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5.3.2 WHUAIANAURUTN1ToYa (Entity Relationship Diagram)
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. Station | |sent: Yes/No
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rain: Double l Address: Text(265) '
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Executive Summary

1. Introduction

Three factors of the increasing of Thai population, the expanding of the social
group and the unknown using of natural recourses are the causes of the fastest
destroying resources especially, in the forest area. According to the statistic of the
forest area in Chaing Rai (1983), noted that “In 1983, there are 10,433 squares
kilometre of the forest area but it was reducing to a half of area in the year 2004
approximately 5,105.5 squares kilometre”. It is because human behavior without
sense of awareness to possess the forest area and destroy the forest for agriculture and
etc. Therefore, this cause will induce to destroy the soil structure and when it has
much raining until soil structure couldn’t be formed also included with lacking of tree
to hold the soil structure, it will lead to raise landslide issue. Besides, if this problem
remain and unsolved absolutely, it will increase many effects to each other also to
another problem altogether. For example; the social problem which lead to human life
and human safety, when the landslide always happened, there are a lot people will be
the homeless person. Moreover, it means to the raising of immigration issue because
people will immigrate to the new places such as into the city or moving to the forest.

However, this research has been done for solving the problem of the landslide
by making the virtual reality of landslide simulation warning all people to know and
recognize regarding the effect of landslide. Furthermore, this research develops the
landslide monitoring and warning equipment included the risk measure system,
connecting data base system, and warning system. After that, installing the warning
equipment inside the Mae Fah Luang University’s area is for testing overall system.
On the other hand, this invention will be useful for all organizations which relate
directly to this problem for knowing and protecting people before the problem will
happen in order to reduce the rate of more risks raising in human life.

2. Basic Concept

The landslide issue has destroyed the social area of Chiang Rai province in
several years. Besides, it will increase the negative effects to the social and economic
so we need to have the waming equipment. It will reduce the effects from the
landslide issue because this instrument can predict the previous events. Furthermore,
it can classify in to two groups which are stable factor and variable factor. However,
the instrument will check upon the variable factor such as the rain fall and the soil
moisture when the variable factor change to the high level the equipment will alarm.

3. Research Scope

First is to study and develop the measure systems in order to find each factors
which lead to the landslide. Second is to develop the data base and finding the risk
factors. Third is to improve the connecting system with the risk measure system.
Fourth is to install the equipment inside the MFU area. Last is to investigate and test
the warning system inside Mae Fah Luang University.



4. Conceptual Framework

The development of landslide monitoring and warning equipment research
consists of risk measure system, connecting system, data base system and warning
equipment system. After that, we will install the equipment and test inside the MFU
area. On the other hand, the instrument consists of two parts which are:

Base Station is set up in each check station wherever possibly happens a
landslide. It is built up with the Rainfall Measuring Device connected to Water
Counting Device, and the soil moisture measurement links with the mobile phone in
order to transfer the SMS signal. The substructure contains speaker stood by when
receives the signal from the mobile phone warning when the rainfalls over limited
amount

Controller Station is set up at the head quarter for receiving signals from each
station and evaluating by a computer. Later on, if the rainfalls amount is riskily over
the limitation of an area, it will alert by sending a warning SMS signal to that station.
Then, when the station is received, it will announce the warning throughout a speaker
for residents’ notification. The device consists of:

1. A computer programmed investigational a landslide software.
2. A cell phone used to receive SMS signal in other stations and later
send it out to a computer.
The device consists of two primary functions: the Rainfall Measuring Device and
Analysis Program. The functions are provided into each station. Besides, other
sources are used the solar cell being the main of energy resources and saving them in
to the battery energy. All energy will turn to use at an emergency time.

S. Research Methodology

The development of a landslide detection and warning system has begun and
continued this research from first phase and second phase, which were considered
related factors towards happening a landslide by applying a geographic information
system (GIS) of aerospace technology, “Remote Sensing” and Image Processing.”
Therefore, seven risk factors were determined: rainfall, slope, forest, rock type, fault,
rainfall, windward, and height. Subsequently, the system of warning equipment was
developed. Inventing the model of a landslide monitoring and warning equipment
consists of developing methods as following: the landslide warning system, landslide
detection device and warning equipment, risk measuring system, and data-receiving
and transmitting system which of database, monitoring, processing, and warning.

5.1 The principle of all functions

5.1.1 The Risk Measuring System composed of rainfall and soil moisture.
5.1.2 The data-receiver and Transition System
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Figure 1 Overall Flow Diagram
5.2 The Risk Measuring System composed of rainfall and soil moisture.

5.2.1 The Structure of Rainfall and Soil Moisture Measuring System
5.2.1.1 Analysis and Design

Data Sending System

Rainfall Water in soil

Sound Alarming

v v
Rain measurement [~»{ Water in soil Lb Data sending

SMS data by GSM

Module
Data Receiver System
Data Receiver [ Data L8 Text data to N Database
interpreting Database o (Access 2007)
to Text form

Figure 2 Flow chart of rainfall and soil moisture measuring system




5.2.2 Designing the Rainfall Measuring System
5.2.2.1 Analysis and Information System Design of the Rainfall Measuring
Device
5.2.2.1.1 Drawing up Energy System and Rainfall Measurement’s
Diagram

[ Start j

Battery Charging
System

Battery

Electric Power Support

v

Rain Measurement System

!

AVR Calculator System

v

SMS Data System

I
]

Figure 3 The function of energy system of measuring rainfall’s diagram

5.3 Signal-receiver and Transmissive System, database, monitoring, processing,
and warning
Analysis Program Design
Data Analysis program works as a receiver that receives signal, regarding to
rainfall quantity in each base, from communication devices. Then, the program later
collects data to the data base, shows up as graphs of rainfall information, and
determines rainfall levels in each base whichever might be possibly at risk, lookout,



and the final level that a landslide possibly happens. Therefore, the program can alert
for awareness.

5.3.1 Analysis and Information System Design

5.3.1.1 Data transferring function‘s diagram and Monitoring and warning
system’s diagram

o Substation Monitor station

LCountrain volume with afunnel 1

I Get soil water level 1
3

$
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amd
Send risk factors dats to
maonitor station 2’
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Check cumulative 12 hrs
rain

j 1
Record in smslog.txt j

Risk factor
data?

1 min redlight

—
mam.2
N

1 min yellow light l"

1mingreenlight l__

Figure 4 Data transferring function‘s diagram
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Figure 5 Monitoring and warning system’s diagram




5.3.1.2 Data Flow Diagram and Entity Relationship Diagram

rain Factors
valuelD: AutoNumber FactID: AutoNumber
timestamp: Date/Time FactorName: Text(255)
rain: Double FactorEng: Text(255)
stationID: Long Integer FactType: Long Integer
_& FactWeight: Double
Surve T ql T
factorSurveyID: AutoNumber Station
stationID: Long Integer stationID: AutoNumber FactorType
RU: Long Integer Province: Tex1(255)
E I,:::g ::: : g s'r Distrct: Text(258) factTypelD: AutoNumber
d, _ Address: Text(255) FactType: Text(255)
o Long eteger - —_ —6H Latitude: Double FactTypeEn: Texi(255)
n{-l—u’"gl'"'ege' Longtitude: Double TypeWeight: Double
% E'"QI r:teger wamnLevel: Long Integer
::ei;:tg- Soﬁi watchLevel: Long Integer
silats: DistalTime movelLevel: Long Integer

¥
|

waming
warningID: AutoNumber

stationID: Long Integer
wamingLevel: Long Integer
wamDate: Date/Time

Figure 6 Dataflow Diagram

The device consists of two primary functions: the Rainfall Measuring Device
and Analysis Program. The functions are provided into each station:

Base Station is set up in each check station wherever possibly happens a
landslide. It is built up with the Rainfall Measuring Device and Soil Moisture
Measuring Device connected to and the links between digital-signal and mobile phone
in order to transfer the SMS signal. The substructure contains speaker stood by when
receives the signal from the mobile phone warning when the rainfalls over limited
amount

Controller Station is set up at the head quarter for receiving signals from each
station and evaluating by a computer. Later on, if the rainfalls amount is riskily over
the limitation of an area, it will alert by sending a warning SMS signal to that station.
Then, when the station is received, it will announce the warning throughout a speaker
for residents’ notification. The device consists of:

1. A computer programmed investigational a landslide software.

2. A cell phone used to receive SMS signal in other stations and later send it

out to a computer.

The signal transferring system comprises GSM Module and connects a
computer with RS232 port for evaluating data sent from rainfalls measurement
in each minor station by “Reciever.exe” software of “Landslide” program.



Then, the evaluation will be sent to ACCESS 2003 for saving as in Database.
Therefore, opening, searching, editing files are easily accessible.

(@)
(&)
=
DN o
(LR,
| =)
2

Figure 7 Device model

6. Summary

The development of the landslide monitoring and warning equipment has been
originated for connecting more three minor stations settled in Chiang-Rai province.
That is to say, two extended networks have been joined together for the purpose of
efficiently and widely improving system function, and also enable to practically work
in larger system which covered the area of one province or an entire country.
However, primary research found the model of a landslide alert station which is more
accuracy in expectation. The governmental institutes plus private organizations, who
relate to this field, are allowed to bring this essential of preventing a landslide and
encountering trouble in the future.
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Absfract

The landslide is one of serious natural disasters in many countries around the world
especially on highland area during the rainy season. Therefore, the early warning
system which can predict the occurrences of landslide on hazard areas is seriously
required for preventing damage to life and assets. This research studies and develops
the measurement systems in order to find factors which lead to the landslide. In
addition to develop the database and finding the risk factors. Moreover improves the
connecting system with the risk measurement system. Therefore, installs the
equipment at the pilot area. The instrument consists of two parts which are: Base
Station is set up in each check station wherever possibly happens a landslide. It is
built up with the Rainfall Measuring Device connected to Water Counting Device and
the Soil Moisture measurement links with the mobile phone in order to transfer the
SMS signal. The substructure contains speaker stood by when receives the signal
from the mobile phone warning when the rainfalls over limited amount, Controller
Station is set up at the head quarter for receiving signals from each station and
evaluating by a computer. Later on, if the rainfalls amount is riskily over the
limitation of an area, it will alert by sending a warning SMS signal to people who
response that station. Typically, the station can announce the warning throughout a
speaker for residents’ notification. This warning system installs and tests inside Mae
Fah Luang University for pilot area.

Index Terms—monitoring system; warning system; landslide
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v KX o 2 A g; a v R [ o s
vunnanyurmsanvedduasuunszaens W Falnsriatuiinunuusiesy swddaiuas
A 0. @ v o = o ¥ =
swmeudmivdszmaneldmsiuiinasimuuusieiuasuanat 07.00 1.89 07.00 U, o4
Judaly
@ a
3.4.2 SSUVNAINULDIDINAY (Solar Cells)

o a ¢4 o 4 dey ¥ a 3 Y
wawmuﬁqmmmﬂuwawm‘nmmuﬂszmwnqunﬂu‘ni‘mm'Jmﬂ‘uuhuvlﬂmu

ad o = A g o A4 o Y
sisunatlundsauiiazern Unannuvaiy wazdlundsnunidnonimgs luns 19
o a 7 ° < A Y o a ¢4 a
wasnuume admmsaduneemiu 2 jilunvuie msldndsnunaserindiionaa

nszue Iwih TAuisszuundanszua iwihdosaduaseriindurseenily 3 sz de
a J a
3.4.2.1 BadlaeeNAdULBAsE (PV Stand Alone System)
a { 9 o o j § { ' '
duszuunda i idsumsesnuuudmduldemlumdsumi i szuumoda i
s Ao o v % a ¢ 0s =
gunsalszuunddylseneoumounuraduaieing gUnsainIuguMIsUsyyuuaneS
{ { < @ a
wuanes uazgunsainfdouszun Ithaszuansailu inihessuaasunuudasy
a J 1w o !
3.4.2.2 1BAAUAIITIAGULUABAYIZUVFIMUG (PV Grid Connected System)
Wuszuundainihiignesnuuudmiundn lWihringUnseinldous sun Wfhnszuaass
o ' 1 a j ]
AulWihnszuaadudrgszunaods Iifh Taoase 19naa i lumaiies viofuids
° ' U4 { o o % a {
szuimniw il guasalszoviidigszneudioumasadunseriind gunseinfdou
o3 @ a 1w ° '
szuvIihnssuaasaiiu ihassuaadusiadesussunsimie Wihnssuaasaiu Wi
pszuTadurlanenuszuusimieInih
3.4.2.3 1¥AAUANORASUUUNTUNT I (PV Hybrid System)
a { ° o ° ' @ d a 4 1
Wuszuundalwihiignesnuuudmimhauswsugnsendn ihuq wu ssuumad
a Jo @ A I d a Jdo @
UAIDINAIAUNAINUAN UATIATOWUARIYA TZTUVIFAT A0 INATHUNSINUAY waz 1WA
v 4 s =
waniuifudu TasgluvuszunezinegiumsesnuuuaiaguszasdInsamsihnsd
W
3.4.2.4 A2 1iReI0Y Solar Cells
2 o o a g ' aa { ]
Aomsnadnimnaaily Solar Cetl 'IAun Fanouiiigndnuazlufigynin
{ g a a
(Crystalline and Amorphous Silicon) una@oy o1 lua (Gallium Arsenide) 9UIAY Woa'lvlg
J Jd a
(Indium Phosphide) AAWNEY 1Na1a8 15 (Cadmium Telluride) nazaoviles suden lamia
) ;
U (Copper Indium Diselenide CIS) (Hudu msdunumsaovauoams o tuasan

: . . a L 2, o
AIENUUUAUNTIIVBA Electronic chemical Cell @10z TmsHannszua I iuiuges1niy
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2 . . I T
18tin1skin Selenium Photovoltaic Cell Vilunausnluil a.a. 1883 1wl a.a. 1905 T
9 1 o @ @ a d LY da ] o
AUNDNTUIUTEAUNGINUYES Blanasouvesidaninny hdeussszi/@ounlaslay
] H v
ANz ANVETIAAUYBIUEIinnRTEN D Tagiug Mavhaveusaduaseiag

3.42.5 7301915908 99711 luLma Solar Cells

Solar System
S Dg BKsolar.com
h b" ”% Solar Cell %
=== Controlier [,c]
150W. I
lnveﬁef /'6‘\
m AC Il\
+12V. - o~ *

Zo\\" i - 12w, 220V.

NN 3-1 WHURII9D WA TULA IR A

[}
o <2

smthiiaugunslszynssua i funnuasadurserfiadidummetaos
mugumatlszgnszia Il TS it auiasiilss dngam wesaudneynis 19
uvestuameiWieus uedineFuina 150w it ualdsunszua Wihaseen
wumaey ifunszua ihady vure 220 Taad
3.4.2.5 aauauia
(1) Tnuaanse v (Charger Mode)
- ULIAUBUYY 12 Vde +- 0-23 Vde

- NTTUATIYA 10A

) TnuaBueiees (Inverter Mode)

s 13



- USIAUBUNN 12 Vdc +/- 10-16 Vdc

- USIAUIDIMYN 220 V +/- 3% fMda Irieninm 150w
- AR SOHz +- 0.1%

- Modified sine wave

3.4.3 MAUTAIND (Output)
] v a3 1 @ dy
fﬂﬂll’dﬂ\iNﬁﬁnﬂimlﬂ\ﬁ]ﬂﬂllﬂlﬂuﬂa'lﬂﬂ'JUﬂizﬂﬂUﬂ\‘lu

3.43.1 Sound Output 1103 nuwdsaad ldmsunsaudoudouaiyTsunsui'la

b4
(4

a va % A Y o v 1A & ) a a X v 1 a '
Aans Ailluduaowiiosdudmsududoudeusuasioiersinadulasnuiuduody
A = > A da Ay Yo ' o
weannnllsnaniduanlunuininunnn ldmrualuszuuiilaeass
U I~ 4 % v o ] % a Z; 4
3.4.3.2 LED Output laToan/dauaa ifluginsaimsiadniedianila 14aaaaite 14§14
dunamsaiianldhe Tasezdl 3 a9 uras meiauwesszuuag fu'lal
3.4.4 msiniadeyalaseadiaszuy
4 @ :‘ ¥ ' ° I
szuunsevinfSnaniuliamnsautamamsauiiu 4 mafe
[y v @ 1 o 1
3.4.4.1 MA5Y (Input) lumasudiansoutsesnldiiu 2 daufle
- STUUNAMUILAeINRY
) Ed
- in3evialSunaniey
(1) maszurana (Calculator)
(2) MALaAINa (Output)
v 3 9 9
3) mamsdanuveyalugduuugiudeya

3.4.4.1.1 SSUUNSRUUAIINAY
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TLULWANNUUFIDRAL
duussifuvssddgie luness
e sl iurdeanssog

nszag WU g Umsalsheg

!

wnasEdalv

o I
lugunsafdiwifudsen@anuesy
foungnazualwi s msadiun i

Wi bidsuumeatagrseanatluam

nawiu

b

wumAeT
J.
WlunmsdunszuawFinldunmauds

WRNU

AN 3-2 58U1J‘Wfﬁ\1'lﬂllﬁ~10'lﬁﬁff

NN 3-3 lLNQL‘ISﬁ;‘]JWﬁ'QﬂuLLﬁQﬂ?ﬁﬂJ
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AU NIA

* Power Max = 10Wp,

* Open Circuit Voltage (Voc) = 21.6V

* Maximum Voltage (Vmp) = 18V

* Maximum Circuit (Imp) = 556mA

* Short Circuit Current (Isc) = 635mA

* Maximum system voltage = 500V

* At STC(Standard Test Conditions) : AM1.5 1000W/m2 = 25C
VA 11 (NTX81IXEN) : 290x405x35

» i
immindserin 1.8 Alandy

sl szgaalfanldnannaw
[4 ] ' by ¥ - - Q’
« szuu dhdoaamanslud vendi niadu wlenniinudoms
- : J & ~ E
« finnadie aoasie fergms e
« esndeann e a Tl 1d
Adduszuudrsedidildie T fhdy

- - X
« Anmiduan’ naaos niod1Tnsann, Project 94

N# 3-4 Wasaauny Idgygraieu
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puEIANIMNNYedns nwpilasled neuTnsaned

* Optimum Control for Maximum Battery Capacity and Life

* Internal State Logic Provides Three Charge States

* Precision Reference Tracks Battery Requirements Over Temperature
* Controls Both Voltage and Current at Charger Qutput

+ System Interface Functions

* Typical Standby Supply Current of only 1.6mA

* PCBa Size (mm) 55x82x 1.8

AN 3-5 uUARBIUUIA 12.5 Thad

i . . & - " !
UUAADTII (SLA : Sealed Lead acid bateries) 1dmsudmiugunsal Electronics, bl

4 ¢ A A
A, Solar cell, indoad 134 bl UPS, gilnsafoers uazdng

AR

wsaan hilfh 12 vols iy Wifh 7241 20 HR
« 1419 65 mm.

12 151 mm.

¢ 394 mm.

¥
- idpatadSinanivly
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o ) PV 1
AINA 3-6 AULLILNT S UL

& ¥
3.4.4.1.2 1w3509015aniwu
¢ A an ¥ e 9 L o q ¥
maauveanseiatutivang lduselivalrevesTanlunsil¥nszuen
a & = A gy 1 da o0 d o & =
adimaaaeun luuuaagld Tagrimuunuinidnyuzasslumsdugudnarsvesnmsindoun
y 1 1 v 1]
nniulinszuennveslmeduvilveaniovalSaniduannizny I daadaan 18
a :.’l H 4 o g ¥ <] w
dnds LindunsesiaFinanirhuiteiiums sudeyaud

(1) matlszanama (Calculator) luda luTnsnouInsames
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Computer

squfudayaunsind Microcontroller
e e udeudusimeennadu
mameadescun nesns mnldfoms
@ouldsnunsuldse Ul Microcontrolier
'é'nv‘fqz?émé‘mgﬁna’ué'ﬂﬁ AVR el
avasfiusnsead suAufinALeRLs
ey LED Wandan ud i
pexfnmefl ¥ lf gt aniuiidu,
M udlflunsdugudaysusavsus

-
drasumimiy

¥

AVR microcontroller

gunsaldad il huusfantenis
FenepNEIRsafasUiFse
Tanafrnnidld gnilssanudaumey
usznaussasn edanunafndy
sruvseadndviadumafusy
MALRRIURTLALARIRIULLARRER
dhgunsafifwirfissunuginsed
Bisansaladidsndrdnlunsdause
fumsfudidayausilszung Taurt
Uszamuanu RS 232 Fafu

70 3-7 madszunana (Caleulator) Tu'luTasnouInsamos

(1.1) eamtlsznevvesmslFan lulasneu Insames
- I/O port (input/output)
- Timer module
- Interrupt module

(1.2) whiimshauvesdaduniu inrugumaihauveslu asaeu Tnsames

_19.



- PORTXx (Port x Data Register): ddyaiavuiiuazvioon 1inunesaves AVR

- DDRx (Port x Data Direction Register): d37ian19vasdayaaivndiazenn

Irunesafidoasny AVR

- PINx (Port x Input Pins Address): 1‘Hﬁ1ﬁi‘umﬂﬂu wiy 1mﬂnw1m1uu

=< ] a o 9 ' 4
(1.3) AnwnszuumsiiounazAadidiuniuneu: 191 InsnouInsaaes
Vv

(1.4) @ouTlsunsuilunmuidvienuedusuuauds COMPILE guvasdoyadas’ind
180 (HEX file)

(1.5) Tnaa diennldldaslulyTasnou Insamesionisnadou

LY = a I'd
- urudneaams@ouTusunsumud aslu'lulasaouInsamos

i saume Cose

{ssmsictatstasa,n>
i4mn meim {INT Arge, CunME ¢heTe

largvi )

AVR Studiod

grastfefelle Worldiis®y: Greate source code
etwnid 5

it

¥

>

€ Pnss foms. —--'\ Compiler }
— 1\ / WnAVR C compiler

Compile and create HEX file

Cxoes Codo

LONSOLS 1574 6y 181 W1
QUFEI0 Y00 193¢ VT WY
FOGI02G £IR3 4003 TAEL 00
SO00RIC D(OF 20T 2008 Se20
DWLLHE 91T #2908 S933 Q930
PWHEI0 e ¢ 891 e
VOES AUD SUUS 8Y3a BIBY

e \
| Emanitie Srary

H
FOMENCO 237 164¢ SID 0001
’«sxw;«s G188 3238 $331 3838

{00000 ©(GZ 1933 2903 o3¢ FEX tra
woa:o 10 Ricm ¢894 sdis G88C
5&@@»43 1e28 $23¢ 000) 2008
i DOIFOTG TLIS €SI TBET ST
.‘393”((6 2122 $61% 20! L:E
PonyProg2000

Load or bum HEX to MCU

1 v
A 3-8 udauduasumsouTdsunsvaslu'luTasaouInsaaes
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HYAIMSMINYBI 1O Port

PO Port Register

Register Detail Example
DDRx assign direction (input or output) DDRA = (x93 = 0b10010011
{(Port x Data Direction of the port PAO= 1 = output
Register) I = output; 0= input PAl =1 = output
PA2=0 = input

PA3 =0 = input
PA4 =] = output
PA5 =0 = input
PA6 =0 = input
PA7 =1 = output

PORTx assign data (0,1) to input or output | PORTA = 0x3A = 0b00111010
(Port x Data Register) port PAO=0=Lo=0V
PAl=1=Hi=5V
PA2=0=Lo=0V
PA3=1=Hi=5V
PA4=1=Hi=5V
PAS=1=Hi=5V
PA6G=0=Lo=0V
PA7=0=Lo=0V

PINx register for reading data only

(Port x Input Pins Address)

A15°9N 3-1 AT NUAAINITNINUYDI VO Wiﬁlﬂ

3.4.5 szUUFRNAB IUTDYA
v 1
TuTnseauitld Microsoft Access 2003 ludafugutoya esnnidudade
MUY (interface) NFudomnzdmsudldyaseaulumsldam
4 a4 A4 g
3.4.6 15090 NINYIVRY
3.4.6.1 ET-GSM SIM300CZ V1.0 fluvasanion Tuga Insdnyi ju SIM300CZ voer3En
SIMCOM 5835uA210 Insin diedle TRI-BAND v EGSM900, DCS1800, PCS1900 50951

H V3 Y o
32UUveef 1HUTN13719 TRUE MOVE, DTAC, AIS Ansed iy luga Insaniinia PORT
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RS232 Tujluuy AT COMMAND, Tﬂﬂuuua';mzﬁdam‘?wiﬁu@a, POWER
SUPPLY, %2d® RS232 Mauuy 9 PIN dmiuae 14auuas
VY 4 PIN d1m5U DEBUG l¥renuuesa ¥ean 811, awe1mauaziaio1meuy
TRI-BAND T¥nsuga ansaildilszgnd
THawdneg Tdnnine wu defeya GPs ninsovud, @ sMs ududew, szuudiau
Ruiledio 104
-puauinves Tuga SIM300CZ
 POWER: 3.4 — 4.5V, SLEEP MODE 2.5mA
« FREQUENCY: TRI - BAND EGSM900, DCS1800, PCS1900
« TRANSMIT POWER: CLASS 4 (2W), CLASS 1 (1W)
« DATA GPRS
: GPRS DATA DOWNLINK TRANSFER MAX. 85.6 KBPS
: GPRS DATA UPLINK TRANSFER MAX. 42.8 KBPS
: SUPPORT THE PROTOCOLS PAP, TCP/IP
« FAX: GROUP 3 CLASS 1
« SIM: SUPPORT SIM CARD 1.8,3 V
- AUANIAYBIUDIA ET-GSM SIM300CZ V1.0
- 1l sw na da dla-Tla msvhanwesTugameluveda
- 1l SOCKET SIM 58351 SIM CARD W3032493 ESD AU SIM (dony
- 117995 REGULATE $1117% 2 98 19911 DC ADAPTER saus +5vDC 3l
« 117995 REGULATE Y119 4.2V/3A awnsalfamluszuy GSMO0oMHz uuw 2-
WATT laedn luinalam
- 11995 REGULATE w118 33V/1A dmfuieldduieesniouen uoasn'lni
91012 Tuga SIM300CZ

=

- 1 LINE DRIVER ulasdoyanamin siM3o0cz il rs232 asuymidu
oy 'nmizmwﬁagﬂpm‘lums DEBUG

- wiou LED uamsaoiuzammsinamluvesa msideudedty NETWORK,
#0142 POWER ON/OFF v041uga

. fiWare HAND SET (Hoyathnwa wazyaveaInsdwitm) wuy rit1 19

dmsunagoinseen uaziu@sa
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Tiyadodyauduqfindennlugadu  KEYBOARD, DISPLAY, GPIO,
BATTERY CHARGER,A TO D 4a¢
- POWER SUPPLY 5 12VDC (nszuainegiunsdaud 1nd 3o 1na aonil
* YU PCB 9 x 9 cm.
- A ET-GSM SIM300CZ V1.0 Usznoufe...
- vosnaTuga SIM300CZ
- @1 RS232 9 PIN ¥2Mw fio PC
- uHu CD-ROM gilemslFauwioudandredids Tnseen,Sumu, da SMs,

1 SMS,SIM COMMAND uaz‘l’faga SIM300CZ, ANTENNA L-TYPE, RF CABLE

_23.
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3.4.6.1 PIC16F877

MNITIVUDY PIC16Fxxx/18Fxxx

16F84 1K Word 68 64 “Ligi 13 4-10 1 “Lisi
16F877 8K Word 368 256 "laigi 33 4-20 3 il
18F442 16 KB 768 256 il 34 40 4 i
18F458 32 KB 1536 256 i 34 40 4 i

19199 3-2 AUAUITA PIC16Fxxx/18Fxxx

-AYYINUUTAN
9 o a [ = Y1
PIC 9z lodygnaiunin Tnoveudludnumzves 2938y (Cycle) mi:umﬂam 1
1 ¥ 3 )
mdaiuezisznenlidae 12 29500 Tagurazeseminezudaily 4 du fie Q1, Q2, Q3

¥ (=] Y 1 § o a
oz Q4 Aemgil Anialassawaes PIC Sauidy manudvesdyananniing wis v 4

XTAL

AUMIANIUTYQYIUUIANT

! :‘l 5] a a 1
auTU 18Fxxx Huzlinnuansadieu e dnnsaaiudyananninuiii 4 m1ves XTAL
a3 M ar 3y
Tagldneamadiengl (egludalulasneulnsamed) deomail dunld XTAL 10 MHz
! 5 =] ! ° i o
AuiSagagavesdwdaiiu 40Miz aadmisdae 4 Mlszana'ldh andinud s

10 MumdadeIuri
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msdauun PICI6F877

weLR'Vpp (11 -
RAQANO (1]
RAVANY (3
RA2:AM2Vss¢- (1]
RAVANI Veer+ (5] {#} RBIPGM
RATOCK! 2
RAS'ANS:SS'
REORDYANS (¥}
RE{WRANG
RE2CSVANT (B
Ve (i1 19 {3} RD7PSPT
V(2 127] RDG PSP
OSCUCLKIN (I)
OSC2CLKOUT (I3
RCOTIOSOTICK! (I3} (38} RCT.RXOT
RCITIOSICCP2 (] 5] RCETXCK
Rc2ccrt (17

RDOPSPO
RDVPSPY (X

MNWA 3-12 MIVAVIV PICI6F877

Lo

-AUTUVAVDI 16F877

q

1. Tndaldldau 35 fda

4 &

mdaning 19naniam 1812 cycle

v ldgeqaii 20MHz (PIC16F877-20/p ugnsy liile 16F877-04/p)
WUUVY Pipe-line (1 2 vio) v 19 a1 namitarhe 2 agansauqnu'la
. AN Tsunsuduuy Flash Svua sKword (1 word=14 i)

1 RAM v119 368 lud 1iisa 19

N e v s v

. 1 EEPROM %114 256 Tug
8. AoUTUBIAUBUIADT TN Idvan A 14 1w
9. ¥ Stack 1914 1dgaqn 8 szAv
10. 5 £1UU Power On Reset, Power Up Timer, Oscillator Start-up timer
11. Watchdog timer
12. U£UY Code Protection
13. Ulnua Uszndandaay
14. dygnannimiinarn Tnualdiden1#am Ao 0199219 XTAL 1o 2993 RC §18
15. ansaldsunsudan i +svpe 1g

16. 1¥m3Talsunsunuy In-Circuit Serial Programming
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' b4

17. yhawd IWides 2vbe 89 5.5vDe

18. Current Sink (L& Current Source ﬂg‘iﬁ 25mA

19. % Timer/Counter 3 1

20. ﬁTu@,a Capture/Compare/PWM on2 YA

21. 3 A-TO-D Converter LU 10 DA 51149 8 Foaud1 Tudies

22. UV USART dmsudeny msaoasuuy RS232 nieanh

S [ :’l’
23. nszuumnszﬂn"lﬂmm (Brown-out reset)
9y
24. 11 /O Wosananua 5 weoia
H ' o LY
3.4.7 szvumsdalsunaniurazanuuiudilumsiiy
¥

3.4.7.1 M3I@M UUNNTYYIU clock VBINUNTWNIZANTAY 1 ATUMIAY 1 Tasaas
Tavazaamrdyaa i 107 Module nanaiieriimsiszanananuTusunsuitld@og13
Tu Ship ae 11

=) 9 = ~ o = g 1

3472 anuEDesvesszuy  Aealianuiadoslumsianilugamgidad o eam
e DI 60 PR UBAF U

3.4.7.3 ANUININGWITEIY AealinnmuuiudigeneanuRanaavesszuy Iy + -

Vv
10% ¥9USaniduasa
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-Tasaasanmoludn

Data Bus 8 PORTA
\Eti Program Ccunlﬂrl- l 3
FLASH J l 1 4
Pregram i 4
By 8 Leval Stack e )
{13-bit) Registers
Program
Bus RAM AdedD 1) o PORTE
Tnstructon reg :idd: MUX
DiesctAddr 7 | ]
7 % -3
2
> = - PORTC
l Power-up 3 WUX
Timer oo )
tru : Qscifiator P hv2 __J 3
instructicn g Y :
T 14
D,ecoc:?r: I& k=] | Stard-up Timer ALY )
Povesr-on
Reset 8 Ir 9
4
Tini A Waichdog
E’~:—l/’ Gene;n ion [T Timer l Wreg l
OSCHICLKIN Erown-oul |
OSC2/ICLKOUT Resel
in-Circuit
Debugger
Low Vol
Programiming
MCLR Voo, Vaz
TimerD Timert Timer2 10-bit A/D
I A
; in i it
! 1 ) 4
Synchronous
Daia EEPROM CCP1.2 Serial Port USART

Mote 1: Higher order bils are from ths STATUS register.

AN 3-13 s laezunsuuee PIC 16F877

RAD/AND
RAANY
RA2DAN2Vzss-
RA3ANINzzrs
RA$/TOCKI
RASIANAISS

RBO/INT
RB1

RB2
RB3/PGM
RB4

R/B5
RB8/PGC
RB7/PGD

RCOT10SOMICKI
RCUT10SKCCP2
RC2/CCP1
RCI'SCKsSCL
RC4/SD¥SDA
RC&SDO
RCETXICK
RCTRX/DT

o o w 2 o . § o & o
VINANEH Register 1Ay o W daiilu Register #14ums iy Input 1Yy ALU

o d o o [ N { <
waziudifuradwinamsiiauves ALU, STATUS Register N1HAVADIUE M3

MIUVDIATS

L S ¥ a 2 v
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4.4.1.2 umudsnNUduRUSN19doYa (Entity Relationship Diagram)

warning =
warninglD: AutoNumber = SAt TS
: AutoNumber

statignlD: Long Integer Lo o
warninglLevel: Long Integer l ationlu: Ong_; nteger
warnDate: Date/Time ol MobileNumber: Text(255)

sDate: Date/Time

: message: Text(255)
: Station sent: Yes/No
1l stationID: AutoNumber

valuelD: AutoNumber Province: Text(255)

District: Text(255)
l Address; Tex:)(255)
Latitude: Double
_% Longtitude: Double
warnLevel: Long Integer
watchLevel: Long Integer
‘moveLevel: Long Integer
MoblleLeader Text(265)

timestamp: Date/Time
rain; Double

stationlD: Long Integer
waterlevel: Integer

1A 4-16 uwwi'ammﬁuﬁ'uﬁwn%’ay,a (Entity Relationship Diagram)

Inseadngmdeyavealilsunsulsznoudas 6 a1 1dun
b4
1.) M50 (Rain)

] { o H
Alumsentiuiindeyarsmaniny

A M Field N_ax;ng_ s Da“tgg (I
valuelD ’AutoNumber 5
E timestamp. Date/Time Sunariiaya
lrain Number Wnanhely
stationiD Number U
waterLevel Number szauifinanhludu

I vy
M5 4-2 Tnseadramsaiufindsuaniwy
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| valuelD -] Time Stamp - Rainvolume - | Station - waterlevel v
| 4 09/02/2009 1:40:50 PM 20 1 1.

4 5 09/02/2009 1:39:00 PM 20 1 2
8 6 09/02/2009 1:39:00 PM 20 1 1

! 7 09/02/2009 1:39:00 PM 20 il 2,

8 09/02/2009 1:39:00 PM 20 1 3

9 09/02/2009 1:39:00 PM 20 1 2

4' £ o 1 L] g
AT1TNN 4-3 ‘llf]lJ'ﬂﬂ’)ﬂU"Nﬁ'lTN‘UN'ﬂﬂlﬁll‘lﬂlu"lvlu

2.) M5 N1lsziANsIABU (Warning History)

g 9 & 1 )
INUVBYANITIABULAAS AT

Field Name i Data Type Description
¥ | warningID AutoNumber sWanaiéiau
| stationID Number winaazanii
~ |warningLevel Number szAunaidau
‘warnDate Date/Time Junaidiau

- 9 v 2 9 A
AT NN 4-4 Iﬂi\iﬁi'l\lﬁ'li’l\!ljuﬂﬂ‘lli’]i;l.ﬂﬂ'lilﬂﬂu

1 1 1 04/07/2011
2 1 1 17/05/201
3 3 1 11/07/2011

o 9 v 4 9 &
A1379N 4-5 ‘Uﬂq’ﬁﬂ’lfﬁuu‘nﬂﬂﬂy‘aﬂ'ﬁlﬂﬂu

3.) M1319e91H (Station)

a9 1 a1 aAa 2 & Ly H
mmayauﬁazﬁmuuaﬂmnmmianmﬁmmm
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4 Field Name ! Data Type A
¥ | stationID AutoNumber
Province Text Jouia
| District Text duna
| |Address Text Viag
| Latitude Number wan@am
~ Longtitude Number EREEET)
~ warnLevel Number sduaundnsuvuianmdes
~ watchLevel Number stAuaRndnsnuuihszis
~ movelevel Number szfuAMdnIuuuanaw
MobileLeader Text winaas nsdwvisiadlasfihyuzu

' B i
A159% 4-6 TassaieasaiuninlsinaniWuaaiildes

| District

- Address ~| (atitude - Longtitude - warntevel ~ watchlevel + movelevel » | Mobileteader -

 Briuew las snInodon: 100 200 300 466813864937
2 viluorw Vuetin B W eo 120 150 200 +66813864337
3eRr < MFU 120 150 200 466813864937
acr R MFU 120 150 200 +66813864937

H £ s 1 @ %‘ 1
M3 191 4-7 deyadled amsaiuiindS inanhluaaiides

9 S 9 9) o a0 o W Y
4.) MINTBAN (SMS) INUYBYVBANUNIMUANAIeBNIINaRTHNSN TalA

9 A d 1 @ Yo N g o
doanuAeuidedsfihgusunsedguadniiidon

EES TS\ 2S00 B8
71 Field Name | Data Type '
¥ 'ip AutoNumber

StationID Number svaanil
| | MobileNumber Text winaanlaienie
| sDate Date/Time Juni
| message Text anu

sent Yes/No damznsdy

A1519% 4-8 Tassadeasetiuiindennuiiou
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i D - StationiD - MobileNum ~ | sDate ~ message -~ sent
{ 1 1 +66813864937 25-03-2011 Test SMS from
[ 2 1 +66813864937 31-03-2011 15:09:12 Landslide proj:
? 3 1 +66813864937 31-03-2011 16:50:49 Landslide proji v
4 1 +66813864937  31-03-2011 16:55:38 Landslide proji vl
5 1 +66813864937  25-04-201116:34:41 Landslide proji v
6 1 66813864937  25-04-2011 16:35:50 Landslide proj: v

e 9 o 1 v &2 9 N
ATTNN 4-9 VIYAAIBYINATTNUUNNVIANNADU

¥
a  w

H H @ 1 L&Y 1 ar 1
szuunAaasfiaeriinan Uszneudie aesszuulvguazdnaes ddenldun ssuuium

fhdudesduoay Tlsunsuasrasuauoay TWdiuiindenanuRanainvesszuy waz g

v &2 g a4y Yo D o
u‘ﬂﬂ‘“ﬂﬂ'ﬂﬂﬂ’lﬂiﬂﬂﬂﬁuﬂ ANNTN

2k @ e

LandSlide.mdb Log.txt Monitor.exe Reciever.exe smslog.bt TESTCMD.TXT

A15197 4-10 paailsznevvesllsunsw

? 23/03/2554 17:24:12 Station:] ERROR:Multiple-step operation generated errors. Check each status value.

| 29/03/2554 11:39:18 Station:T1 ERROR:Multiple-step operation generated errors. Check each status value.
j 27/04/2554 17:28:59 Station:1 ERROR:Multiple-step operation generated errors. Check each status value.
11/05/2554 14:39:19 Station:1 ERROR:Multiple-step operation generated errorz. Check each status value.
11/05/2554 14:39:20 Station:1 ERROR:Multiple-step operation generated errors. Check each status value.
11/05/2554 1;1:39:22 Station:] ERROR:Multiple-step operation generated errors. Check each status value.
11/05/2554 14:39:24 Station:1 ERROR:Multiple-step operation generated errors. Check each status value.
11/05/2554 14:39:37 Station:1 ERROR:Multiple-step operation generated errors. Check each status value.
16/06/2554 14:52:02 Station:3 ERROR:You cannot add or change a record because a related record is required in table 'Station’.
16/06/2554 14:52:04 Station:3 ERROR:You cannot add or change a record because a related record is required in table 'Station'.

1
= R

15197 4-11 YeyadoAanaradaedraiigniiudinluvd Logixt
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ﬂ'§n1slog:lxi «’Nolcpad
Fle Edt Format View Help
Message:+CHMGR: "REC READ","+66807907098",,"11/03/23,15:55:25428"7355T10K
Sender: +66807907098

Rain:73

Swater:1

From station:1

Message:+CMGR: "REC READ",''+66807907098",,"11/03/27,15:54:504+28"40ST10K
Sender: +66807907098

Rain:40

Swater:1l |

From station:1

Message:RX Timeout
Message:+CMGR;: "REC UNREAD',''022719000",,'11/03/31,02:59:49+28"SHSLoverFreeS00SMS*HSHS#S 500#116 30/4/25540K
Message:+CMGR: "“REC UNREAD",'022719000",,"11/03/31,06:09:31+28"+1H2 -SMS119.*3@#G#5500 SMS H2B#25%01.25.0K

M3 4-12 doyadredns Feanuit Idsunazuinlu1wd smslog.txt

4.4.13 MATUTYYI
19 GSM Module 11azIFOUARDAY Computer AIUWOIN RS 232 11011 Data Tiefann
A o ’o’ ]
nnamilimbdudeslliszuranadio1sunsy Reciever.exe 1uTUs1nsy Landslide 11325
[ o o v o v 2 1 g a ¥ &
daginlds ACCESS 2003 dwmfwimstiuiinauin1flugdiuuves Database Snsumil

medwdensizunly dum udly Ysuilzadoya

4.4.1.4 MIDONUVUNIIITSUY
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4.4.1.5 myvenuuuniivesudeya (Interface Design)

o v A 4 Yy o o A o T o o =
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(1) whaGusuveslilsunsumafudyanadisudyau

StationlD | Sender | Time | Rain mm
3 +B6307907098 13/07/54 16:27 315

SN e B enen

Wrrr e

a13197 4-13 mseenuuuesu TsunsuFudeya

(2) Interface el FUATULE AN
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sfddnil | fiag Sanasiele wslae mm/12H Anruz

o J0vdimasng waldhinazs dvusidaasuan 35 awew
4 \Faasry vilas MFU 0 dné
1 v#iges1a viias undingnaanaidinass 3 0 dné
2 viigasny WIuaia bb vy 0o 0 dné

THgdol: 3 fiad: idmene widhnan huniseseusn

A15199 4-14 myvenuuuNeSuLaAIHE

(3) Flow Chart ttaz ER-Diagram LLef@N1590NLLUL Database
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Rain Meter Client (3 station)

fan
¥ valueld
timestamp
ran
statonlD

WarTInNG
¥ warmingID
stavonlD
warnnglevel
warnDate

Database Station

SMS Method

Receiving Data

Encoded Script Command

Table relation Diagram of Database system

( stadot

¥ statonID
Province
District
Address
Lattude
Longttude
warnLevel
watchLevel

movelevel

( Factors

V FactlD
Factortiame
FactorEng
FactType
Factwesght

MU 4-19 N1500AUUL ER-Diagram
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(4) System Specification
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4.6.1.2 gUnyaiouq 191y Rain meter for landslide (n1Ad)
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