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Abstract

This special problem proposes the Internet access to all things (Intemet of
Things : oT) application on Android to monitor water levels in community and plan for
evacuation for the user who lives near the water resources or high risk of flooding. The
pressure sensors are placed in water basin near the community to measure the height of the
water. This can be also observed from Android application. When the height of the water
reaches the critical value that was set in the application, it sends notifications to the user.
Moreover, Line bots used to let the user knows the potential risks from rising water levels.
At the critical level, the user needs to evacuate to a safe place located nearby, the Android
application will guide the user to follow the direction to the most safety destination. In case
of many people are already evacuated in one place and it reached the maximum amount of
limitation, the application will change the recommendation direction to other places nearby

using Ant colony optimization algorithm for making the decisions.

Keywords : Floods, Migration routes, Safe locations, Water levels, Ant colony optimization,
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PARAMETER HPT604
Characteristic: Various configurations

Corrosive proof,explore proof and leakage proof functions

Highly-efficient lighting protection and strong RFI & EMI resistance and well stability
Applications: a. Water tank level measurement and control.

b. Fuel tank level measurement and monitor (diesel,gasoline kerosene and so on).
c. Liquid level measuring in tank,rivers,lake,sea,Well,tube,underground water and so
on.

d. Special occasion such as high temperature liquid (up tp 100 degree O),strongly

corrosion liquid level measurement (request by customized.)

Pressure Range:

0-0.1 Bar...50 Bar / 0-1M.....500M H20 Optional

Overload:

150% F.S.

Burst Pressure:

300% F.S.

Accuracy:
(Linearity;Hysteresis; Repeatability)

<20.5%F.S; <+ +0.25%F.S; <+0.1%F.S
Including non-lin., rep. and hys.

Optional

Long Stability:

Standard: 0.2%F.S+0.05%

Working Temp:

-30°C~70°C OR -30°C~100°C(Customized)

Storage Temp:

-40°C~90°C OR -40°C~100°C(Customized)

Temperature Compensation:

-10°C~65°C OR -20°C~80°C(Customized)

Medium compatible:

Compatible with 316L Stainless Steel

Electronic Wire: 2 Wires 3 Wires 4 wires

Output: 4~20mA 1~5V 0~10V | 0.5~45V 0-100 RS485
0~5V Ratiometric | mv/V Modbus RTU

Power Supply: 12~36 V DC 10~36 VDC | 15~36v | 5Vdc 10Vdc 10~30Vdc

Polarity Protection: Yes Yes Yes Yes Yes Yes

Insulate resistance: >100MQ@100V

Zero Temp. Drift

0.03%FS/°C (<100kPa): 0.02%FS/°C (>100kPa)

FS Temp. Drift:

0.03%FS/°C (<100kPa): 0.02%FS/°C (>100kPa)

Electronic connection:

Fixed cable and water proof IP68

Response time:

<10 ms (standard); <1ms (Customized)

Pressure Type:

Gage pressure; Sealed gage pressure optional.

Certificate approving:

Intrinsic safety or ExdUCT6 and CE Certificate approving

EMC Standard:

eleltromagnetic radiation: EN50081-1/-2
electromagnetic susceptibility: EN50082-2

Lighting Protection:

(optional functions)

Air conduction more than 8000V;external sensor more than 4000 Voltage protection.

Cable optional:

Cable materials are optional according request,we offer 3 type special cable as follow:

PE Cable (Water Prossf) ;PUR Cable (Oil proof) ; PtfE Cable (Anti-Corrosive).

Weight:

Net weight is about 0.35KG,Full Packing weight is about 1.0 KG (Not Include Cable)

Remarks:

Special applications request by customized
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TTPUUUJURANT (Operating System) finifauss (Middleware) LLazLLaﬂwﬁwﬁuﬁﬁwmy
Wiy Lﬁ@‘iéﬁﬁmé’vﬁmuuuqﬂﬂsf,ﬁwnwwLﬂﬁauﬁ (Mobile Devices)

msv‘mmmamam5asﬁﬁﬁu§magwizw§yﬂ% et (Linux Kermel) #4ld
Android SDK (Software Development Kit) 1Hue3esiiodwsumswamuennaiaduuy
S8UUUURANS Android uagldnw Java Tunswemn

anndnenssuvesusunsess (Android  Architecture) 1?ugmmaaamﬂuéwﬁu%gu
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1) wouwaindu
ﬁ?uuaﬂwﬁm%’u«'osag’iua’aqumm‘[mqa%ﬁaaawfjmansﬁmmumaaﬁ Faid
fuveaueundinduiidniauyinnmsianntusniieldny wy woUnGindudinsu
nMasu-dedlud  SMS  Uiiiusrederande 1Jusy %aiWémamanﬁm%’u%asﬂu

FUuuures apk Flagvnluudazgnifiulfeglulsane? data/app

2) wouwdiaguisuidsa (Application Framework)
InsiunanansaisenldauldlaeSonsu Apl (Application Programming
Interface) %3 Android IéeonuuuliiieliesenisiSenls wazanAINTUTulyY
sl application component

(%

nglutuiiussneuseueundiadumsuidsassi
® View System faduilldlumsmununsvidwmiunisaiueundindusine
® Location Manager Aioduiidnnsiieafudrsumisvesiedosgunsainnm
GRLIN
® Content Provider fiodhufililumsmuaunisidrfwesoyaiifinisldusiuty
& gy v ] i | %
® Resource Manager Aagundnnstayasie Nalldludruvesldnlusunsy
® Notification Manager fioahufinuguinnisairngg fansuuuavaniuy

® Activity Manager {ugaumuau Life Cycle vasuauniindy



3) $ulaus3 (Library)
Android lesausaunguuedlausn3snan fidduasiiausnduenlfiitels
tniannlaldanu sethweslausifiddy wu
® System C library fionduveslavsidmnsguiioguuiiugruvesas C
® Media Libraries fpngunisvireuluduvesiaiiiifionian
® Surface Manager ABNguNIINNISIULUUMNAD N5ANTITe
® 20/3D library Aonguuaens inuuy 2 Sfuasuuy 3 5
® SQLite Apnguueguloys
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v

4) Fudundiaesiua (Linux Kernel)

TLUULOUATOUA 5ugﬂa%'wwuﬁugwumamUuuﬁﬁamiﬁqﬂﬂmdu%ﬁ%ﬁ
Heaidunsirumatea@undlasdruannudiazisadostuesaunslaenss wu ns
IANTNUIBAIUTT (Memory Management) n158an1sInsiaa (Process Manage-
ment) Maideuniairotne (Networking) s amdnonssuneunsosuanssgud
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wonaniledaleBnee 1wy Android TV, Android Auto, Android Wear

Android Application azgnifisulagly Android Software Development Kit (SDK)

uwazazldn1w Java Tunsi@eu vievstansiuiu C/Cos Saunsavinle wazdalin1w lvud
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A

P91 Kotlin Aanansaliulaauiu

n8lu Android Software Development Kit (SDK) %‘U’Szﬂ@UlUé”JﬁJﬁmmLﬂ%‘mﬁa
Tun1sWmun Application uu Android 194 Software library, Emulator ifiel#dredanis
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JUT 2.2 szuudfiRinnsuounseys

2.5 uauATRLAANALD
wounsews andle [5] (Android Studio) iWuadesiiodmsutnwannilelunswmwun

wouwdintuangiia lnetnqussasiveauounsess andle fo fesnsimuiniesiiodinsy

a wva
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Cimaie T e ) dayout | ety muinami i
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Paierte Bt s Bneusas T (Bapptheme “sanActvays K. f2s. Companert Tree 3 % §
21 Layouns & o wsmn o ¥ Devce screen »
Framelayout Y Relatvetayout
Uneartayout (Horizontat) A5 TextView -
Lineariayout (Vertica)
Tablelayoit
* TableRow
Crdtayout
| RelatveLayout
- Whigis
5 Plain Teaview
5 Large Text
A Mediom Yext
5 Somall Tewt
Kt Smat o wprtcs 2?57
» Eivakes © Radioution
¥ 1® Gradte Seripts 7 Checkox teyoutheight match_parent
 buid.gradle (1001 My gabeason? o Sech style
2 budd gradle vodue ol e Topbveen accessibBvimeRegion
& buid gradi (s wes ;mgw accessiamyTraversaia
sl gradle-wrapper properties (Credi Verson VW
B Biiguannd-ride s (P ronnd S L Progressiar flarge) accessibiyTraversabe:
3 g ol g THECHI Rk Lo Progresstar (Normah aipha
3 Jigradle.properties (77411 Vrogees) 4 rogressisl Canrl) background
3 & setings gradie 1 = ProgressBar Horizental) - N
» Jilocal properties 0% Lo > Setkdat | backgreundTinowode
::'::" cickatie .
£ WebView contentDescription *
g Tew fleidy | comenCickable g
i Plain Text | eeation &
2 Person Name. frewabie. E
* Design | Text

B Yerwindl g AncroidMontor & O Mestages 4 TODO i
T} Gradie buitd finished in 194 672ms (2 minutes 390}
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oonuuuuazndnlulnsroulnsaiaes uasyeiesediolulasraulnsanesdmivasrenunsel
Favia LLaﬁmqLs‘?jﬂsﬁmauﬁmmiﬂm'gﬁULLazmmm‘quluiaﬂmamamwlé’ ARERATIRIEN
Tasanisdnisuandnolusisauisuazseniuislomusosa Falgsuouamnnelddyyn
oy MUUUA5150 U (GNU General Public License w3 LGPL) %30 GNU General
Public License (GPL) aygynldiniswanuesn Arduino uagnsdmineveviuwaslaeyana
1o 9

MseanuuuUeinYes Arduino dlulaslnswawesuazreulnsamesiinainnany
vasaliypnyadunn / i dnnuuuiidneauazeundon (| / O) fionasednfunnsvens
(Shields) ua¥2995dY ¢ vesadidumesinenisieansuuueynsusanis goat (Universal
Serial  Bus : USB) ‘lumag’u%ﬂ%ﬁm%’ulmmiﬂmﬂwmﬂmamﬂama%a’auqﬂﬂa
"LuimﬂauimaLaa%%am??ﬂﬂmﬂwimal%ﬂwwﬁwaa@mé’mmwmﬂmﬂmwﬂﬂmmu 2
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3w0in ICSP : d1widy USE interface

Q
L)
a
@A
g
o

11{SPI} MOSI
104SPI) 5§

3Hnterrupt 1
2-Interrupt 0

K]
\9‘:‘/

Lo
sl w | 5.0 ICSP : Atmega328
Ao 6 - ik

LG ; Atmega328

-

g '
/V S
oo
¢ s o Tavofn 1O
8.wo3n Power UK

sUl 2.4 vasnengli [6]

NNJUT 2.4 annsnefuiaiuUsznouseresueinegli (Arduino) Thdai

wosn USB lddmiusiefunauiumesifiesulnanlusunsid MU uagdsluflsisy
VD3N

Uu Reset Mnailosioanisls MCU Sunisvhanlvg

WO ICSP 993 Atmegal6U2 Dunefndilélusunsy Visual Com port Uu At-
megaléU2

wosn 1/0 1WuATnea /O Twsusivn DO #3 D13 uonand una Pin wyhmthiigue
Wisifindae 1wy Pin0, 1 1w TxRx Serial, Pin3,5,6,9,10 wae 11 1w PWM
Wosh ICSP 983 Atmega328 1HumasnilaTusunsy Bootloader

MCU w3 Atmega328 1Ty MCU Wlduuueasnongl

woin /O weninaziduiidnea /O udh Suldvuduvessudyaneundon saus
21 AO-A5

wosn Power ihiliiFssosuesaiienoenssrglnlituisesnieuen Usznaudsan

TWiEBs +3.3 V, 45V, GND, Vin

Power Jack $ulwan Adapter lnefiusafuagsewing 7-12 v

10) MCU %8¢ Atmega16U2 1¥u MCU fivimiiillfiu USB to Serial Tne Atmega328 as

faranu Computer U Atmegal6U2
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2.7 LINE Messaging API

Messaging API [7] L?memuawuaaLL@UW%Lﬂﬁi’j'ulaﬁ?fﬂuﬂ%f\gﬂ’uwwu%ﬁm LINE 11
nmaaliiniauds AP Sluldlunisi@oulsunsuld dsasvimiiiidusanandlunis
\Jousaidsulaesidniu LINE Chat vildinwaunannsoiimunlavueniusnifiensulstu
Aldauld wu maneundugldeniedennudnluifniuuweunindulad andnenssuves

Messaging AP Ltﬁmﬁﬁgﬂﬁ 2.5

YOUR SYSTEM

(]

g /

Dats Bases

— .

.
.
Messaging Servers

L
3 @ Data Bases

Ul 2.5 an1dnenssuues Messaging AP

'
L7 a a

1Bivineiazifeusdaiuunanwosuves LINE WedldiiuUgyduoniiadraduiiiou

1)

(O

szuvasinmsdiiiamweluiiidinines niudiaesavneusumsemwetunardedoya

ndulumgle Fansdedeyalussuuagldzuuuures JSON

2.8 JSON

JSON [8] %30 Java Script Object Notation i5ufindnufeunasldfiusgaminiy
wsnelinnudlalddheuszanunseduresniw figduvunisuaniasudeyadifivurnidn
annsnatuuagliiadosewildie finuludaszegsanysalvesgUuuuvastoys

JSON iz nwnves Javascript aghignuesinfuniwilusunsy uignues

a v

Wunmwilunsuaniddeudeys TnefilausnSvesnwidusldnisussmanauuy  JSON L

Y Y 1

wnduaneangluagdu Megnnsdniiuteyares JSON wamdguil 2.6
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”.,n

{“Firstname”:"name”,

”.”

“lastname”:”name”,

“address”:[
{
“address1”:”address”,
“province”:”bangkok”,
“country”:”Thailand”,
}

]
}

JUT 2.6 sUBgenIsInIiutoyaves JSON

2.9 Google Map Android API

Google Map APl 1du APl ianansadalvinimuaimisatinaiuaiusoves
Google Map unldlunuvssnuieslaliinsiluszuuififinisueunsosn lolowoa wie
wuddledt Fsihanlflunuiiveddeiine deyarfifadumiazign assdgn Tnsguuvuas
u (a94390,a8590) 19U (138.00001,61.74849) Tnsdaliauausansnaunnuslizonld
W MsUSusausu Msuuztiidung nMsuUasiogduii

Google Map Android API 1lu API #lduussuuUfdRnisueunsosd fitmun
Sufusosdlusunsu Android Studio wagyiin1suiin Goosle Play Service lu Android
Studio 9Nt dugaswe AP key 970 Google iiipsndnveuiwaliLoUundindudia APl key

Mo yhiREInsnnule fegewes Google Map WanIRagun 2.7
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g‘U‘Vi 2.7 5Us79813999 Google Map [9]

2.10 VQEHNITINURUNITINGW
2.10.1 Ant Colony Optimization (ACO)
Fumouds ACO [10,11] ldvnausnfiusnlas Marco Dorigo 1wl 1992 158n71 Ant
System (AS) gna%w“ﬁumLﬁmﬁsmmquﬁﬂsimm Real Ants (19939) @dlutneusnuesnis
ponMeMnsYRINAtY unlumeuusnazISuEINMIB IS MsIAuMNIvBALHALFI9LE

v [y

anwaznszeiueenluidunsiuausiaziildazgnudosasillsluu (Pheromone) 13deun

v A

Mvusransasuilatsuinniiiasilsluuiundaneunirdldivdesienly usiuvse
tdumslaniinaduriunnUinnavesansillsluuiinavsesesnunfiazdunnauluse Tu
ineuferiuluuinuniiuafuinudosuiinuansillsluuiezdovnu v efignansills
luufagmelvanuinauviodunaiugdewnanliiunditug uudesasilsTuutiues
sewgiiunaasilslundsdudiudrdyfidmansenurenisindulalumsiumamse
= v a v = P @ & a o ) i

wdenidumaeiiazldvosundidng uafinumdwduasweeuiumumeitasilsluulaes
og wheiigaudiazmdoduniimunzauiignainesualudunasemsifissdunis

LAE

2.10.2 Double Bridge Experiment
Double Bridge Experiment Lunsnaassfinandliifiuianisiiuniavesunuag
ANuFIRLSYe IS sTTsluutunsanduladenmaiure sunldog e mandsnids nng
naaesunsiiuniuainds (Nest) TUSunaemis (Food) vudumisiisvunlsiduy

YNUAUTAIDDBNIINFINAD LTNIIEN 2 MUASVNLENTIE 2 NI9ILUUSSIURUNDUAL R
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A wsMaRuvieaznuildlunismeassiuariieg 2 wuu Tasuuuil 1 asdumadiu

WS OAZHIUNTAIUYIVBUAUNTYINAURD SLUENVBM I UENTLENDBNLTIADINI99LS

FEUENN (AINNB) YINAUEIULUUN 2 SEEENIUDINIIUENTILENDDNUT L TN1LaN19nTIaT
| a =

P1ININDANIINT

WeunsuAuneana gy unagvhnisdudunililuiaonms maiuniseun

12
% =]

tuaziinsuassansillsluusenuisos ) lUausgafinuemns madiunisvesnsdell 9z
sulinnsiSeuinmaifunsnnuadaneunin Tnsunszdannusinaesillsluuuuduni
wumslafivSinailsluuiiunn unaiufasilonageiiunazideniuduniady diu

umsdlafiiiuSnalsluties Tonafiunasidenidunmaiiy fagtdounu wanafud 2.8

g‘U‘ﬁ 2.8 The Double Bridge Experiment

NNJUT 2.8 \unsuansnismeaesuuarwugitinmenlaiiviiy (Msvaaesiiil
aenugTinNLETIAuILAnsaE) Al (1) UAAHUMIUUUGIIFDNLEUN997n S LY
Sundsemnsuasiiufimsudosansillsluu (2) Wewsdduumnndu Vanasansillsluufass
agindunsiuniiuriou ludunsifisserenninfusnsmssemevesansillsluuayd
annnidumaiitiszeznadundn iesnusdeddinailunsidumanuniuasundadly
ﬁlﬁﬁlﬁumnLﬁmﬁ’uawﬂa’aamsmﬂmuhjﬁuﬁauﬁﬂ%mzumsmsiuuﬁﬁagjLLﬁmwmm (3)
vhetigeavidorisndumaiofiunimunldidumansiludumaems dumsdondy

unanduuazldinatiosiige
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2.10.3 Traveling Salesman Problem
n3uilym Traveling Salesman  Problem (TSP) #eglundu NP-hard  Aeidiu
Jaymienlunsmeney Tnsdgymues TSP Afomsmdidy (Permutation) vesnsiiyly
Fudlowiaq ynidledes Tdeuusazdiodldifivsfufior udafunmnduindasioditusy
mmmnmaqﬁmﬂ,mﬁa&ﬁ devunmvesiuudionfiuanntu dunsiiuludadies

] a g ve ao =3 o a ¢ o : .
sinae Mululdnasiiduaunndu Tudnwagmsiiulnvesilaidy wuu exponential time

WARIAIFUN 2.9

JUR 2.9 mMmsifivlaves function WUy exponential time

sain e uiiead lUifieslifisies Tunsdiile Algorithms  535uA1¢)
8Nf18879 19U Brute Force Algorithm Aefiansunyne uadnsidulule (Candidate solu-
tion) ®19vzARdldszEzAEIUIINUTlaNsaseRmeuly Wetinsifiusuiuiies
ﬁi’wu’suﬂ%ﬂﬁ%ﬁaﬂ‘ﬂuﬂﬁLﬁumqlﬁmwnﬂLﬁaqﬁamﬁuﬁuSﬂwhs?’a #198139n151 Brute

Force Algorithm lunsuAdaymn TSP uanadsmisnsdt 2.2
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5197 2.2 Foeensly Brute Force Atgorithm Tunsuitaysn TSP

City number Number of Steps
1 1

2 1

3 6

q 24

5 120

6 720

7 5,040

8 40,320

9 362,880

10 3,628,800

sl 39,916,800

12 479,001,600
13 6,227,020,800
50 3.041*10764

2.10.4 Ant Colony Optimization Metaheuristic

Artificial  ant gnas1esiuivelduiteym combinatorial optimization lpsuaas

Wunatenfiuauinibunsw faudslunsinduls ¥t = UJL 39 solution component

(Wramvasrmniazufiiniuain solution component & C nswl G c(V, E) aggn
amﬁuumnmmauwuﬁﬁummuﬂsuna‘u‘lu Claa V \wRvesgngedn £ Ao wwmvasveuwn
nszvaunslumsuilydymives Ant Colony Optimization Aewmaziiumsann
ngegaludsgngegn (Vertex) mmelsvauiun (Edges) aufnidunsaw Yaunauillsluwasgn
me]'umammumamuwmawsamauwmﬂuamsww mwis‘[:uuwmauau AT 2vysvenis
ANNUBIEMSUATymAivle mmmﬂfuﬂﬁ)flmﬂ’wwiﬂmumwaua‘i,umimumaLwaﬂum

wuwmlﬂ %dﬂﬁ’]&lﬂ‘U’)ﬁﬂ’)iV}ﬂmfﬂiQ (Real ant) Tcz’ﬂumﬁmuwmﬂ'sah}smmmi 989

ACO Algorithm waniagudl 2.10
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Set parameters, initialize pheromone trails

SCHEDULE ACTIVITIES
ConstructAntSolutions
DaemonActions {optional}
UpdatePheromones

END SCHEDULE ACTIVITIES

3UN 2.10 ACO Algorithm (Pseudo code)
msudlymves ACO aziSusuinsimuaesineg (nitialize) uazEugy Fannelugy
szUszneume algorithm dosneludnanumfe ConstructAntSolutions, DaemonActions

(optional) ua¢ UpdatePheromone #siisneagidensiadl

2.10.5 ConstructAntSolutions
wAved artificial ant §1wu m favaiedneuTidululdandruresiseu
C={cij} Wwefii=1,..,n wej=1,..,|D;| nsasresmoviuasdunn
Luifidmeu (empty solution)  SP udawntu luusasfuneuresnisadrsfmou (partial
solution) P azgniiissedinusznovesiineuandmuilndidsstlaed N(SP) c
C uszanhaudiusinasraunsm nefaidonvesdruvesimeuarn N(SP) o

< [ L9
wesaanysadluseunisyineudaly

2.10.6 DaemonActions

dlofinsusueillsTuundsannsadrsdmeulnfnounis on9iidgyvnunteenad
nseviuAntusendt daemon  action ifod#33nsuidymlaoame Paywumaniflal
ansaudluldfmiouniiosiaidiey 0199880d435 local search Tunsuslodaywmdsands

ASUSUA TSI uLAD

2.10.7 UpdatePheromone
wajavnevoamsdmaniilsluy Aonsiimeves Mstuuildannismidudiaiae

wazanAilsluuflaanndunisiliufiun tneddeulves
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o nsanrveslsluuludunanlud Quinaiuniunsedives) Weuldfunisseime

ol stuuludunanunasddifu

o MsiNszAU Wsluuldiiuidunaia (Funnaifiusldifunieann) leadendenld

IDNMSTMUNL AL

2.10.8 Ant Colony Optimization Algorithm

ACO algorithms figminluldfinnnunevatsuuy usiemundnuiiiugudioatu ns
¥auves ACO ﬁaﬁ'umﬂmLwiazéfmLauwmnﬂ@@%ﬁ@lﬂﬁaf\gwﬁw%mﬂ@@f] ilsluds
ogean meldveuniitvualuiFens auAndunsm UsunoswesillsTuuasgnifistuuas

[ g, V)

gnazaulonniuyeriugaiiy Ailsluuiignasauasvswenfenmnmueadumatiueldly

Y

mssiumenniuuaiseluildrillsluududoyalunsdnduladiums (meluveuiand

[

Amun) Alu ACO algorithms naulauasldfuogsunsvansiisi

2.10.8.1 Ant System
Ant System (AS) 10w ACO shusniigminaus Taefignumznisiaufe

Aillsluuasgnuiuuglasunynfidiunisasunnidunie duvesdimeu (solution
component) Cjj Feveutwmvasnsmiuas T;; lddmiuuiudsellsluy i fefils
luummdiusssvinveunveadiesifnrotuuay | Aodllslauignuiulss &

aunsn (2.1)
Ty i (1— p)'T-I-Z;(n:lATLk]- (2.1)

1oy
p € (0) Ao sansinsszmevesiilsluy
m fs IUIULATINUG

Arlkj AeTnillsluufiveuwnveadies (i, J) fiua k Usowesnun

V93 syuunafuldifiey 3 wuudeiufie Ant - density, Ant - quantity waz
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2.10.8.3 MAX-MIN Ant System
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