5 ComboboxdlA ExE M = XTMMH HES 5 4, ABA-analysis O|HHE
E2tE-DBOIA o|A7A2| HO|EE #=Al5t0] ABA-analysis O|HAEE E2}9E=-DB =35 T2 10|
M= X0l Combobox(&M)e| HAEM CSve| malo| MMEEE st= HEoO|C}
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(] otz O22 ABA-analysis O|HEE S22t =-DBoOIM ZF =3|5+ o|&If2e| fIX|0|Hd, 52 CI2

2E HEZ S5t0] Y E2 ola o fx| & LFOlCh.

Lattitude Longitude

37.48671] 126.8803 29.078
3?.48668. 126.8803 29.08
3748648 1.26.6804 29.103
3748531 126.8809 29.241
3748421 126.8814 29.37
3748391 1268815 29.405
3748389 126.8815 29.408
3760117 126.6704 29.466
37.60116 126.8705 29.468
37.60102 126.8706 29.489
37.601 126.6706 29.491
37.60064 126.8711 29.547
37.60062 126.8711 29.549
37.60045 126.8713 25.576
37.60043 126.8713 29.578
37.60042 126.8713 29.58
37.60039 126.6714 29.584
3748235 126.8822 29.588
3748233 126.8822 29.591
3748223 126.8822 29.602

3748211 126.8823 29.616

37.60004 126.8718 29.637

37.60003 126.8718 29.639

<13 2.236> o|™HEE F2+<*=-DBQ| HolE{(Fh)et Z2aY S S5t $4lE Hlo[E ()
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