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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 wamning 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.

5. 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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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
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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
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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
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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

valuelD: AutoNumber

timestamp: Date/Time

Factors
FactiD: AutoNumber

FactorName: Text(255)

rain: Double FactorEng: Text(255)
stationlD: Long Integer FactType: Long Integer
_& FactWeight: Double

Survey _q; %.
factorSurveylD: AutoNumber Station
stationlD: AutoNumber

Province: Text(255)
District: Text(255)

— Address: Text(255)
L ~6H Latitude: Double
Longtitude: Double
warnLevel: Long Integer
watchLevel: Long Integer
movelLevel: Long Integer

i
:

stationlD: Long Integer
RU: Long Integer

S: Long Integer

F: Long Integer

BF: Long Integer

W: Long Integer

H: Long Integer

r. Long Integer

weight: Double
swDate: Date/Time

FactorType
factTypelD: AutoNumber
FactType: Text(255)

FactTypeEn: Text(255)
TypeWeight: Double

warnin
warminglD: AutoNumber

stationlD: Long Integer
warningLevel: Long Integer
warnDate: 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.

Figure 6 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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Abstract

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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arunumstszgnszue W TS nafimng suiae sz @nsnm iesaodaeignis1e
uvesiuAREInou Sunesinesuuta 150w fvhmihfFuwAsunszua infinssn
wuaae Wunszue IWHady vun 220 Taad
3.4.2.5 guauia
(1) Tnuar3v W (Charger Mode)

- LTIAUBUNN 12 Vdc +- 0-23 Vdc
- NILUAGITA 10A

(2) TvundUIa3 1997 (Inverter Mode)
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- USIAUBUNN 12 Vde +/- 10-16 Vdc
o s o I's
- LTIAUIDINHN 220 V +/- 3% Mad Ivliovinm 150w
- AU 50Hz +/- 0.1%
- Modified sine wave

3.4.3 MALAAINA (Output)
] W [ @ dy
mMAangaIRamsautseen lailunaieaulszneudall
3.4.3.1 Sound Output @113 vnededsn lFdwmsumsaadoadiouanldsunsunld
a ¥ Y o 2 &’ Y o o 1A A o = a 2 9 1 a '
aaas3iudunsuiiiosdud mivaudoudousuasisnorufaduldnnunuaunau
é'l = g .3' o a ’ :‘ 9 o U Y
weasnnnlSnanhduanluivunnunni ldmnualuszvuinlasass
1 o & W o ] & = 2’, q
3.4.3.2 LED Output laTean/asuas iflugunsaimsnsinitedramils 15aanune1igls
a e o 1 = o ' a
dunamsainau ldde Tavezdl 3 ada uans mavhauvesszuuaiegiu il
3.4.4 mantsteyalaseadessuu
A o g g " ° = A
sruumsodiaSnaniruiiawnsoniamanmsianuihe 4 mede
@ w o ] 9 o3 1 A
3.4.4.1 Ma5U (Input) lumasudimuisautiseen 1ditlu 2 daude
- STUUNAINUUAIITNG
- im3eeindSinaniny
(1) Malszurana (Calculator)
(2) mauaaIKa (Output)
w o
3) mamssaudeyalugiuuugiudeya

o s
3.4.4.1.1 5ZUUNAINULTIDINAY



FEUUNRIINLIETIRE
Jhauvsewnuudad A eeluaess
nsineu ineefie s idusienese

- [

nerus Infnlufiqunisnineg

v

Narfalv

- raa - -
Jugneeffudiudnenfenuen s
fowsngnrzuslafafaunidandiey

Wi duuureetagraemanilunm

na1eiy

-

-
WuRADET
WihinsSunsrualwiaflFuanisuls

LT -| L
WRNTY

AR 3-2 STUUNSH LI RAng

g e —

X

AT 3-3 RIS UNAIIULAI A

-15-



LUTLET

* 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
*VUIA LU (ﬂ’gwxm‘lan 1 290x405x3§

mdndszuw 1.8 flandu

annimildszgealinldvainnaw
iy 1 1 . 3 ¥ - - d .
« szuu thdosa hamolutdhu venmbs na@u nfanniimudoams
- : ' . N
« Andv e aeady TogmsTdoueuu
« aunsovanm e m 14
< Miuszuudrsoddiih dio hithay

-5 a4 9 “
- Anwdun’h naaos nioiiTasu, Project 9a4

AT 3-4 2esanun IndyguReu
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puanliimsmauvedtes niwplasled neuinsaaes

» 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 Output

* System Interface Functions

* Typical Standby Supply Current of only 1.6mA

* PCBa Size (mm) 55x82x 1.8

; 4
AN 3-5 LuAwasvua 12.5 Taag

uun:na"s‘uﬁq (SLA : Sealed Lead acid batteries) Hdmiudmiu ansnf Electronics, it

- - A . .
R, Solar cell, inFosdisoe bl UPS, gunsaifoms nazdng

Auanlf

usaan Tth 12 voits anwy i 7.2aH 20 HR
011365 mm.

*917 151 mm.

* 73194 mm.
-

- inSoeTarSuaniu
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Il & g
AW 3-6 AuLLUNI 285 TR

A ¥
3.4.4.1.2 w3paInlSuaieiu
o d‘ [-% g cg ar 3/ LY ' o v
mImuvsuaseviaiidutivang 1FusaTduaevesTanlunmsildnszuen
o 4 4 A yy N At @ - F A A
antimandeuin luuuiasld Tagdinununidnsugasdlumsilugudnarsvesmanaeud
5 L ! =, g ey "
nniuinszuenanvestlaeduniisveunisvialsmaiduannseny ludiadadn e
¥

vdo A o H A g Y e
anas linaunsesiatSunanirudieilunis fudeyavudh

(1) nadszunana (Caleulator) Tuda luTasaouInsawmes
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Computer

auiudaysuisns? Microcontroller
Wersn B ufeufumiseenisiy
monenadessuy veass sanllfenas
@uullsuunsuldadlu Microcontrolier
e Sdediayandudaly AVR el
sarfuse R aefinisuaneaa
d e LED WBndae uF o 70l
ﬂ'auﬁ?;ﬁﬁﬁﬂzmﬁﬁi%ijﬁ?%ﬂ&%‘,ég‘ag&d
e ur i lumnfugndaysussvsna

1Y
syl

v

AVR microcontroller

qunsEdnyiiuiathuusfrnnems
WemuazansusofiazL fiBre
Tensabrena Gl gnuszarussenieiy |
useninussns Tne@anfuniafudy
mrnsdeditaduoefusy
mauseInaiuMLasLSUILLRAIRES
iugunsofidudhiisusngunenl
BnavseliediddudAnlunedanse
dumsfusedaysuarilsruan Tnudnss

sran1eu RS 232 Fafy

AN 3-7 Madszuiana (Caleulator) 1u'lyInsasuInsames

(1.1) ansznovveams 1dau lulasnou Tnsames
- 1/0 port (input/output)
- Timer module

- Interrupt module

§ o o § o a
(1.2) mhiimsyhauvesdadiumu AnrwaumsiauvesluTasaeu Insames



- PORTXx (Port x Data Register): d9daanavudnzaioonlfisumneinvos AVR
- DDRx (Port x Data Direction Register): d97AN19904 dyguvudazoon
TWiuneiafiFonsiy AVR
- PINx (Port x Input Pins Address): 19dmiumsidhudyanavudusiny
(1.3) Anwnszuaums@suuasAndadiumuneuaz 19l Tasaou Insaaos
(1.4) Ao Tsunsuiunninionueaummyands COMPILE gurasdeyadiolvd
1an (HEX file)
(1.5) Tnan Idianii 18 1daslu lulnsaou Tnsamesitomnaaen

ar =1 - I'd
- uRuAaaInsveu Tdsunsumun® aslululasaou Insames

i.c.“... =
Ivmezcmzm.m.s)

I WEAR (INY &r9C. ComnT CharT AVR Studiod
{azgel 3 o g
5
grint?{"lalla World¥n"j: eate source code
l rerurnd@ ;
$

¢

!

€ poaee P ‘ Compiler ,
/ WInAVR C compiler

Compile and create HEX file

SUEIT0 LITH Sde 3181 HOIL
Eme«m Ve 20 S0P 9509
L0520 2{91 Y883 TILL B8O
;c—x—;c.zs 3T 0L S0 @S0
;WGW‘O REITO «Gid YU VIO
| PT84 190 0T 00

| poswony v sous Bu3s paws

LA -

£

WOUT o unker eSS
— s \J
R —

| Expoutebie Brvary

COOOGTH SETL w8d2 G161 BT

2558280 0188 BLC 20OV 098D 2

$IBEIT DIOZ 4001 GOOL DEDY HEX fie
COOGRI0 BicE 60 2036 DRSS §

{mﬁ“‘NU 129 000 S0¢F 9920

CoSusta 8134 see GoOT JE30

;mmﬂ 2122 WIf U0 gome

l

PonyProg2000
Load or bum HEX to MCU

v ¥
AR 3-8 uavvuasumseu TsunsuasluluInsneu Insames
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HARINTIMINYDY VO Port

O Port Register

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

PA2Z =0 =input
PA3 =0 = input

PA4 =1 = output

PAS=0 = input

PA6 =0 = input

PA7 =1 = output
PORTx assign data (0,1) to input or ontput | PORTA = 0x3A = 0b00111010
(Port x Data Register) port PAO=0=Lo=0V

PAl=1=Hi=5V
PA2=0=Lo=0V
PA3=]=Hi=5V
PA4=]1=Hi=5V
PAS=1=Hi=5V
PA6=0=Lo=0V

PAT=0=Lo=0V

PINx register for reading dawa only

{(Port x Input Pins Address)

§ ° <
ﬂ'l'iN‘ﬁ 3-1 MINLTAINITNINUUDE /O WoIA

3.4.5 sTUUFONRDT UTOYD
¥ ]
TuTnsa1uii1d Microsoft Access 2003 WudnAugiudoya issnnildiudade
WA (interface) NFaudommedmivdlanszaulums1Fau
A A Ad 9
3.4.6 1A 0ailoNNYITD
3.4.6.1 ET-GSM SIM300CZ V1.0 iiuasandewTugalnsdndl 1 SIM300CZ veai3sn
SIMCOM 5835uANNA INsANY ilofie TRI-BAND fiv EGSM900, DCS1800, PCS1900 50451

32UV IHUTMING TRUE MOVE, DTAC, AIS AnradaaiuduTuga TnsAnsinig PORT

-21-



RS232 lujtuny AT COMMAND, Tﬂﬂnuua%{m:ﬁﬁnu#@ﬁiﬂu@a, POWER
SUPPLY, $369 RS232 a1/ 9 PIN dwfudeldamuas
UV 4 PIN d150 DEBUG4denvuesa vaams 899, aoe1mauasiano mauy
TRI-BAND l¥nsugn aunsoriliiszgnd
TFuag Tdunne wu dedeya GPs Mnsovud, da SMs udufiou, STUVGIAY
[uUipDo 1a4
-Auauiaves luga 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 1.8,3V
- AUAVIAYBIUDIA ET-GSM SIM300CZ V1.0
- 11 sW na a4 ida-Ta mavhamvesTugameluveia
» 1 SOCKET SIM 38351 SIM CARD W3037493 ESD i SIM (Fem1e
- 112995 REGULATE 371474 2 9@ 19971 DC ADAPTER faud +svDC du'lyl
+ 17993 REGULATE w19 4.2V/3A awnsal¥auluszuy GsMoooMHz uuw 2-
WATT ldog1a huidatlaym
- 117993 REGULATE 1@ 33V/1A dwSusieldnnisesaouen uonun'lng
11o1dd2 Tuga SIM300CZ

=1

» 1 LINE DRIVER waadgyapmnn siM3oocz il Rs232 asunadu
Yeyay ol nuﬁmwﬁ'iymum‘lumﬁ DEBUG

- wiow LED uamamuzammstnuluvesa nmsieudedy NETWORK,
#4014 POWER ON/OFF 84 luga

. 470 HAND SET (foynthnua uazyWaves Tnsswithu) wuy ritn 14

dmiunaneInsoen uasiuidos
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Jiyadedayanadugfimdenniugasu  KEYBOARD, DISPLAY, GPIO,
BATTERY CHARGER,A TO D 404
- POWER SUPPLY 5 — 12VDC (nszuaduediumsidaut 1nd e Ina aonil
* YU PCB 9x 9 cm.
- 9¥A ET-GSM SIM300CZ V1.0 1/sznouay...
- u03n Tuga SIM300CZ
- ?18 RS232 9 PIN ¥27e Ao PC
- iy CD-ROM gitemis 1dnumfendetiesmds Tnsoon, sume,de SMs,

51 SMS,SIM COMMAND Lm:i’aya SIM300CZ, ANTENNA L-TYPE, RF CABLE
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3.4.6.1 PIC16F877
NINTINVOY PIC16Fxxx/18Fxxx

Timer

i MUoH ) ks unsy LSTICRRITERE T I CAN Ao l/o

RAM FEPROM Module (i)
16FB4 1K Word 68 64 i 13 4-10 1 Wais]
16F877 8K Word 368 256 Tidl 33 4-20 3 ufl
18F442 16 K8 768 256 il 34 40 4 il
187458 32 KB 1536 256 a 34 40 4 i

A13199 3-2 AUANLIA PIC16Fxxx/18Fxxx

-y IuuIwm

¥ = ar é '
PIC %ﬂﬁ?'ﬁtgtymmwm Tasusuiludnuizues 29591 (Cycle) maizumfli’ﬂ 1
Y o 1 g} ] 1
adnivezdszneulidan 12 wseu Tasudazreremniussuiaiiu 4 dau As Q1, Q2, Q3

Ed H
uaz Q4 Mumiatl A1wiEa Tassauvas PIC Saviniu A udvesdygiuuien nis Ao 4

XTAL

leycle = Q +Q, + 0 + 0 =T

AuMsAIUIN TR IBUIRN

¥ 1 A a @ a ¥

AU 18Fxxx Uugianumusofiyie annsoadedygiauiniiiu 4 mives XTAL
L of é‘

Tagldresladongl (egludaluTnsnoulnsames) dromqil dusild XTAL 10 MHz

o & =1 1 H
aT§Igegavesdwiuiiu 40MHz Fadwsdae 4 Mlszunalddn houfinaud sz

10 rusidedeui
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MeLR vpp [ [#) RET PCD
RAOAND (] (17} RBS PGC
RA1ANT (1] 1] RES

RAZ ANZ Vress 1] RB4
RAD AND Vrerd (L] i] RBJ POM
RASTOCH! [£] ] RB2
RAS Ana 58" [I) {H] RB1
REORD" ANS (X] [I1] REO INT
RE1WR'ANS [T 0 Voo
RE2CS'ANT (18} [} ves
Voo (U0 (18] RDT PSPT
Ve 19} RDS PGPS
Oosci1cLKm (11 %) RDS PSPE

osczoLKouT (M I7] RD4 PSP4

RCOTIOSO TICKI (I (%] RCT RX DT
RC1TI0SICCP2 [ (] RCE TX CK
RCczccrt (I [X3) RCS SDO

RCISCK BCL (] 13) RC4 SDISDA
RDOPSPO (1) 2] RO PSP
RD1 PSPY [ D1} RD2 PSP2

AT 3-12 MITAYIYES PIC16F877

-AUAVUAVDY 16F877
1. fishds i l9a1u 35 s
2. mdmiten1dinanihe 1 892 cydle
3. vhaldgegai 20MHz (PIC16F877-20/P ugaiy 131y 16F877-04/p)
- . . = 1 o kY & e 1 9 o/ g
4. ¥1UULY Pipe-line (1 2 vie) 11H a1 namileiiau 2 eduniousnuld

nuaeaus Iusunsuiuuuy Flash Bauia 8Kword (1 word=14 1ia)

h

1 RAM vum 368 lud Mg ldau
i EEPROM 9110 256 116

9
aouaueInudUmeT W IdNInye 14 uuas

h

7 stack In19'1dgaqn 8 526y

10. 5211 Power On Reset, Power Up Timer, Oscillator Start-up timer

11. Watchdog timer

12. {i52111 Code Protection

13. #Tvua Usendandeaiu

14, Fyamniniiimas Tnualdidenldou Ao 0199219 XTAL vie 1993 RC A'lA
15. anTn ldsunsudae W +svpe Id

16. 1913 Tul51n31LVY In-Circuit Serial Programming

=28



17. yhasit Iidss 2vDe 84 5.5VDC

18. Current Sink 1182 Current Source ’EJE‘J:‘I'T’{J 25mA

19. & Timer/Counter 3 A9

20. ﬁinf]ﬁ Capture/Compare/PWM on 2 %A

21. {1 A-TO-D Converter iU 10 T $119u 8 Foaindr ludaeq

22. {5211 USART dmsudody msApaisuun RS232 viefnt

23, Hszvuasasednlidss Brown-out reset)

24. § 10 noamanua 5 wedn

3.4.7 ssuumsatinanbrusazanuusiugilunsiy

3.4.7.1 mydam Wunndaanal clock veamunseaszanlag 1 ASarAY 1 Saaans
Tasazdemdayaa i 1Uias Module naruftemsssanananu T sunsuit 1diSou 13
1u Ship ao 1/

3472 ANUEDYIVOTTUY ﬁaaﬁmmmﬁus“lum'sﬁwmiuqmﬂn‘,ﬁﬁy'ausi 0 83
yaFud YUDe 60 er I aFod

3.4.7.3 anumindivosssuy dealianuiudiganioanuianatnvesssun TRy + -

¥ _y
10% vo31Suainuese
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lasaadrameludn

13 ’ Data Bus. E’ PORTA
e h:i Program Counter [’m T4 RAD/AND
FLASH L J!a = RAAN1
I::grm ‘[,- RAI;I 4 RAJIAN2Vmes-
mory B Level Stack File TR Raracrt
{13-big) Registers x RASIANA/SS
Program 3
Bus H RAM Adart® 45 9 — RBOINT
i S— | B— I 30¢
re ey / Addr MUX » 22;
I Direct Addr 7 [ ] mdicece g - RE3PGM
J i 4 RB4
e +—=(%] 7BS
j SE6PGC
. | STATUS reg ;_I REF G
. 3 : PORTC
5 W i T4 RCOT10SOITICK:E
J Power-up MUK~/ 4 RCUT10SICCR2
Timer H RC2CCP1
\ B
vstracion Oscilator 3 \_/"\L’? J) : RCISCH/SCL
Decode & =+ | Start-up Timer s — -4 RC4/SDUSDA
Control e y RCSSDO
Reset 8 T — = RCBITXICK
- ¥3 g RCTRX/DT
T s Watch
Rt ooming | k=] | Waichdog
Q3C1/CLKIN Brown-out
OSC2/CLROUT Reset
in-Circuit
Diebugger
Low W
Programming

0

MCLR Voo, Vo

i Timer! Timer2 10-itAD
Lﬁ‘ P ‘,“: 7
1 1l T 1T
Data EEFROM cCP12 Sggﬁt;rygao:s GSART

Note 1: Higher order bits are from the STATUS register.

A 3-13 A9 laozuNs e PIC 16F877

o o o 9 o 1 o o ar
NASIEH Register dAny Ao W Fuilu Register N1 Tumsiuiiy mput WAy ALU
& o d @ & o & . da v g
uazluAANUHATWENINMININUYBY ALU, STATUS 1y Register nifiivaniuz a3
° o VA o b e 3 Y a 2 ¥ =2 7 a
Mauvesmds  wemdainuadwdunaes lsvuumie  Feddse lewilumsidou
4 = s a 2 e o ar
Tsunsuuunii@ou’y, PC 130 Program Counter 1fu Register dnAamilafifanudinny

- Y o w o & o o o ° - 1 ° v ' °
iosnnlydmiudludizan mdafesinndsznanaivey o dunialalumitonnush

<3



3
-21995 1911

i

XTAL Wy 4 wia 10MHz

LUt
£1,02 1y 22pF

AN 3-14 2993 199193 PIC 16F877
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= = er
HaN1IANHE1IDEY

9 g/ A or 1 3 a 1 J d' = o a [
MIASNAULLLSZUUABURBaMThauaau TuNUN NS ARNYY UMIINeAuLAY
= :’) o a;‘ Y
nad NiussunIIWalIManua Usznaulildqe
(1) F2UUMINURDUABRUNAY
(2.) szuumsihanuvesgilnsainseduaniv uaziieusviuoay
(3.) szudnanlatudes

(4) szvviu-medygudeya gudoya Anaw szanana uazududouss

4.1 sLUuMsnauReufuAvnau
4.1.1 Tassadhaueessuumsiauimun
4.1.1.1 szuiasiTesudos dszneuildre et Bananhludu
4.1.12 ssuviu-aedgaudeya Anau Ussunana uazuiudouss

tedanssua i

TN : anfafc, o nad-aen
smdizuaane TaliniiTudsbexe A\,
{ Tescivunade RS 232
AU RS232 )

nmsmning g /

FR I TTT TR EI T

‘ F,

Ao ma L RMITR IHA

(OUTPUT)

AVE mibor o eatty oller

L

r) - =
wmiavialinvsulu

4

ambaya -

wrudafy o naied
(INPUT) iy :
FFannrnofen Buncai~th:

AN 4-1 LHUAHUEASNTHT AN Qtﬂiﬂﬁgﬁ FTUUMINNIU
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4.2 srvumanauvesglnieinseduanm tazifeusuAunan

Ease Station 2

Ease Station 1

»

Controller Station

AN 4-2 STUUMIINUYBsnLnsalaT et uieussAuay

o ] [
ginsalezgrutisesniiuaesdau fie
' o - & { i a a =]
(1) dantideszgmir lilAsasmuanuintinu@ssssiiafuaay Falszneudas

o o

L4 a 4 %’ 1 9 Lo g w
ginsal ndnde nsevinffunaninudedhduduginsahiuSuani1 uazginsal TS um

3,' = 1 o/ @ o & 4 o o 1
i lufu wazrindyanudhiy InsAwiindeuiiedluddedyau Taolddygrudonuy
¥ L
wennIntugudilszneudledyaados Taod Tne uazdyan i 3 szaunnioue:
o Ay & " 1
enuie ldfudyaaliududeudisduanuiniulsuaiag 13
=% = ﬂyv‘ J ql o é o a L] ]
() aniimuauszgnanas lunundmuame 19 lunsiudygyimeng wbosdng
@ 3 o ' 1o | o 9 3/ =)
Tuezlszunanadisaounumes uazzdedygumeu ldwguasyuy uazdguanditigiu

1 J H v z a Aa J - A r’a’a Y o
gosluuimanuImSuanhrununaulunun@eaiueesuld Tasmsusudeurilay

=%



3. iesneniiumeiFdana lUsunsuAna s vroUA RS URLAUAAN

4. wiesTnsfwidetie Feez1Mlunsfudygmdenin mingduqudad
Fuyyuseditunies aoufiuees

szuufiiannludaumsyaussesiinils Uszneudsaesdaudie gunselluns

U g L% g L) =
asviatTunaniidu adsnanhludu uas Tdsuasvims evidoya

4.2.1 szvyiatsinaniwuiiaarilbes (Base Station)

EBase Station 1

< A
NN 4-3 Tﬂ‘iﬂﬁ%"]\‘lizﬂﬂﬂﬂ'lutlﬂﬂ

4 o ¥
1. wsesdalfsunaiely
c‘é o
2. ginsaldemsdesudey gy
3. ginsnlusadeusit

=1 ar ?," [ 3
e dnmazdlunireSuidulldestiduasuudlienis

_34_



Y ¥ A4 v & &
® ﬂitﬂﬂ‘ﬂﬂ?ﬂﬂ‘]ﬂﬂ?ﬂ LHBOIWHUISINUINN
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® ﬂ?ﬂﬁ?dﬂﬁ?t“ﬂﬂl“ﬁﬂ‘iﬂﬂﬂuu‘il’li«l’]uﬂ‘iéi’IJﬂTimu’l
s s 4 a L) v
® qﬂnimwmmaﬂmannmmmqﬂﬂuﬂ‘ﬁmmmmiun
A d e ' & & A & & q 9
® (AT UMmNNAITMYUAY A9 Tuanse 1 ¥ Tue LLNQNﬁi%ﬁﬂH

; . 2 ¥ ol
fetedstonnuivauaselumsmiiluf Controller

4.2.2 szvuiumdeyafianrtiniunuwdn (Controller Station)

b S E

Controller Station

N 4-4 A0711A21AY Controller station

1. gunseidearslunsiudedoyann
A =) o { -*] L a1 4
2. iAseeRsuR eI imSullszutananu@saaziuinaanasee e 19
Tumsimsgvdeunda

e szuunamiiauguezTudeyanindmiiidesiiutenmuuiieds
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4.4.1.2 wiudnnuduwuiniadoya (Entity Relationship Diagram)

warning
warninglD: AutoNumber

stationlD: Long Integer
warningLevel: Long Integer
wambDate: Date/Time

Station

rain stationlD: AutoNumber

valuelD: AutoNumber Province: Text(255)
timestamp: Date/Time District: Text(255)

rain: Double | Address: Text(255)
stationlD: Long Integer il Latitude: Double
waterLevel: Integer Longtitude: Double
warnLevel: Long Integer
watchLevel: Long Integer
moveLevel: Long Integer
MobileLeader: Text(255)

SMS

ID: AutoNumber

StationlD: Long Integer
o MobileNumber: Text(255)

sDate: Date/Time
message: Text(255)
sent: Yes/No

l
I
|
|
|

AT 4-16 unuRanNUFuRUEN19TBYa (Entity Relationship Diagram)

TnssadugudeyavosTsunsualszneudae 6 arsaldun

1.) #1311 (Rain)

= o o S
HuamsiiuiindeyatSuaniniu

Field Nam Data Type
¥ valuelD AutoNumber
timestamp Date/Time funariiaya
rain Number Waauirely
stationlD Number §u
waterLevel Number véuBunani ludu

4 o y
a1519h 42 TaseadremsatiunnfS i
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' valuelD ~ Time Stamp ~ Rainvolume »  Station -~ waterievel -
4 09/02/2009 1:40:50 PM 20 1 1
3 05/02/2009 1:39:00 PM 20 1 2
6 09/02/2009 1:39:00 PM 20 1 1
7 09/02/2009 1:39:00 PM 20 1 2
8 05/02/2009 1:39:00 PM 20 1 3
9 09/02/2009 1:39:00 PM 20 1 2

4 ar 13 @ g
15197 4-3 FeyadaedmsnsuiinF i |

2.) M5 11l523ANsIABU (Wamning History)

=1 A ¥ 4
udayamMIABUILANZATS

—] warning

Ll Field Name - Data Type . <, ., Description '

¥ warningID AutoNumber sWanisidau :'
stationiD Number wagazaail |
warningLevel Number sdunsifiau
warnDate Date/Time Junawiiiau

A3 44 Taseadansniuiindoyamsidou

. warninglD - stationlD’ - warningleve - warnDate

1 1
1
3 3 1 11/07/201

B 3/ v & g &
AT NN 4-5 magamsuuuﬂnmeu‘ammau

3.) @159a0l (Station)

a ¥ A a

4 9 ' A A ¥
lﬂll'“ﬂuﬁllﬂﬁzﬁﬂ‘luﬂﬂwn ARFNLAT 9‘3')ﬂ1ﬁ”1ﬂl U
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] Station
Field Name

? stationiD
Province
District
Address
Latitude
Longtitude
warnLevel
watchLevel
movelevel
MobileLeader

Data Type
AutoNumber
Text
Text
Text
Number
Number
Number
Number
Number
Text

Fania

duna

viag

uaviéian

aavdam
stduaNMAnuuuiiamans
szduamdssnuuiise o
SEALANMIALIRVUIWEN
wiuay Insdwviladaspihyunu

H a g F— 3
A15199 4-6 Tasaai e saiunnlSuaihruaatides

Rk SR [ S S e R0 i [ o ol I8 W miea T
Iy statien!D - Province -  District - Address ~  Letftude - Longtitude - warnlevel - watchievel - moveievel - Mobileleader -
+ { e las o inndow: 100 00 300 466813864937
+ 2 vilesne Voetin ED MUY @0 120 150 200 +66613864937
¥ 3CR CR MEU 120 150 200 +55813864337
* 4 CR (=] MFU 120 150 200 +66813864337

H ) ¥ - g 1
13197 4-7 JeyartedeasiuinlSuaiWuaoiiiden

o 4 { W '
4) a1y ndeau (SMS) iudeyadoniumismuaidiesnsindariindnldun

Y P A 9 a
ﬂlﬂﬂ')'lilmﬂuﬂﬁﬂﬂ‘iﬁjﬂ"l‘ﬁllﬁfﬂﬂ?ﬂfdﬂllﬁﬁﬂ'luﬂﬂﬂ

Field Name
)
StationiD
MobileNumber
sDate
message
sent

S RESAY YA B

Data Type
AutoNumber
Number swaanil
Text winatandaianig
Date/Time Juvi
Text a8
Yes/No AQUENTA

a15 199 4-8 Tasesadmsaiufindeanuiou
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ID - StationD - MobileNum « sDate - message -

sent -
. 1 1 +66813864937 25-03-2011 Test SMS from v
2 1 +66813864937 31-03-2011 15:09:12 Landslide proj |
3 1 +66813864937  31-03-2011 16:50:49 Landslide proj vl
4 1 +66813864937 31-03-2011 16:55:38 Landslide proj vl
S 1 +66813864927 25-04-2011 16:34:41 Landslide proj (]
6 1 +66813864937  25-04-2011 16:35:50 Landslide proji v
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LandSlide.mdb Log.bt Monitor.exe Reciever.exe smslog.tt TESTCMD.TXT

A15197 4-10 emilszneuea T1lsunsu

fFic Edit Format

View Help
| 23/03/2554 17:24:12 Station:1 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.

27/04/2554 17:28:59 Station:] ERROR:Multiple-step operation generated errors. Check each status value.

11/05/2554 14:39:19 Station:] ERROR:Multiple-step operation generated errors. Check each status value.

11/05/2554 14:39:20 Station:] ERROR:Multiple-step operation generated ervors. Check each status value.

11/05/2554 14:39:22 Station:] ERROR:Multiple-step operation generated errors. Check each status value.

11/05/2554 14:39:24 Station:] ERROR:Multiple-step operation generated etrors. 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’.

o
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