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{ Summary >

Purpose

O Reduction of car accidents and prevention of damage to human life in the rain by prov
iding real-time information about rainfall on roads and driver safety by using big
data from a rain sensor

Contents

O Development of technology to produce information about rainfall on roads by using a
car rain sensor

- Development of Rainfall Sensor and Actual Rainfall Relation Equations (W-S-R) Consid
ering External Environmental Effects

O Development of technology to synthesize rainfall information from a car rain sensor
by using a small rainfall radar and rainfall on the ground

- Creation of a precipitation field by using a small rainfall radar in Samcheok City
(installed by the Ministry of Land, Infrastructure and Transport), AWS (Automatic W
eather System) and rainfall information from TM (Telemetering) system

O Development of technology to integrate a 4G (LTE) wireless network platform and telematics

- Production of a sensor and a device for information gathering and development of an
M2M module

- Construction of an In-Vehicle / Vehicle to Vehicle / Vehicle to Infrastructure System

O Use of an open platform for meteorological information about roads in the rain by uti
lizing big data from a car rain sensor

- Use of an open platform for real-time meteorological information about roads in the rain

- Development of a wevigation module as a standard interface to be applied to universal
navigation

O Development of predicted road disruption technology and model using rain information

- Investigation of the history of road flooding cases in the past and construction of
database on flooding roads

- Analysis of the Risks by Step according to Road Conditions

- Development of a Forecasting Model for Road Traffic Disability

O Test operation of driver safety information system based on risk of road flood

- Test operation of a web based information system for driver safety in the rain

% Wevigation = Weather + Navigation
% Region: Samcheok City

Development

O Relation between a rain sensor and actual rainfall considering wind and its speed (W-S-R)
O Technology to synthesize rainfall information from a car rain sensor by using a smal |
rainfall radar and rainfall on the ground

results O Open platform for road safety in the rain utilizing big data from a car rain sensor
O Wevigation module as a standard interface to be applied to universal navigation
O Minimization of damage to human |ife by providing early drivers in typhoon and heavy
rain regions (especially at night) with information about dangerous areas and al tern
ate routes (possible to use impact forecasting)
Expected

Contribution

O Provision of information about flooded routes of roads and the downtown areas and eva
cuation by analyzing downtown floods and expansion of flooding caused by internal in
undation considering downtown road networks and using local and migratory rainfall
information collected by a high-resolution rainfall observation network

Keyword

Dri Safety | Road Weath
Big Data Rain Sensor river sa ? yn W-S-R Equation oad fiea Ier
formation Information
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18 |SESTHZ 0 0 000 100 o
18 |sBEEZ 0 o 000 10/0 o
20 |NN=Z2e3I 0 0 000 10/0 [
21 |MmsEewz 0 0 000 10/0 0
22 |Ams=Esouz o 0 000 10,0 o
23 |AEs=sewz 0 o 00 10/0 o
= e = .
T REAH 200

178 2.4.18 EEL= 23 oo|E

Q s=3ws 2Run RS psvIes S AN S 08 BHRE AN Swe MRBANS0 - O X
/ e L &« Y " &
OPERTOE | RWSN S6D  shaped Shape
|— 2347.0000000... 42230 42044704605, 10455120797,

2 17540000000.. 42230 12230971802... 15011057771
s 1677.0000000.. 22230 semssassTi. s230sassane

17532.0000000.. 42230 108:17201635... 66917332670
s aowoms | 26260000000 42230 2730008726 46626652047.
6 lonia0s | 27800000000.. 42230 97670044028, 1318048303
7 1777.0000000.. 42230 14408314686..| 21502415595
8 2382.0000000... 42230 88782572397 21490350163, Q

26400000000, 22230 186.90207875..| 264 86676382 3
10 2374.0000000... 42230 93.854820575.. 131.50293810. |
1 1634.0000000... 42230 36135770618... 48673136201 &
12 |20100527 575.00000000... 42230 14485578618, 94.537611236. ! ‘ =
13 1635.0000000... 42230 240.79241124...| 187.70410481. &

1636.0000000.. 42230 98.072987915... BOABITS6176. .y
s 1637.0000000... 42230 8231862060 64209623851 L
w 2270.0000000.. 42230 11500287797..| 108.50620963
18 20720407 | 46500000000.. 42230 50127350341, 17314852690,
o 17700000000.. 42230 14553300105..| 825115024305
2 2314.0000000.. 42230 99731545866, 10223043835
a 1682.0000000.. 42230 660.20078857..| 397.75656607.
2 j0nosic | 22550000000.. 42230 1077.1124577... 3297.4691150 S
23 2274.0000000... 42230 371.79363393... 950.83285263. | S /
2 |zieoe | 21600000000, 42230 s00zesnarar... sssviezraz - I ]
T = %0 2001 S 2

TV X B SasS

8 2419 45 == H0[H

271 dolEE vuslygS o E29 FRI} IxEA Lt A

ok

£= HHIE fle

£ EIEsted A4F =2 HolErt AHsid ddsto]

HE 2 dolHe] £2E JF0E BE AUS AYstgh
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o & LY E 2P 2 E oa
OPERT_DE RW.SN sG.co Shapeleng  ShapeAea | MAXSPD -
55000000000 42230 ssoraassy. s3sers o
. 10950000000.. 42230 s2ases7Is20. 11476855008 0
s aonoz swscoooco. a2z 29900621 7516716392 o
o aooos 2041000000 42230 \2seers. “
s 10960000000.. 42230 frysp— P
s osisies. 10910000000, 42230 75293865603, 12790255032 “
; 14000000000.. 42230 [y p— P
AT pp—— PrTraep—— ©
b v R e e =
2617000000, 42230 1616909927 19936970020 P
2 26160000000, 42230 seasazsss2. 499 8784671 P
s 1982000000.. 42230 V661068390, 17405048207 o
T " 1986000000, 42230 e pp— )
- s oto0s 29940000000, 42230 s p——— «
" 19850000000.. 42230 es360821024. 94078197639 «
B 7 2618.0000000... 42230 57.005584167... 49.236925211. 60
s 20000000000 42230 ssaznanor. 241005772 w
o 2100000000 42230 so5 37001856, 10507316893 «
20 zonoos 16000000000, 42230 1125 seseass. 2056 046048, «
™~ do acroosos  27t0000000.. 42230 Fy ey p— s
Nz [ovioses  zaoeocececn. 42220 P p— 0
TA23 |20100512 1362:0000000... 42230 186.02477588... 212.17085120. 30
S T By .

; N TeE w«\% = -

O8 2,420 4% == EOo|g0 MEST HY FI}

publ ic woid analysis(posil info Pgs@linfo, Directoryinfo dir_OutPath)
: Dictionaryint, Oictiomry<int, Dictioarysint, doubless> dicCSS0 = inputCimSus inDo() -
OataTable di_region = dao,getRectRegionlnfo(PgSlL Info):
DataTable di_sPoint = dao,getBasinStartPointinfolPgSiLinfa):
foreach (Directoryinio dirate in dir_OutPath, GetDirectories())
! foreach (Directoryinfo dirMidle in dirDate,Get0irector ies())
f foreach (Fi lelnfo tgasc in dirMidle GetFiles())

: Oicticnary=int, Dictiorary=int, doubless dicSumBain = AscTodr rangel totsc, Ful IName) &
string str_Str0t = Path,GetF i leNamelli thoutExtensionf tghec, Name) , Spl it "_ ) [4] Remove(12) ;
dao, insertSmPain({PgLIinfo, =tr_StrOt, dt_region, dicSmBain):

DataTab 2 di_fccum = dao, selectAcounBhr(Pgelinfo, str_StnDt):
i 1{dt_Acoum, Rows Cont = 0)
! caloCinsuSimlofdt_Acoum, dt_sPoint, dicCSSD):
calouSpesd(dt_Accum)
calcuDecr easeRa teAdnErade(dt_Acoum)

dao, inser tBasinInfo{PgALinfo, str_StnDt, dt_Accum):

d8 2421 E2 YEE 24 A
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=2 JYE B4 myolq E4E UET ¥ £RE 9oy, AT RS

s

3 ol& Fd3] 9% ZES AAEAT
25 U 19 2.4.229) 2

413, IR, Fa,
HEYI dioly 25

- doloi 5= . SEE P o2 BE By
- EEUEHI ol - FATS AE cu
- Bz golg - EE S EEEy
- SlEnE golg

- djojg]

8 2.4.22 28 3|lu] 22 M ZZ2M2A

HolBls =22#%, =29, AdEE 5 @40 2ad £4HFHS0] 7559

= =(NODE)-H =(LINK) Feje] dlolg = 7450 At

s

(a) MIEY A 3= Yoy (b) YIEYZ == dolg
d8 2.4.23 & A UER 3 4o|H
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=E diojEe UEYIY wAAHE ERIE FHE 3t HolHE R4 59
HAshE HAEE e r
T2 wzby Fol dow HESA HeolHo &£4do] Wt 732 7835 Frh

B HolE+= UWESANA RS A% AY doloZ xE9 =28 Ad3 E2FAHS
=

filo
=]
(gl
e
kW)
br
r
%
o
1o
N
fo
ok
rlo
bl
fu
>,

N

o)
b
fu
-
Y
E
it
)

AHHA o|ANA =2 Fuz AXG dHolHolth Fa AFL £, W
So] glom, =2 b e FuE st Yk

=2 AY=S et HA9 I A2 dueE
8 7 o BFL RoEy oy spx WES AL £ YE AF SYES
AgAA Btk A dneEe] dEe AP
g(z), BAAHAA AF BAA7A ] 2 o
f@)=g@)+h(z)7t A2t B AFS $HAHoz Fgast= ot Fel2g

_r;%%}\_v_ o] &3l HAEEAM Ao ol 1FH 24242} Z},

AC)

oft

I
o
o
>
K
R
K

o
£
i
ftlo
an
e

a8 2.4.24 A~ BEEN IF

B A2 SAF7HA ol H-)+5(FH A 7A] A o] Fn|g)= 1002 C AR TR =
7HA] ol FHIEHT(FEA A 7EA] A4 o] FH]| &)= 14 B} Zolx £& HAE=E Bt AR
o Eo] o] CAHNA EXNFORE 7t AEE A9 st Aol AY dagFS o] &3
dEEA 3ol

*BAHOR o]FYE A9 ADBIC>ES AREE AdA FG+5+7=17), CAH SR °]F Y& A¢
A>COE? AZE AestA H(7+7=14) 2H 22 H2H &3 ADCOE A2E Agst= A

A ARG FLAE 7|F0RE QI BE FAEY )% HIES At Hl&o]
P e ARE FAst] 1P
A" dauElEs HEANA FeE daudse FAseH, T dassy FAg
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gol ol & 2459 o] drES WL WA st FEAIZ T

H 245 A&H 2R ANg|E H7|HE st 7| &5(Library) S5
TS
=l _ ViSRS
== CES s 49F
SetCoords (short _inType
AEAMN _outType =PROJTYPE_WGS84)
SetlnputCoord(short _Type) oA iy AH
SetOuputCoord(short _Type) £ &g 44
SetOptions (short _nOpt S e M A
7| 2 ELM =ROUTEMAP_OPTS_DEFAULT)
Sy ROUTEMAP_OPTS_DEFAULT A HHEE2EHM (Default)
== ROUTEMAP_OPTS_SHORT F| CHE 2 B
ROUTEMAP_OPTS_HIGHWAY NETE PMEM
E=IoN SetStart(float _fX, float _fY) EUX 5
=&
s SetGoal(float _fX, float _fY) SM8X S8
7o i
%= R=UN AddWayPoint syox ==
== (float _fX, float _fY)

PROJTYPE_WGS84

WGS84 (GRS80)

PROJTYPE_TM_WEST
, CENTER, EAST

™ M, 5%, 58

PROJTYPE_KATEC

KATECH

PROJTYPE_UTMK

UTM_K

_IDist, long* _ITime, float*x _fX,
floatx _fY, long*x _nSCode,
unsigned short* _pCrsName,
unsigned short* _pRodName)

A2 EtM SearchSync() HEEM AE
GetResult (long* _IDist, long* Hoe 2ol 2l
_ITime, long~* _IFare)
GetTopoCount() BMAZO XH 2H
T lon [Inx, fl * _fX
GetTopollong inx, floats X, Z=es gol AHE e
A float* _fY)
SESE GetinfoCount() FETFEEIENEE
QLY GetSummaryinfo(long _linx, long*

g ?Ixo F=e J2 2H

oj¢} Zo] MEE ot BheE dadES 4

ZE A i
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Y ) | <3A YmAEZ B Views

|- sz ooy 24

4 3234 4%
- AEEM 2

% s <HICIOIE Folof View> rid
¥ [+ HIolE 2lojoig EA|

el & .
B wowa ME

« I (/e

£ 3~ 15019 15018

B2 QEE (itss%)

025 25-50 5075 75-100

HAZOoHH HE View>
2 OH YMIHE EA

2.5 4G LTE FA% SRF4 dHvg = dAZ< ML
AN =2 ARE ®EH) HAAE M AR dolg 7, dgol 7)ol
slojgofol Bk 1#7] 98 46 LTE $4% TAEL o843 Aevg = 7&e A

AL, T Ve AFE AAMAA FHEE AERE G2r7HA wEA AEshH
=

A%, HolElE #43te] DBo| At

AT 7lee & H Z&F o A THestEs 97| £¥3) 5l AZE O] YHolE

251 7 AN AA 998 A5 AR B 23 P
AaAe] JBEA SEE BB Al Fe 222 gAY ofolne] LEu}
45 AGE AFOR Aojale AR NEAAY] wE NEAAMANT W LA}

< EE0 BE83% &S oA oA FoEHA dojd ¢ e A e 23N

Ao
)
bt
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Wooo- W w7 2 5 X o S & B o5 W ° i 31

oF o do %%aﬂ% aﬂﬂaﬂelw i

" x" ~ T o m 2 : °

oH Mx Wﬂ%w,mx 5 + E R omo B oo w9 @

5 ° T B wr_l i o w_m = m_/_m : o of o E2u ~ @

=~ N A= NS & o = ok § N0 1__1_ = S R

) o} X o 1 — T 3 ,.;,._ — FGEEaN] <

Koo T o W - G g

_ va —_ O_E NH Of — TH m.m.u o]

x ™ X B o o 5 o s ™ 1m_| K M o Wy & mm
wrﬂaLL__i%?@%% %m.d]%g £ g%
S B O o T B RN 5
o= N T oo Womow [ N £ p

TR R R AR - 18
By HEEgERE O Mau}ﬂﬁq -
e = By X mo X R 3
e A T N M IR - ST
T S o o T
v B o @ e z
SIS

128

|

A2t 56°

o
O

1 (air), n2=1.2 (glass) —
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Instal |ati0n f sensor module
Wires

A8 2.5.3 MM FE AX T

g lAlA e A T2 AsiAe ZpEFol A2HE ofolwrt A&HH 0w FAE o o Fin)
olo| ¥ 7} FASHA] X2 A4 Alse) xr BASte] s dolHE X5y ofHoh
ofolx F& Alsete] AA= 198 2.549 2

WIPER
wXAD LUR A
e b (XT3 PR—

—

\ RAIN
\ \ Y DETECT

N7 (time)

8 254 M5 A 2HO|H A UAE

I o) ZiEdde] Amrt AAHEY A9t AA HA ded Ve dEe 74
stk A AR Al AT BoAIA EHH o]HRE BTt A EolskE HojAH ofe|HE
& AA AEE dY I dEE HedA gu AsA 23 Al ddAAE ol

A

S0z AP YA weby ol B FAE B} YA A

o oL

4

rr
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BAE Zteth

O 25.5v AA Asak dJAA7E el wet oud AEE YeElerkE AR
O

(1) First wipe (2)Interm|ttent (3) Lowspeed  (4) High speed

8 2.5.5 0l & F7| of 2 I

BoFe ZRRRA e B A BH Bgsy] ANAE 7%, G FEE
2 y

AR Yyt fEA AAYGLS Y= S0l Bas )

N

Az g8 YA 148 Ade Agste] dHolHE FHSAAT & dFodAM=
Z1ZAA A aestE 87 Ade ARESHAT =3, Adol R -9k 870 A -2
dole] $3 & vm L 8/ Mg 5o tha AR HE3] o] Fojx=H9

o &t
B B7HE AAST. 1 2562 & Aol ARER AlA o] dReld 2 ot

A8 2.5.6 QMM dH 2Tx
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N7 Fzol YL F71e] a1 o] RA AN FEE A g3 A
WA W7 Slste] gAY e Bk

- LED Chip 0.3mm x 0.3mm
4ea 58 XA Package

Front Side

= Package Size : 4.0mm x 4.0mm x 3.6mm

Bottom

a8 2.5.7 MM E AOIER EMRl & A%t JHEE

A7) 2~x+= MIDMolded Interconneting Device) T+% & A &= om o= Zetig
Atz e EEAE B ERFo] AR TtesteEE FAE FEY wrA et o]l %h
T2 e HFHE BHIE37] Yt dFA AEY FAE FAAR HEsH
o] B¢ FetxH AlEEF AFARE FF W FHFEo] FASH AFE Ao fasith

ZIRAR] T BFLAE JEE Adste] F MY AdE FAHEAT ol 3

87/Mel diolel FH5o] 7besith oA HS5H HolEE W+ T T
AAHR ZgFE Asteted 283

P A5 54 7hsd AAZAY 715s 7887 f8) M T4 a4
o] ¢ sttt

S 3} 2
- AA ol g Bueo] MM} A% TREEHYL) Yo 9A T u 139

£

o
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= A5 15mm ol&te] Ns= It Al HI}F Ve
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ARl FAE =] fle EDAAA AA Y sig fAe EHats TIeeE AF
o .

F EE dEe LT FHE FAD A RAE

O

FAole ostn FHOZRY HrHE Agse wdz P FPA= FG 7
oz MhA FAnAe AL A A g A G X @ @

4 A vig SAHSRRE olFd Aget W, 7] E9E, =2l o 8@

fru
i
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6"
N
ok
)
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+

N
ok
ot
o
f
do
o
)
)
oz
o
o

2 vHA g97tA9

L
<
i

k
ok
>
N
o \
Lo
2

Hg g Ao AARHoR Ho .

d719k 2ol Aojd B Wy B VIEs A5t flstd 11 2.5.83 o] A

B7h B4 TASAT R BYee) g 2], Aol2E A Aste] oA

7 olF ¥ BIE 9% REHZ TEHE LR A§3l
B7h AYSHAT. 7] 1o LEZo] AR T 2AWAE

&8t =23 e AA Aol FAZE ARXIolt
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19 2583 o] TSt A WS B Ade 19 2599 2ok AA HFH

B3} Azt Zzte] 24 Point o ARGS QS ol g3l g /1S F B NEL
9 goge HEstel AASF Aotk AARHE FHF 650mm’OE B A FES

HOlH

2
1:.88 5:88 1:108 QT2 T 76 5:76
AR HA 2:64 6:72 2:72 6:72 2:80 6:76
(Unit : mm?) 3:92 7:84 3:72 7:108 3:72 7:84
4:88 8:80 4:99 8:90 4:96 8:92
HAHY Fgt 656mm? 693mm? 652mm?

8 2.5.9 AA[HY Bt 22}

571 g 9 )

g
AN

2 Agstel A4 WA BAL P BIE AN
A mRol W@ A WA @k Ant B SRS 24D e FAsY o
A1ze) 1At sl vag AAstch S Mas A " FSAMY Sl
YA E P} QEAEA o A= JGo Wol YAHEIE gy AT AR
dloldel, 1 A 19 25103 2.

-—— E""ttmg St

Concept 1
(Emitter 1ea)

Bx10
10x12

0.23218

Concept_1
(Emitter 8ea)

Bx10
10xi2

1.9314

- Emitter : Side view type IRED

- Detector : Top view type PD

- LED Wavelength : 940nm

Simulation - Viewing angle : LED, PD =60 deg.
Condition - Total Power : SW(1LED : 1W, LED 8ea)
- Glass Material : BK7(5mm)

- Lens Material : PC

- Simulation Tool : TracePro

A8 2.5.10 144, 8xid H|W Al=g0[H
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2.5.2 AAAA 9 &7 oy A=7]<=(Pulse-Rainfall) 7§

tole ¢=7iscld HolHE ¢ A2 HER JIFAdsis dgo=, A3 3l HolH
Ao A tldZolu} input/outputS Fol3 AEFA A WY N~ W L fgrz
e Aofsted F&3 Zleolth. T Aol AbFel AX" AN P derE
Tl FHEE HEF HolHE dF, 24 3 AFs= A do EA7F EAEA
BES HoHE o5, AAste Vles A&t

HA 71E MR AFE dAdAA FH G E 290 *9e T 1= E Y

o

FRAIL, tlolg Aol AlAddele $4l 51 DB A&

\/4

4G LTE
Dongle
36mm

Gps UART
Module

4G LTE Dongle (2504 B8)

73 (55mm (1) * 65mm (4) * 50mm () )

api0's
Status LED
o o o
L 718 (G5 28 + 234K A48 - 6D

(b) I #E &

a8 2.5.11 A EHHI| A

(a) LY HA 2AE

sho] AA 8T
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ol Elol A%

=
=
=
@
wn
I
o
=
=
X
do
ﬁn{

of AZHEY. olgld FHE AFste e AAE dHolH}
MY HelHE 2dsts 7leoz AAEH FEHUN. AA D, Azt GPS HR7}
A%H dolE & AolEdl(Gateway)e] LTE T4 53] 3 AME ®$ Hrh LTE
SAE 8] HAside I USIMe 2gste] AHE 5 e ARlE 8 227
2L F JEE AT @2V M AHE dEEH= HolEHe YuolH MMz dF
Ho AEHE dHolele Yuloly E4& T8 Tz SatEo] DB AWl AAHT
3 2 dTAEe vl ARE #dsty] A Btes <

4

HolE AWolA =3 dzr]e] gdoE dHolE & F UAEF 7|2 /Esiain.

H 2.5.1 27 tiE Apx{H[ @

o= J|&E THET| AMPQF M ST HEALY
1. XS eled . DC 10v~28v | @& : DC 10v~28V
_ _ H/W : ¥HE Q3
Cigar Jack £= : DC 5V/2.4A £= : DC 5V/2.4A
Raspberry Pi 3 Raspberry Pi 3
BCM2837 Quad BCM2837 Quad
2. Raspberry Core Core H/W : #HE 3
Pi Cortex—A53 @ Cortex—A53 @ S/W : HA
1.2GHz 1.2GHz
1GB SDRAM 1GB SDRAM
Arduino Pro Micro
5V / 16MHz ) Raspberry Pi 3 Ol M
3. Arduino ALE otgt phery
(USB to UART IF A Moz HE
AHE)
GNSS £=d7| Ublox NEO-7M H/W @ #HA
GPS620 Module S/W : HZA
4. GPS _ _
(UBX-G7020 &4H) | (UBX—-G7020 &) UART to USB
(AscenKorea) (Waveshare) Converter ALZ
5. LTE Telenor Telenor H/W : #HE A=
Dongle Hipernet 4G Hipernet 4G S/W : #HA Qs
H/W @ HE g5
6. Rain ] < HA_
Arduino®l0| 2 o
Sensor RF oAz

- 160 -



Ao Aol Hg Al &Fe #sk] AR HA W ¥ 25133 Zo] YR HZEE

a8 2.5.13 87| dLf EIAE

e gdrlE £33 H2E 58 AP A e dHolHY FTHE AAD, AA
FE T F 127kA 9 "HelHrh fla, 2 @92 HolHE s

Aok 2ol HdE HolHE vz E24AMME AFss AHAM AF 1the] =4
deolg= ZAIglel Ae7E HA oy, Aol 7F soldel weh Mmol Fe7h 74
A% connectionell A7 A7l e #AJD F AT T EAE sHAsr] A6
THd teolg e MEZE 18 @92 Adsiinrt st HA s 288, o
gojr o] woly 3 ©@ejd gty 12 999 HelHE 58 &9 dHelHz Hasty
4 9 AZS JYsth & 25.2¢ AR 3 B AFHE HolHoth

o
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# 2.5.2 Y QHAM OO[E
Data Field =& Data Field E&] DataType Remark
MA D sensor_id serial ANEHS =71
MMIE sensor_code char(4) AtzF MM ZE (0000~9999)
At A9 geometry Point
MM X Z 7’ location_point_geom geom ¢ Y
Type
_ character }
xEHH x_lat , A MM f =
varying(12)
_ character )
yEHE y_lon , AEF MMe Ex
varying(12)
EHELEZE3 & Zlat
EEZL-E23 D standard_node_link char(10) _ o
- BEZLC23 ¥E 29 9
omHEgC d cd har(8) =HE ZE= 8Kt
sHsSIE emd_c char
- 2HS 2= 37 E2
24222 = (mm/hr) rain_intensity integer 24222 = (mm/hr)
S ZE rain_send_time timestamp | SendTime
LA 2L rain_recv_time timestamp | ReceiveTime
MM A LA ZEAZE | sensor_calc_start_time | timestamp | Calculate Time(from)
MMA MBS ZAZE | sensor_calc_end_time | timestamp | Calculate Time(to)

HolHE 18, bE 9= HEYE A & AFES o2 doly A lA LAY
st &F 2 AHFEE g F o HolH Y EAE goldjRe IAT F AT
2.5.3 4G LTE U ELZE 53 UL&£F dolg AEE 3 M2M WU AA

2 AT HE3 ol HE W ZH I Hae dHolH AE A ZHdea
sensor, 4G LTE Network, ©lol8 43 /A7/E4], Application =AtHZ Pt} sensor=
BB &S Fo|7] 9% mirror, Lens A &3t3 &P tid HHS HAskslr] 9
A2 E Agss AHY B FUAANE oSBT AHH FAAAS 97 AANAY
&F dolg 4= 7|&, GPS ZE & ©E7]|E o] &3 4G LTE Networks
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jni)
e
An)
R
ofy
o
f
ol
ol
k1
N
N
EUE
=

£F dolHE

1
A5t Hol FRAREAS 54 dold BB, sy BUHY, A48

Rain Sensor Server SHT AHHE M2
| DBAJH Web AfH
. ‘ (@)
EAL GPS 417 GPSSIFEE LS ‘
Rk T GPsa /Qé - |
% < - s D KA Log DATA Log DATA

=] =]
@3 &%

e cuos LGS L6
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v | libs
libDaumMapAndroid.jar
. proguard-rules.pro
¥ I src
> [ androidTest
v B main
B AndroidManifest.xml
> B java
v [ jniLibs
v [ arm64-v8a
. libDaumMapEngineApi.so
¥ B armeabi

. libDaumMapEngineApi.so
¥ [ armeabi-v7a
B libDaumMapEngineApi.so
> [ res

(a) Android 2to|=22{g| o FIt

v B DaumMapLibrarySample_iOS
» Il DaumMapLibrarySample_iOS

PROJECT
L |

Open in New Tab

N apLibrarySa...
Open in New Window

Show in Finder

Open with External Editor
Open As

Show File Inspector

aplLibrarySa...

New File...
Add Files to “DaumMapLibrarySample_iOS"..

Delete

New Group
New Group without Folder

Sort by Name
Sort by Type

Find in Selected Groups...
Source Control

Project Navigator Help

(b) 10S 2toj=22| Y FIt

8 2.6.8 2to[ =232 mY FIt

At 22
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4747 Ao g v Androideh 10S7} 24
3k Koyl A 2 XML oA & ol

obeli Zhzke] Aol o

H 2.6.2 AA 2 MA

A4 AE 8 A £t 49

MapView =<7 Android, 10S XestH 7o
MapView Event ZtX| Android Zt O|HI E 2hdof Cfst 21} 82
N SAH, 8 HE Android, 10S | Al SAEY X &of/F4 2 HE

0t (Marker) F7t Android, 10S A 44 2 Inferface #+&
Overlay 24 2|7 Android, 10S ANem ?o Sg2tel 2 & J217]
Reverse Geo—Coding Android, 10S ANe FERE L HE 7M7Y
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<! xml Layout —->

<?xml version="1.8" encoding="utf-8">

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android”

android:orientation="vertical” android:layout width="match_parent"”

android:layout _height="match_parent">»
<Relativelayout
android:id="@+id/map view"

android: layout width="match_parent"

android:layout _height="match_parent"” />

</Relativelayout>

8 2.6.9 MapView H 27|

A B

mapView.setMapCentarPoint(MapPoint.mapPointWithGeoCoord(37.53737528, 127.88557633), true);

P
= e HE

mapView.setZoomlevel(7, true);

i FeE BE ¢+ £ g w3

mapView.setMapCenterPointAndZoomLevel {(MapPoint.mapPointWithGeoCoord(33.41, 126.52),

v

=

mapView.zoomIn(true);

1/ EF O

mapView.zoomOut{true);

J8 2.6.10 X = SAH, &

MapPOIltem marker = new MapPOIItem();
marker.setItemName( "Default Marker™);

marker.setTag(8);

marker. setMapPoint (MARKER_POINT);

marker.setMarkerType (MapPOIltem.MarkerType.BluePin); //
marker.setSelactedMarkerType(MapP0Iltem. MarkerType . RedPin);

mapView.addPOIItem(marker);

EH
=

rE
oN

HELE JZdt= RedPin

A8 2.6.11 OB F7t

9, true);

oi 28
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%
2.6.13 Reverse Geo—Coding
A& ZAo] B & =9 URL SchemeE 53 /NE5Ad 44 AtHAAHE Web Al
28 A Ate AEgor AFe] hsEs s AYe MWtk A= URL

Schemeell= A=) 47], #x=2 olF, FL=2 ols, AMstr], A27], 2Ex vt

n7],

AT

MapPolyline polyline = new MapPolyline();
polyline.setTag(l@ae);
polyline.setlLineColor(Color.argh(128, 255, 51, 8)); // Polyline &5 ifF.

/ Pelyline FHE JE.
polyline.addPoint({MapPoint.mapPointWithGecCoord(37.537229, 127.885515));
polyline.addPoint(MapPoint.mapPointWithGeoCoord(37.545824,127.83523));
polyline.addPoint(MapPoint.mapPointWithGeoCoord{37.527896,127.836245));
polyline.addPoint(MapPoint.mapPointiWithGeoCoord(37.541889,127.6895388));

Line T =5/51

mapVisw.addPolyline(polyline);

f TNEES FAFIEY E8E polylinedf B5 USEE TH.
MapPeointBounds mapPointBounds = new MapPointBounds(polyline.getMapPoints());
int padding = 18e; // px

mMapView.moveCamera(CameralpdateFactory.newMapPointBounds (mapPointBounds, padding));

8 2.6.12 Overlay 224 12|7]

MapReverseGeoCoder reverseGeoCoder = new MapReverseGeoCoder("LOCAL_API_KEY", mapPeint, reverseGeoCodingResultlistener, contextActivity);

reverseGeoCoder.startFindingAddress();

@override
public veid onReverseGeoCoderFoundAddress({MapReverseGeoCoder mapReverseGeoCoder, String addressString) {

=45 F2 3¢

@0verride

public void onReverseGeoCoderFailedToFindAddress(MapReverseGeoCoder mapReverseGeoCoder) {

odelxe & 77HA7F A
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H 2.6.3 HW 74 24

ZHlEg JIsed T

— CPU: 3.6Ghz0|4*8Core

A A — Memory : 8GBO|4f 1
— Internal Disk : 4TB
— CPU: 3.6Ghz0|4*8Core

GIS AMH — Memory : 8GBO| 4 1
— Internal Disk @ 4TB
— CPU: 3.6Ghz0|&*8Core

WEB A{H{ — Memory : 8GBO|& 1
— Internal Disk : 4TB

o] Q1 4l A — 8AlY MM, HXHF 200* 0|4, A 70mm 4
— CPU: 1.2GHz Quad—Core ARM Cortex—ab3

AR P — Memory : 1GB LPDDR2 4
— Internal Disk : 16GB

olef= WEB, A%, DBMS & AW AF W, 7|s871o2 HWE 53 A== dolH

58 B4, XA, FEEF3E S/Wo|th, & 2645 S/We 74 84 I9F 26.15 ~ 2.6.16&
SIW #+A4% 9 =g &g ERDo|t}
E 2.6.4 S/\W 78 24
2= =Y =& lsed
- E AMHe HASot0 A o~ U= XtHt A
Apache (e
WEB 1 . . _
Tomcat — XtHb MH H O] X[ (JSP)2} XtH} ME=E0] A
g £ Qs =24 NS
- MeEE BEES AESH COHYst 372F ol &
Web map 1 A MHIA M-S
Service geoserver — eg3A0 3 QUMD |XE4 HE =
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Postgresql, — LC}2SE Platform & X«
DBMS gresq 1 ° o
Post GIS — 229 Storage & X&
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: Viworld X| =(Gray) .
URL : hitpy//apisvworld.kr |

8 2.6.15 S/\W =

<=7 ERD> <x=a] ERD>
18l 2.6.16 ERD

. yulolEle B85 A8 A7HE 4% s 2 FUF)

EelH Y BN A4HE HelHR 1 FEs} duistn, 44 T &1,
53 dolEe] ofd FAel 4 volEE EFeE thitE HolHE BaTh ofd 1%
AL HEolHE HetutolE o4be] HolEgn Hostr]E s t&F HolHE He
s olrlE A g Aoy Feh

AR A ADAN R FREE HolHE 23 BASE HolHR 13 B9 HolHE
wokthh Agshe @elolth o W B9 wo|Ewe 180 Kbyteo]® o 3800719] HlolE7k
SREh. obdl Ei A 107k 1AL A7 647 12417h 2447 28 A $REE

dolg &3 tloly 5 A4k molt.
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# 2.6.5 A 1 +F& HO|H

28 A| 7} Cll ol E{ Z (kbyte) clolef £=(7H)
1 10800 228000
3 32400 684000
6 64800 1368000
12 129600 2736000
24 259200 5472000

B 2.6.6 12A[Zt 2 Al XtF 0| OE & O O[H

g Ol 0| & & (kbyte) Cll Ol B & (Tbyte) COIEf 4=(7H)
10 1,296,000 1 27,360,000
50 6,480,000 6 136,800,000
100 12,960,000 12 273,600,000
300 38,880,000 37 820,800,000
500 64,800,000 62 1,368,000,000

A G HeolE It obd A =R | HolHARE HolHE VAR £, 1%
&9 HolHz MEsty HF S5& &9 HolHE Jte % ARE sl Wil A4 F717F
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2.7 A% AQAA Yelo|HS BEF AR IRAAR A2E AL

2.7.1 Web 718t A AR A= 74T

Azg e sl F 1TNEAE 2 B2 Y=
S
DB7A 2 274 7HA= &7kt
He dold, A4x, =2 Fo FHo; V&2 FEREHA dAs
AT, NE, HE, TF ZE §9 72 AR, o FEE ol &8 A Fhol
EEHe 52 A 2y, 34 A 23 52 AETT ok

H

I E DBell AAS A5 EH B4

A3} 5)°| DBl A< 3

AARE o] &3] NEL e AE7} A
g OUE Agste

doldl, AR, AR A, B2, §RE-AA, A4 22 AuE £ A
24 SAE AA A= FHe ARE AR, FEdte HHoln
No| EIO[E#0|AID | HOIEAHO0[AID dloj#ip Hol¥3
1 postgrezql rs gb_radar_info goll He
2 postgresq| s gb_rect_info A EE
3 postgresgl rs gb_rect samcheok_info AR oy BE
4 postgresg| rs gb_road_infa 2 e
5 postgresgl ts gb_road_rect_infs C2 YA AL
|6 postgresqgl ' rs }H%&JEI.O n_emd_samcheck SHE.MNH g
7 postgresqgl rs info_region_sgg Al B
8 postgresgl 5 info_region_side Al He
9 postgresq| rs spatial_raf_sys TIE ® e
10 | postgresql ich sensor_raw_data M B
11 postgresql rs th_basin_infa HEZO EE
12 postgresg| rs th_cemmen_code #&5 IAC HE
13 postgresgl rs th_degrade_info &E HE HLF HE
14 postgresq| rs th_road_rect =3 A OfE
15 postgresgl re tb_roaddanger_info T2 9" En
16 postgresqgl rs th_sumrain_info o ds g3
17 postgresq| rs tc_code_sys e 2 HE
8 2.7.1 HOolE AN

obelt= 7 DBe| 3-24-44 wAlol sl A48 Aelsct.

dolt) 58 w9l dolHt: F5EALE T3 WAE ASC 5

ez +3, WA

3 ABEEL 7HA G

BSAE o Aol Fed ZR BANE AN EATUL Fal FHSA.
dlol) A=E W7 80kmoll T5m x 75m Ax HAR o] FolHs] W] 7 AxpEz
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