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Executive Summary

1. Introduction

Nowadays, Thailand has high agricultural production costs due to the lack of
appropriate knowledge and technology to be applied to the "Agricultural system", as
well society began to enter "Aging society" leading to "Labor shortages" and "working
wages" resulting in high agricultural costs. In addition, "Water Management" is an
important risk for farmers, so it should be studied to improve the efficiency of the
production process, especially the lack of costly water sources during the drought.
Therefore, the adoption of modern technologies to promote production processes and
water savings will help to ensure the stability of water resources effectively.

Today’s communication and information systems have been very developed,
such as 3G, 4G, LoRa, NB lot, etc. The use of such tools in conjunction with a system of
soil moisture and climate detectors at the plots will help control water allocation for
agriculture effectively through the Internet. An information server can bring information
to support decision-making to improve the water allocation to suit the needs of the
plant both in terms of quantity and time efficiency. The study aims to develop a system
of soil moisture and weather-connected wireless networks that transmit data to
information communication systems in terms of efficiency, soil moisture detection and
weather conditions, control equipment, communication, data collection, data analysis
and data processing. This is to obtain the right equipment for use in the field at the
plant farm level at a reasonable price, efficient and useful. To reduce unnecessary loss
of water resources because water resources have high management costs and are
essential to developing countries. This tool ingress reduces the burden of agricultural

water, which is the cost of the country.



2. Objective

1) To study a device for detecting soil moisture, rainfall and water level, which
are the basic requirements for use in Thailand.

2) To develop a network of monitoring and control systems for plant irrigation
that processes and connects data and processes them to suit climatic conditions and
crop needs, and to increase the efficiency of the use of water resources that remain

productive in agricultural production.

3. Operating procedure

loT is development of techniques, methods of measuring, control and
information technology equipment for a processing system. In order to study to identify
problems and to easily manage equipments, the Chulalongkorn University Centenary
Park and Piboonbamphen Demonstration School, Burapha University was used as a study
area. It is equipped respectively to verify and calibrate data between them using a
variety of connections such as WiFi, 3G, LoRa and NB loT to process the pros and cons of
each link along with studying the data obtained from each detection system. The study
emphasis on improving the efficiency of water supply system management by relying on
multiple systems and formats to develop suitable systems and requirements for

detector and server systems, collect data and learn how to use the data.

4. Summary of study results

In the project "Study and Development of the Green Area Detection System with
Information System", the objective is to develop a sensing system to increase the
efficiency of the IoT device system based on the study from the prototype system of
Taiwan to be developed. Is a system that is suitable for Thailand However, it is necessary
to develop a device to be compared with the said system. Including developing a
support system that can work with other systems Available in various projects Under the

Chem Moong project. However, the situation of COVID-19, the budget cannot be

b



disbursed in the latter. As a result, it is now necessary to use the study from the Taiwan

model system as the base of education instead of developing the system itself.

Sensor

The results obtained from the installation of measuring devices from the testing
of the use of equipment from Taiwan technology on suitable detection systems in the
field of loT devices and servers should have the following basic capabilities: Stop working
in sleep mode to save energy 2) Review the data from the transmission by sending at
least 3 transmissions and then using the average data as storage data 3) Support for
communication problems between server and client. During the absence of contact
missing data during the communication can be retrieved and saved in the server's
database automatically. 4) Ability to convert data by the device to low usage. 5) Time
synchronization of device relies on data retrieval from the Internet to get a standardized
time 6) Power backup systems that should support more than 2 weeks 7) Firmware
updates to support new devices and connections. Or can improve the internal
equipment In terms of equipment, it is necessary to consider the installation location in
order to select the appropriate equipment, for example, indoors, should find a power
source to supply electricity directly to the system. And outdoors, there may be an
alternative to a solar system. Including the link between the servers that must be able
to support multiple links such as Bluetooth for controlling and installing firmware to the
device, WiFi / 3G / 4G / LoRa / NB-loT. For being connected to the host system and on

the overall security of the system.

Server

The server of the detector system is an important part of the system, acting as a
data link between the server and the detector. From the study, the server system was
split into data storage and data processing server. Since it is a joint system development
between the detector installer and the research team from the research of the host,

the data storage system will collect, review and display the data via the web interface.



In order to collect data from detectors, the system should also support importing data
from other external detectors so that the system can support future expansion.
In addition, data can be connected via an Application Programming Interface (API) which
is both a receiving system and an external transmission system. The research team has
developed a data processing system to retrieve data from the storage system server.
It is processed by software and automatically sends the data back to the host storage
system. This allows the system to be flexible and does not interfere with the storage of
the server, storing information that must receive data from the detector all the time and
makes the overall system development able to be carried out independently of each
other. In this study, it was found that the data link with the cloud server is very stable
because the administrative burden belongs to the service provider. But there will be
a cost of per link so. A good system design should take into account the need to run
service from the system in order to achieve optimal efficiency and cost.

In addition, the project has tried to test the water control system for the 100-
year-old garden, where the test equipment is located. To test the operation of the loT
device system to test the control of watering in the 100-year garden in the floating
garden area But facing the problem of the COVID-19 situation, it is unable to disburse the
budget and enter the area because a lot of installation personnel are required, both for
the installation of water systems. And the installation of a control system which is a
limitation of disease control measures Causing the project to modify the work by bringing
information from the system to develop a watering alert system to replace the unused
budget in this section The information provided helps gcardeners know soil status,
hydration status, amount of water used, and watering time, allowing gardeners to
monitor and adjust watering patterns, reducing irrigation up to 20-30 percent of current
irrigation (Data from testing in the model).

As for Burapha University's work, due to the problem of requesting the use of the
area and the epidemic situation of the COVID-19 coronavirus, this part has been delayed.

In this regard, the working group entered the area to assist and support the



implementation of the Burapha University project The system to be installed must be

implemented after the construction work of Burapha University is completed. As a result,

the work in this section, the project request to cancel because it cannot be carried out

in time for the project period. Also in the development of the system itself

not yet made Therefore, it may be necessary to use Taiwan's system for local

installation.

5. Recommmendations

1)

3)

4)

Further research should be undertaken to further develop the device and
system to support more work and equipment Including the development of
control systems in order to utilize the equipment efficiently.
2) Sensor that can measure other factors should be studied. That affect the
growth of plants together with In addition to water allocation.

The results of the 72-hour rainfall forecast should be further studied in
conjunction with the watering detection and alarm system to help increase
the efficiency of watering planning.

The integration of the storage server with the processing system should be
studied in order to reduce the cost of linkage and to obtain a suitable format

for research to improve the system in the future.
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Nowadays, Thailand has high agricultural production costs due to the lack of
appropriate knowledge and technology to be applied to the "Agricultural system", as
well society began to enter "Aging society" leading to "Labor shortages" and "working
wages" resulting in high agricultural costs. In addition, "Water Management" is an
important risk for farmers, so it should be studied to improve the efficiency of the
production process, especially the lack of costly water sources during the drought.
Therefore, the adoption of modern technologies to promote production processes and
water savings will help to ensure the stability of water resources effectively.

Today’s communication and information systems have been very developed,
such as 3G, 4G, LoRa, NB lot, etc. The use of such tools in conjunction with a system of

soil moisture and climate detectors at the plots will help control water allocation for



agriculture effectively through the Internet. An information server can bring information
to support decision-making to improve the water allocation to suit the needs of the
plant both in terms of quantity and time efficiency. The study aims to develop a system
of soil moisture and weather-connected wireless networks that transmit data to
information communication systems in terms of efficiency, soil moisture detection and
weather conditions, control equipment, communication, data collection, data analysis
and data processing. This is to obtain the right equipment for use in the field at the
plant farm level at a reasonable price, efficient and useful. To reduce unnecessary loss
of water resources because water resources have high management costs and are
essential to developing countries. This tool ingress reduces the burden of agricultural

water, which is the cost of the country.
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Clause structure

Characteristics

are abstracted and generalized to build

¥

Conceptual model Reference model

develops

creates

h

Architecture view

U 2.1-1 Tsea$raves loT RA

KConceptuaI model

build
Concepts The overall model

3UM 2.1-2 lAseainaves CM
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Reference model and architecture views

/Architecture views \

| Functional view |

System view

[ Referend model ].L

uses

Communication view

Information view

i "1
[ Domain concept ]

{ 4

Usage view

N )

JU# 2.1-3 RM uazyusesanndnenssy

2.1.3 ANENUANANYBITZUY loT

Jotilvinuandfivesseuy loT feddunldnuaudfimainivuanioursdiuaunse

WlUldluszuu IoT anuu3nsuasnsUfuReu dnyazazsesnuanuiisnys

Grouping 1" Level

1. 10T System Characteristics 1.1 Auto-configuration

1.2 Function and management capabilities

separation

1.3 Highly distributed systems

1.4 Network commmunication

1.5 Network management and operation

1.6 Real-time capability

1.7 Self-description

1.8 Service subscription

2. loT Service Characteristics 2.1 Content-Awareness

2.2 Context-Awareness

2.3 Timeliness

24




Grouping 1" Level

3. loT Component Characteristics 3.1 Composability

3.2 Discoverability

3.3 Modularity

3.4 Network connectivity

3.5 Shareability

3.6 Unique identification

4. Compatibility 4.1 Legacy support

4.2 Well defined components

5. Usability 5.1 Flexibility

5.2 Manageability

6. Robustness 6.1 Accuracy

6.2 Reliability

6.3 Resilience

7. Security 7.1 Availability

7.2 Confidentiality

7.3 Integrity
7.4 Safety

8. Protection of Personally

Identifiable Information

9. Other Characteristics 9.1 Data-Volume, Velocity, Veracity, Variability and
Variety

9.2 Heterogeneity

9.3 Regulation compliance

9.4 Scalability

9.5 Trustworthiness

2.1.4 Internet of Things Conceptual Model (IloT CM)
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| Human User | | Digital User | Virtual Entity PhysicalEntity Tag
| contains
is contained within “—1 f ™~
interacts using monitors acts on
interacts using
DapSLs Sensor Actuator
Application is a
¥ A
Service uses
._H .
E INteracts Witl e wa s a
interacts with \ -"'*--\__L -
I interacts with ‘""*i'// Component
interacts through —>¢’ loT Device
interacts through
Entity Component /
Network loT Gateway contains

interacts through
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T Network
Physical Entity contains isa

loT-User
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Tanuanunsalunsaumlusunsuyssgnduazuinisnneg dlusunsudseyndnisdnnisgunsal
galiarnuanunsolunisnsiaeuuardnnisdmivgunsal loT luszuy dsvuvalivayy
mMsUftRnuilimuannsainanmatefgtesiunisnsaae uLarNTINNTYRTEUY IoT
Tpgrusuiamsiauaauansatunisauassuulaiugld

8) nsdndannnuanunsnvesszuy loT dwfudldtudainlasdnumgnisidifauay

nsuantUdeudsdalvinisaivaudludndedinsuaiiuaiuisalunisliusnisdiniy

[
=

ANNANNTALUNITUSNTRAZAINANNTANNGIA ANuEInsalandlvitudueg fumuauise

Y

lunrsmavaunisididenuandreiuluduegAugledsdndudesiinisiusesainugniounay

Y
i

N IRneudzansaldmNaINsanule

e

9) fl¥swuu loT annsasudelindunyuduasdlindva démdumuiinazldnouiu
spuu loTlaeldgunsalldursuszian gunsalfldarunsadlavaregiuuuiduauisnly,
Aeufialaesdruyana, uiuidnviogunsaifitawdug luynnsdlusunsuuszgndsunuuuns
sUuvvargniauelifudlidduiyuddanmuansnduldinanlusunsuussgndfiugiui
Tineufuduiindevesszuy loT

10) srvuRdneaaunsnldszu loT Faliinsldssuusnluif® fgunsalflfuasdld
faneadeasiudiuiivieesszuu loT shuaiededlidsanmnsnifudumesidavientady
\3etnegULUUTLAwALY dm3uszuy loT visssuugunsalildannsaldmeulnensafugunsal
0T %30 IoT Gateways wiislushegnahluresszuudindifnduiuamnivinuniogunsaifiam
Tdl#dagunsal 10T wazgunsalflfifudiuvilsvesaunsalifen

11) svuuteudousa (Peer System) Jso1aiduszuu loT 3u q wieeraidussuudilaly

Y a LY

0T annsadudldszuy 1oT waz / wisliuinisiussuy loT

SpUUtRTause (Peer System) HUfFUWUS UTEUU loT H1wpIevegld - lnevalude
Buwmesiin

3 (Y [ | v (Y = ¢ a &

asAUsENoUANUUADAnBLazA M TudIuMENanUTEUU loT Aauysal dunaiiens
57u89N135UTRIAINYNFABINTITaUYInbUSUTOINISIITTaN1TTAN TN AN sTunLae
nsnsaaeunMsUnlesoyadunishissuenasmsvasuuias

= a ' 4 D] = W =i

NMIANYITYABYAYBITEUY loT freqluantunisainisldauiuanseiugi 2.1-

10 uansanuy loT Inusniaaiinuluszuy loT wenanilsunmiluansmnuduiusseaug

FENINVOULVRLAT AN WL
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isa
Tl includes + Application Service System

isa

Operation & Management System

-

isa
+ Resource & Interchange System

isa
+ loT-User

Entity

isa
- loT Gateway

isa
* loT Device

isa
* Network

isa
* Physical Entity

5UN 2.1-10 YouUluniavdn¥nieAUAUTUS, waznniaueanvuzunAnlusE U loT

2.1.8 YAULIA-WUFIU Reference Model (RM)

U 2.1-11 wandliifuouindiuandiifiuioves IoT RM weuin-iugiu RM 1ty
Usgnaume vaulwnild (User Domain  (UD), U{UAn1suazn159an1s (Operation &
Management (OMD)), GUE]ULWU%mﬁIUiLLﬂﬁuﬂﬁzqﬂﬁ (Application Service Domain (ASD)),
POULANSNEINTUAN1THaNUEsY (Resource & Interchange Domain (RID)), 0ULUAGY
M5I99ULALAIUAN (Sensing & Controlling Domain  (SCD)), HazYBULUARNYAULNILAN
(Physical Entity Domain (PED)) Lwiazmiaﬁ’m,umauLﬁumﬁ?uisqﬁguLi‘JuLaﬂﬁm'éLawwsqﬂﬂa

INVDULUH DUNINLA
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User Domain (UD)

Operations & Application
Resource &
Management Service
Interchange
Domain Domain

(OMD) (ASD)

Domain (RID)

{ Sensing & Controlling Domain (SCD) ]

i

[ Physical Entity Domain (PED) J

g‘dﬁ 2.1-11 mauwm—ﬁugm loT RM

AnTMUIndaNeasE U loT daulvgiiinduarn PED uiluunsanunisaldnuway SCD
vduansadaassliiluduniavesanimuindenld sraund (Wudnwugnianigam
(Physical Entities)) wazgawsiuaf (Fegs veuwmiaiion (Virtual Entities)) Gsusingluveuiun
Juueniniionn PED way SCD sesduilsidunazanuanninvesweuuniigunsaifndsoguas
gunsallainouaues (Wunsnsadulaznszsu (Sense and Actuate) $e anmuIAdeNTITEUY
loT SufinTouuaYATINABY ANTNIINEDNTEITTUY loT Hudiilvgliinain  PED  usluung
anumsal S0 eederludiuniavesaninuinden e1sauad (udnuaugnianieniw
(Physical Entities)) uazovldiuag (wiu dnvnugiadion (Virtual Entities)) Ssusngluveutndu
uaninilonn PED waz SCD atfuayuilsrdunasanuannsnvesveuiuniigUnsaifinssoguas
gunsafliineuauss (Wumnuidnuaznszdu (Sense and Actuate)) fuanmuwIndes 93Uy
loTHufinusuinteuLarnIIRdeU

RM @slduoulun loT seefunmsnausulaznsinssifovvesanssiusuiinainans
LazvgneLATeteiilousadu tafetnsidoudesenineiulinisdeudenisdearssands
madoslosdeya wahdansndenlssuugaregaluvossuinessuy loT ssewintuwaznisly

VOULIALAZAUTEUULAZDIANTOUS LATOUNBTLTDUADAITININITINIIUTINAUIINLATOUIERT

D

A 1

ludneSevnenids wwsetnedulnalidunisdnisasanswasn1swantUasudaya AatuunuIy
4 U Y

o w

dArenATeYIuRenIsatvayukaslinIsdeaisuarianssunisuanifsudeya wagn1sdl

RS Useinnueafanssuuasnisianauseninedodouiifseninadal sl unsnseningded

SYUU 10T 9¢AUUAANUAUNUSTENI DN WULVDULIABALTEUU 10T ANUAIAU biILATDUNUANS
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doansszninwveuialilagnivumdudiunisveswildlunnveulwniaietigimaiidunuim
d1fgyluszuu loT YuagiulATaadianugIuvessuy loT 1ATBYIENITHRATTENINVDULYA
aunsalduesotnevissiudumesiladunsdaiaset e wnundneeAnusoIn3aY UL

N9 187 wn3etnegsnanugsia (B2B) Afedndua3etie wietnanisdeaisvouiunnen

User Domain

[ loT-Users ]

Network Network
Operation & Application Resource &
Management Domain Service Domain Interchange domain
Operation &
i g i Resource &
Management .
e Interchange System
System
System
/—[_I Network Network
Sensing and Controlling
[ loT Gateway ]
Domain
[ loT Devices ]
o
- I
Physical Object
[ Physical Objects ]
\ Domain

JUN 2.1-12 AUdUiusIeninadnuyne-NugIu RM wag Yaulan-iugiu RM
Inside-Domain Functions Cross-Domain Functions
User Domain
| User Interface l

/r Operation & \ ( \ /ﬁ

Application Service loT Resource &

Management Domain
. o Domain Interchange domain
Life Cycle
Management Support API & Portal

@
Q
Resource Interchange & 3] =
] @ 211 =
=232
Security & Safe 51| 8| | £
v Y Analytics Access 3 n":' : E E
Management Business Services Control S| & = £ o
SIEIEIE
£
sl |- £
«

Regulation Management Logic & Rules Resource Management

\S o =/ \2 /
Sensing & | Local Modeling I Asset Management ” Executor?

Dynamic composition & Automated Inter Interoperability

Controlling | Network Access |
Domain | Sensing | | Identification ” Actuation l/J
[ Physical Entity Domain J

JUN 2.1-13 3uueilandu loT RA - N15UANLIIVBI09AUTENOUTATY I0T RA
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2.2 93AUTZNBUYBITZUUATIVIULUY Internet of Thing

55UURTI93 (Sensor) WUV Intermet of Thing Ao yngUnsal 2995 ¥ie szUy Mviuiid
nrviansiasunlamnand® viednvazvesdwine Tnsseuingtiming wagideyadiuau
umAa (Big Data) #H91nM13n5993n 1gnszurunisuanuas wagiiasesingAnssuves
mMsasuuUas Uszananaifussdainuiuastyanussiivg (Artifical Intelligence) 1vuyud
annmiesdanuiuldidefiussaninmantunouresnszuiunisvan  dieldnla

29AUIENBUYDY F99BTUNYTI8ALLD8NDIAUSENBUYBITEUUATIIUAIL
2.2.1 daudenisuazuszuiana

Wudiuiiszuuudeyaaindiunsiadu wdiinisdszunana lagialuasd
3 wuImnse 1) Uszanauazdsdeyaludauaiossivng TidwmiussuuAnnudeya 2) Uszanana
wazdansdnlusiandondsdoyaliusians 1 mivssuumunudnlud@iidinisnelu wae 3)
Uszananaudidsdoyaliusidendouniousuddanudene dmsussuunuaumilna sl
HeulumslivsslomionmagnanssvinegUuuuld WeriBangulunisdsnts Tnstanizlunsdid

Y = = Aa = = Ao v
ADIUNTIFDAITINNYUBNANUAINULFYIINNTZUUNITADAN1TNVAUBDY

| |
undsiuavnadat (CEpLi ] SEUU
(Things) ==t (Network) 1) (Cloud
seuulfuiings (Operation System)
ARM MBED OS, Node RED, Windows loT, Brillo

s=uulfjofings

(Operating System ) @

sruuUfIans 14any

sruulfianas 14a0 (Wireless Protocols)

Bluetooth, 6LoWPAN, Wi-Fi, LoRaWAN, SIGFOX, 3G/4G, Thread { Wireless Prmocol« ]

AT A aeeudas N
a5

-\ aunsalluma

(Modules)

B E RS _p
aunsnl@ounowmiodw
@ wiflnousdininod (Gateway)
0y (Semiconductors)
aunsnldasitu (Passive) : D_Unﬂ.uqa i
s, dafiudas, stuu ) :\\\ (Modules)
Resistors, Capacitors, Clocks & Crystals :

|

( Connectors) 1 a@s

AlMudnsdudunodiun
(Service Providers)

Aubdoun

(Data Centre)

aunsaldedudona
S5Ds

5UN 2.2-1 1n59a$1989AUTENBUVRITEUURTIATULUY Internet of Thing
2.2.2 dun13ieds

Jagtumsdeansnnelulgunsaluasiussuuudyne Ineu-detoyadndiulszuiana
A1311505895UN5TouRDLA 2 anway 1) wuulureUansevnaniglunseseeslng wWu WiF,

Bluetooth uaz LAN &eldiiedeanssenitsgunsaluazdidoyanigluinIaienuudnda
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2) wuulwnlaniatnedeansnieusn Wy 3G, 4G, 5G, LoRa, NB-loT Fulunisifeulasludau
P1eszezlna lneerdelaseadieszuvdumesidnlugiu Inedagduanuainisavesgunsal
doansanunsnsesiuuuuunmsdearsnsaessuuuule vililinisldsuuuunisdeansuuunayeg

Uy
2.2.3 @9USTUUNA9IY

gUN3alnTI9UKVY Internet of Thing dnslindsausivesgunsalnavilvdniaden
SesunamAuAvaInvate Wy nsdeuiusruuIgliinlaense, msldurasielniniely
oA wummasuuun1ee), Sanuuszq Wusu war nsldundmdsnumaden wu ndnuay

o A ¢ & o9 w ¢ a & aa v
LAZNEIUREINTINE Nenuailviligunsalanunsalufadddunfivinssuvaisisyulnals lag

JIpsnwIANMYeINIsINenaay Melituedfunisidenldaunsallimnzauivanuinnadu

Y

ALY

No

2.2.4 #7UnN5I9U

Jugunsaifithensainddludsdnszanana Tneviandlu 2 dnvay Ao 1) wuududs
fudsmratalaenss 1wy gunsaifaruduluiu, gunsaiintey, gunsaiinamnin 1usy
Fegunsalimandsndusosfiermumuiufiiewienunisfansou viesufnienaifiesd
nanszvuiuamnmnIsnTte 2) wulifutatudmnaialanss Wy wdostassduiuuue

'
1 A

AINsasviow, aunsalinnaiedismduuas, aunsiingamginiedunuse Wusdu Jadausiuay
dad o

Lildduiainglaensausnisniidetunarsinliseslinaud Ay nanuiiowsinisn1snsiein

Tuynaniunisal wu gaumagll, Audy, Ju waz du (Jusu
2.3 1nsguluslanea (Protocal) Tusussuunsladu

Ansavadluslnpeaiineitesivguniniuasionndiadu Internet of Things AI8UKI
memalulagiawesves 10T wagmsieuiianuusianesi
Internet of Things ATOUARNMANNNANEERAMNTTUKAZNTITMIUNTENUTUILIARIN

saa (%

guUnsaifive e wWerauteualvg n1susuldtruwnaarasuvesnalulagilednazaanin
sruuiBenseuuuFoall

msunsfuddefududsidunenuanistulninie Tslaroanisieasiioyaels
pUnsnluasdinesdeasiulddetunasilusuuuulnidonlssiusnniy

TunafernuusinskasNusinsrnatgdunnainasi
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~

[ Tslamoea ] [ami‘]manisu /auﬁa} [ WUsTInIuarDIAns } [ uvaBy AR

v

2.3.1 Wslanoa

a{' o v o & v Ao
LLWUW‘U%WEJ']EJWNU?UIWW@@ﬂ‘UI‘UsIWﬂ@a loT WQWN@@WUUUT@QINL@aﬂﬂ']ﬂ@]ﬁﬂiill‘mll@%

wulutaa OSI  (https://en.wikipedia.org/wiki/OSI_model) a@nunsanusiusinasaninaindu

Laasa Uil aPnsunase U ¢

1. Tasa319iug 1 (19U 6LowPAN, 1PV / IPv6, RPL)
. M358y (WU EPC, uCode, IPv6, URIs)
. Comms / Transport (14U Wifi, Bluetooth, LPWAN)

2

3

4. NMSAUNU (19 L3U, mDNS, DNS-SD)

5. Data Protocols (i MQTT, CoAP, AMQP, Websocket, Tvium)

6. M3¥ansaunsal (WU TR-069, OMA-DM)

7. MUY (19U JSON-LD, Web Thing Model)

8. NsoUVANETU (W Alljoyn, loTivity, Weave, Homekit)
ANUUaane

QRAMNTIUULIAT (UUTTRUAE, ERaMNTTU Y187 )
2.3.2 1aseasenugnu

IPv6 (https://en.wikipedia.org/wiki/IPv6) - "IPv6 1ulusiaaea Internet Layer @13y
N13dalayasEnInauAIeUgl Uy packet-switched  waglvn1sdenInIUNIULUY end-to-end

¥ & 1 A 1
VIULATBUNY IP a8LATaUNY

6LOWPAN (https://en.wikipedia.org/wiki/6LOWPAN) - "6LoWPAN tdusageves IPv6
Nuledeteiuiduyanaliaendsaumfududunisuiudiviu IPv6 riu IEEEB02.15.4

o

aeAtvheuanzly trerud 2.4 GHz nieusasinsaneleu 250 kbps *

UDP (https://tools.ietf.org/ntml/rfc768) (Inslnmoatanunsugld) - luslareatalees
Mg 0S| wuudedmsulaundintuedetneslaaiewsd / @Snaesfild Internet Protocol (IP)
uoP iumadenndnves TCP wastdunilduluslnasairdeovisiiiuniigaiiogdaadalul
1980 UDP snldluneundinduiivunndufiauwiieussansamuuudealng

- QUIC (https://en.wikipedia.org/wiki/QUIC) (n15ideusedumnesiin UDP diunisesn
\@p9eE19390159) aduayuyanisifendenvudadimdndsyninsgauatsassgariu User

Datagram Protocol (UDP) uaglasunisesnuuutitelinistesiuainulasnsie Wiguwinny
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TLS / SSL w¥eunsidendeianauaznaiudslunsuudauagnisuszananuudiailundas
firmailevanidssanuuesn

- Aeron  (https://github.com/real-logic/Aeron) - gﬁmae‘i UDP  #idedeldognd
UszdnSnn UDP dafimasuaznisdsdaniny IPC

ulP (https://en.wikipedia.org/wiki/UIP_9%28micro IP%29) - ulP 1Juaufin TCP / IP
wulamugesafianunsoldiululasaoulvsaaesvuinidn & way 16 O Sugnifamuituadausn
Ty Adam Dunkels vaengu "svuuia3etioauainaileda’ faaduineimaninoufianeives
amulduluenginneldlueugyndled BSD  uagldsunsiauniufnlaongudniauii
N9V

DTLS (https://tools.ietf.org/ntml/rfc4347) (Datagram Transport Layer) - "lUslanoa
DTLS weumnudududilunisdoasdmivlsinnoanmunsulusinneasyaaliuouniie
Fulaaloud / 1@5nesdoasludnvaziioonuuuaietostu mdsindoyansudludauuas
wionsUasuuUastenulusinaea DTLS loluslaaea Transport Layer Security (TLS) wazli
nMs3usesemasndeidieuin’

ROLL (https://datatracker.ietf.org/wg/roll/) / RPL (n13AIMAUALEUNIS IPV6 d195U
\PSevendaau / gaydod)

NanolP (http://www.cwc.oulu.fi/nanoip/)

"NanolP #4¢/911191n nano Internet Protocol L‘ﬁmmiﬁ@ﬁgﬂﬁ%ﬂﬂsﬁuLﬁ@ﬁWU%ﬂ’]ﬁzUU

wsenaudunesidaludigunsalifuwesuasilsilaglifosdaldineves TCP / IP

NanolP l¢¥unsesnuuusesnldanetiosiian feglula "

Lﬂ%@‘d?ﬂLﬁ@ﬂ?LﬁungﬂaN (http://www.ccnx.org/)  (CCN) - AInsIuNIamaln

(http://www.ccnx.org/releases/\atest/doc/technical/CCNxProtocol.html)

anilnsnssuadotisganiiifoutdymaurmelunsufuruanisnssaneion
AUARBIFILAEAINUADANY

CON Fmdumsnazduilemiiidolussduuiinifnveandetialnenss lianuisauns
Soluiff uazwoundiaduiiunanduyniifieglundetns nadwsdaiomiifussaninmuas
UszAnsualinniuagyninanfigeanis iesnandnenssudaldnueninduasidiiiiy
nat9LAsslnednluiAvesnisaauininndsauisaldniisanuiilalaglldesasrausnisuas
seAULUNALATUNT TN "
TUsleppanvisuuudelasiugiian (https://en.wikipedia.org/wiki/ TSMPXTSMP) Tuslamaanis
doansdmiuiaiorneidnsnilouduesuesgunsallfanefiiendt motes gunsal TSMP 2gii

Toyabinsaiuuazdeasiululnifenndieiussuy TOM Bu 9 (Mswddudafmand)
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https://github.com/real-logic/Aeron
http://www.ccnx.org/

2.3.3 N1SAUNU

mDNS (https://en.wikipedia.org/wiki/Multicast DNS) (ww%aimummwmaﬁ%’u)—

wilvteleadiduiied IP ameluiietnevnadnilifigsvieidelana

WA (https://google.github.io/physical-web/faq) - WadaLiutelinauiusenis
URL #ifndseenenalagingluaninuindeuseusnusedyn augysndaaus (BLE)
HyperCat (http://www.hypercat.io/standard.html) - giJLLUULLﬂmmﬁaﬂlmﬂa%ﬁLﬁaﬁiﬁﬁ JSON
wuudafiidminiudmiudamenoamndues URSs

UPnP (https://openconnectivity.org/upnp) (Universal Plug and Play) - pevisAnIs
Ty Open Connectivity Foundation \lugavedluslaneatnietsfionnnliigunsalinietie
Fumanugvesfunariuvuaietisuarassuinmaadetiedldemuldogissuiu dmsunns
wisthudoyanisdeansuagaraiiuiiia

2.3.4 WUslnneadaya

'
[

MQTT (https://mqtt.org/) (N3dstoAIN Telemetry NIAAY)

Tslnaoa MQTT iWeldsmusuuuumsdsterunneuns / asfnsasndnluisiunmnsiy
fiuselenidmsunisdendetuaouiivindlnadesndudeddsiavunmdnuay / wisuuuis
\nSevnuegfisziundiden’

n¥mensiiiadi (http://postscapes2.webhook.org/cms#matt)

MQTT-SN  (https://matt.org/2013/12/mqtt-for-sensor-networks-mqatt-sn) (MQTT  d115u
\A3DT LT ULTDS)

- TusTmmeanisweuns / afpsaundnuuuidasaziminunfiosnuuuinlasany
dmsuneundinduseninaaiosdnsiulnsdng

-Mosquitto (http://mosquitto.org/): lusninaslainusesa MQTT v3.1

- IBM MessageSight (https://www-01.ibm.com/common/ssi/cgi-
bin/ssialias?subtype=ca&infotype=an& appname = iSource & supplier = 877 & letternum
= ENUSZP13-0146 # h2-abstrx)

CoAP (https://datatracker.ietf.org/doc/draft-ietf-core-coap/) (¥11ia kaUNFATUY
1UslnAoa)

'Conp Hluslaneatunoundinduiidlidmiuldlugunsaidumesidnd s1n niwens
wulnun WSN CoAP léuniseenuuuniiowladu HTTP léegshemedmiumssutuiu
fldretu Aldaeduazanuisuitendu CorE  Idiauenmandideluiddmiy Coap:

A1590nWUUIUTIAABA RESTFUl Y88AAINUTULDUVINISTILEUNAY HTTP, Alda1avesdiu
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a

Windwazanududeulunisueniiaged, aduayu UR uasuszsianiilen 33nU3n1s CoAP

[
=

nsalnsauBneg i o dmsunineinsuaznisududeuwuunyinlinisuaviieuegiveny
GGL

- Lmé\i%}a;&alﬁmam (http://postscapes2.webhook.org/cms#coap)

- SMCP (https://github.com/darconeous/smcp/tree/smcp-0.6)— AuAn CoAP wuu C
Faumngdmivanmwandeunuuilsi auautRiude: 19930919 Hetf-core-coap-13, | / O
Luvazdslasiaetauiud, sossusedeniin BSD way UIP

STOMP (https://stomp.github.io/implementations.html) - lUslnAsan1sdstoninu
Wetanuegedny

XMPP (https://xmpp.org/) (Uslnmeansdedamnuuaznisuansmuiivensls)

"walulauvuiladmiunsdeasuvuiiealmidatuayuenndiaduiinainuane
sdensdesdanulanaukuUTUN LA UNIsHInraIEd enIsinsmeidsslarinle
msvhussfudadaniimdnumaseundden

- Lma'\‘iﬁﬁ’e)yjalﬂmam (http://postscapes2.webhook.org/cms#xmpp)

- XMPP-loT (https://github.com/joachimlindborg/XMPP-I0T)

Tuagmatiiieatiu XMPP agneley 9 leassaulivinnusntuiugaulunsdeasin
dstuihilazaiaedosdomslifuaunasldiedoninnuduiuls

Mihini / M3DA (https://wiki.eclipse.org/Mihini/M3DA _Specification)

"Fawnu Mihini uduuszneureduaiivimihiiludonanseninaddiines mam
wazwoUndladuivihnuuunandiieia M30A Huldsinaeaiiudulimngdmiunisuuds
foyaluud M2M Fefililulasens Minini Haaesds vosn1sdanisgunsailnenisrilinnsdnnig
uarnsdslasludvaafuuudeyaresgunsaiinetusazdniunisiansaunindlasnsounn
Tiuoundindudliuanivasudeya / mdsifanidluintudimaes mav -

AMQP (http://www.amagp.org/) (Iﬂﬂmﬂaaﬂ']ﬁ@ﬁaﬁﬁamflusﬁu’uqﬂ)
Tnslnasalasesueunataduinsgrunuuladmiviatiausigatudoniiunisimun
AnANURT09 AMQP  ABN15UUITRAINNTTINAINTTAIMUALEUNI (SIUDLUUAFDYALAL
MamUNIuazaTiAsaIndn) miutndeeuazauaense!

- mecﬁﬁamual,ﬁwﬁm (http://postscapes2.webhook.org/cms#amap)

DDS (http://portals.omg.org/dds/)(Data-Distribution Service d@wsuszuuLioalng)
"naspIulafawssissmanuudawisnidonleslngn st un gL e LT asias

AUNTNEMSUSTUULS walnilkaz syuUilasa”
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JMS (Java Message Service) - Java Message Oriented Middleware (MOM) APl d1%A5U
nsdedonuszindlaateusaosnutuly

LLAP (http://openkontrol.org/\lap/index.php/openkontrol/69-LLAP%20-
%20Lightweight%20Local%20Automation%20Protocol) (UsTameasmuifluviesduiiil
St

"LLAP Wudorudu q $raqidessninedng intelisent Ineglddaniuunilimiou TCP

'
[y o

/ IP, bluetooth, zigbee, 6lowpan, WiFi “1a“ ﬁ?fwssaﬂuizmum" T "msdedeyaliseu 9 R
VNEANT LLAP anunsa eiudenisdeansla o a;ml,%qﬁ'jqa’wum LLAP Aosiuagingiunu
azlsilaluewanuazlusurnuazuyedanusadilalidne *

LWM2M (http://yucianga.info/?p=786) (M2M WuULU")
"Lightweight M2M (LWM2M) Lﬁummsgmmaqszwlu Open Mobile Alliance Fagauds DTLS,
CoAP, Block, Observ, SenML uag Resource Directory waziunsiuliludiusieuszauaunsal
- @5neinsauiulasaineing'

SSI (https://en.wikipedia.org/wiki/Simple Sensor Interface protocol) (Butnesuue
\Wulasuude)

TUslnneamsdoansegrsieiioanuuuindmiumsieleudeyasewininenfiumeivie
91 lnvaTHAR TR EIRS Y

Reactive Streams (http://www.reactive-streams.org/)

"npsgudmiunsUssinanaaniuuuverdslasianlifiusinadusmmdsly Jym!

ONS 2.0 (http://www.gs1.org/gsmp/kc/epcglobal/ons)

REST (https://en.wikipedia.org/wiki/Representational state transfer) (n1s5lauanius
FLNL)

- RESTful HTTP

- SﬁaaﬂaLﬁmaﬂuﬁumaﬂ loT (http://postscapes2.webhook.org/cms#http)
HTTP / 2 (http/httpwe.org/specs/rfc7540.html) - Waldarunisldninensiadetiefd
‘Uizﬁ‘m%m‘wmﬂsﬁuuazammi%’uifmmm'mé']ﬁmmEJmiLLuzﬁwmiﬁué’méauﬁmaﬁ\laﬁ

SOAP (https://en.wikipedia.org/wiki/SOAP) (Simple Object Access Protocol), JSON /
XML,  WebHooks  (http://wiki.webhooks.org/w/page/13385124/FrontPage),  Jelastic
( http://jelastic.com/), MongoDB (https://en.wikipedia.org/wiki/MongoDB) Websocket
(https://websocket.org/)

Toyadunig WebSocket  Aiunlaeidudiunievenissisy HTMLS  Tuusiin

Bumesiny WebSocket JavaScript Farinnuan1sideunadoninuuuAnULuugnandideads
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TANAINITAAITENINABLOUARALLEINIDS WINTFIU WebSocket  Freananududouly

ATARAI TNV UUADIAANIILAEN1TAANIINISHTOUAD

1A39n15 JavaScript / Nodejs loT (http://postscapes2.webhook.org/javascript-and-

the-internet-of-things)

518n15}ATINTYONALIT 10T L Contiki, Riot OS uardue a@unsanlani

(http://postscapes2.webhook.org/internet-of-things-software-guide)

2.3.5 %’umi?iams / N1VUES

Technology Frequency Data Rate Range Power Usage Cost
2G/3G Cellular Bands | 10 Mbps Several Miles | High High
Bluetooth/BLE | 2.4Ghz 1,23 ~300 feet Low Low

Mbps
802.15.4 subGhz, 40, 250 > 100 square Low Low
2.4GHz kbps miles
LoRa subGhz < 50 kbps 1-3 miles Low Medium
LTE Cat 0/1 Cellular Bands | 1-10 Mbps | Several Miles | Medium High
NB-loT Cellular Bands | 0.1-1 Mbps | Several Miles | Medium High
SigFox subGhz < 1 kbps Several Miles | Low Medium
Weightless subGhz 0.1-24 Several Miles | Low Low
Mbps
Wi-Fi subGhz, 0.1-54 < 300 feet Medium Low
2.4Ghz, 5Ghz | Mbps
WirelessHART | 2.4Ghz 250 kbps ~300 feet Medium Medium
ZigBee 2.4Ghz 250 kbps ~300 feet Low Medium
Z-Wave subGhz 40 kbps ~100 feet Low Medium

5U# 2.3-1 waluladnsieansuuusingeg

fian : (https://www.postscapes.com/wp-content/uploads/2018/03/1 T75ssuHY8ygRiuhegfXJgA.png)

AME1984 : Helium (https://blog.helium.com/802-15-4-wireless-for-internet-of-things-developers-

1948fc313b2e)
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https://blog.helium.com/802-15-4-wireless-for-internet-of-things-developers-1948fc313b2e

Ethernet (https://en.wikipedia.org/wiki/Ethermnet)

WirelessHart
(http://www.hartcomm.org/protocol/wihart/wireless_technology.html)

"walulad WirelessHART  wouldslanealfansifiuszansandmiunenndindunisin
NIAIUANLAZNNTIANTAUNTHE"

DigiMesh (http://www.digi.com/technology/digimesh/)

"DigiMesh 1Hulassairanioteifiesyie iidunssndvddmivlilulegiunisdonsogavans
wuuliang

ISA100.11a

(https://en.wikipedia.org/wiki/ISA100.11a)"15A100.11a tunasgiuwmaluladin3atie
15aefivaunlag International Society of Automation (ISA) feduigegudunienisie
'syuulaedimiuszuudalud@niegnamnssy: nseuIung wennalatunisnrunuuasi
Aendos

IEEE 802.15.4

(https://en.wikipedia.org/wiki/IEEE_802.15.4)IEEE 802.15.4 L“ﬂummgmﬁizmawa%
yanen ey MsnuaNnsdifededmiuintetefuiidiuyanalianesngs (LR-WPANS)
aualngnmeyiey IEEE 802.15 dufuitugiuvesdarivun ZigBee, ISA100.11a, WirelessHART
uay Miwi dausiaeteazvenemasgifisdulnoniswamduuuilildfmuely IEEE 802.15.4
vioanunsaltiu 6LoWPAN uazdumesiinlusinneasnnsgruiieairsdumesidauuuileiuuy
15ane

NFC (http://www.nfc-forum.org/home/)

MAASEIU 1SO / IEC 18092: 2004 Tanldgunsalgauiipfianuiinans 13.56 MHz §as
nsasdayageia 424 kbps warsrermaidufisdifuandefieutuaiodelsae

ANT (https://en.wikipedia.org/wiki/ANT (network))

ANT (Humealuladinietnedueeslianeiiunssudviiimuslnasaniseansliane
Pglimgeiaeuinnosivhaulu 2.4 GHz granvnssuinemaniuaznsunngnisdnass
AAuALATINg (e ISMY)  Liledeanslnenisaiiangunasgiudiviunisegsin nsunudeya
NN INITNTIVABULALNINTIADUTDHANAR

ugys (http://www.bluetooth.com/Pages/Bluetooth-Home.aspx)

ugys Yawlugiuaud 24 GHz ISM uagldnnsdhuannud sednsdeyagean 3

Mbps Wagy9aean 100m waundinduusazUssinmiianunsaldugys lusiidvasiiies
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Eddystone  (https://github.com/google/eddystone) - Yo munanandAveg
Tuslameaiifmusguuuudoninuugy s waanusm BLE) dwiudorudaeulndifos

ZigBee (http://www.zigbee.org/)
slnaea ZigBee Tdunsgiu 802.15.4 wazvienilugaemnud 2.4 GHz 7 250 kbps $1uu
IungaaantunIaYese 1024 lagildiegean 200 s ZigBee anunsaldnisiinsia AES 128
un

EnOcean (http://www.enocean.com/en/home/)

EnOcean  \dumaluladl¥aedmiunmsiiuifsmdsnudaiauluniud 868 MHz
dwsuglsduay 315 MHz dmsuewisnmile Yramsdadyayiugds 30 wasluoiasuazgada
300 LUATNAILA

WIF (https://www.wi-fi.org/)i

WiMax (https://en.wikipedia.org/wiki/WiMAX)

WiMax 1931955711 IEEE 802.16 wazilidmsunsevieliangluwniilodivg

Frtuwandfuludmsvanfinanedigaunsaldlalnads 50 nu. wazgunsailiefiondl 5 e

15 N3, WiMAX ¥eufianudisening 2.5 GHz &1 5.8 GHz wazanglaudaya 40 Mbps
2.3.6 LPWAN
Weightless (http://www.weightless.org/)

Weightless (Huinnsgrumalulaglimeuuuilafifinssuavsdniumsuaniasudeya
seminaniiguuaziaiosdnsmaneiuiaiesey 4 w3es (dnsdednygaingaueanduly
Yosdeyaalnsiiamiiliing ﬁﬁmfmﬂaamﬁaﬁzé’uqq

NB-loT (https://en.wikipedia.org/wiki/NarrowBand 10T) (Narrow-Band IoT) walulad
Alfanasglagunsgiu 3GPP

LTE-MTC  (http://www.gsma.com/connectedliving/long-term-evolution-machine-
type-communication-lte-mtc-cat-m1/) (n5deansuszunnedos LTE) - ATLNAUINTFTIUVDY
wialulagsossuwmaluladgransussnnau Cat-1 wag CatM1 WaNzdmsu loT

EC-GSM-loT (https://www.ericsson.com/news/1987789) (Extended Coverage-GSM-

oT) - Waldeunnuaunsalmivenaiotiswagarifidogdmiuuenndindu loT LPWA (fud
n%198n) EC-GSMH0T ansnsailaldnurnusenduaslniiifndainunietis GSM Afluunelng)
wnifiunnuaseungundssulunslisnisgunsal loT

LoRaWAN  (https://www.lora-alliance.org/What-Is-LoRa/Technology) - lUslamoa

wietnedlidmsukuawesisanenaliunsdwine luginaginassaunavsessaulan
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RPMA  (https://en.wikipedia.org/wiki/Random phase multiple access) (n1stUnnevaeLna

wuudy) ssuvdeansinalulagnlvaiunasunisuninszatelaenss (DSSS) waun1sidnfanaieye

=]
U90o:
16
GPRS /7 2G / 3G / 4G \w@agans
=] o X = o IIQ{ \lyaid IIdQ s @
ANTNIINNFNYTUEIVUTDINTADANTUASINALULAY loT LU (/iAlulagdulneItunvog
QI 1
d99199) /)
Widely adopted New standard Established, adoption ongoing
Data rate, log scale Power consumption, indicative
1 Gbps "
[ Wi-Fi ] High
100Mops [ - : 4G LTE ]
Bl h
10 Mbps | uetoot
TMbps |} ™= = = === i [t o fe e ~
) LTE Cat. 0' |
100 Kbps Slgtiea ;
§ 802.11ah ;
10 Kbps
100 bips | semreommmsmsonsmnnn g oshismmmss
Sigfox
H OnRamp 5 "
10 bps | * L 1 A Sl Low
10m 100 m 1 km 10 km 100 km
Range, log scale
o Many competing standards for low 9 Standard white space for low-data-rate,
range, medium-low data rate hinder low-power, high-range applications such
growth for many loT applications as smart grid
* Interoperability missing = Wi-Fi and LTE have high power
» Consortia wars might be emerging consumption
» Additional incompatibilities in higher * Alternatives with low power and wide
remminicatinn lauare an & AAWDAN rance fea. LTE Cat. 0. 802.11ah.

gﬂﬁ 2.3-2 yanansuvavelulainisdeanseanmussesdaya o
2.3.7 ARG
IOTDB (http://iotdb.org/)

"1nmsgU JSON / deyaiiifienlesdmiunmsesuiedumesiindwingg "

SensorML

(https://en.wikipedia.org/wiki/SensorML)"SensorML TkUUIIAIUINTFIULALNS
W9 XML dwsueduneifuwesiagnszsuiunisia "

Semantic Sensor Net Ontology
(https://www.w3.0rg/2005/Incubator/ssn/wiki/Semantic_Sensor Net Ontology) - W3C
"851]%%@’158%U’]EJL%UL‘UEJ%LLaSﬂ’]iﬁQLﬂmLLaxLL‘L!’JﬁWﬁLﬁU?‘ﬁ@ﬂ‘?jﬂlﬂéj@%U’]EJLL‘LJ’JﬁWUENI@LiJUL’Jm

a{' 44' a ] ¢ % A | o w "
ANTUNLLAL DU 9 aflL‘VimumgmﬂizaﬂﬂL‘WE)ﬁaJl’J%’m OﬂtOlOgy BU ¢ NIUNTITUV OWL
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A1 Wolfram - QﬂﬂiﬂiﬁL%auﬁia (https://reference.wolfram.com/language/guide
/ConnectingToDevices html) - "nsuansdydnunivesusazgunsninnifuasigailaiduniu
Wolfram 191 DeviceRead, DeviceExecute, DeviceReadBuffer ag DeviceReadTimeSeries
Afidunsiiiedestugunsal "

RAML (http://raml.org/) (RESTful APl Modeling Language) - vili1eson15dnnIs
2993730 APl favadausiniseanuuulvaufnisutsiiu udesde - audsuamyasing
Fosmsimunuaziunldenle

SENML (https://tools.ietf.org/html/draft-jennings-senm!-08) (UszunnFedndunie
WsnoULEULDS)

a

- Wuwesie 9 wuduwesoumvglianusalddeUssinvilluluslareaiu HTTP 5o
CoAP Iipasw UM TinAvefulLesisomnmnuna
LsDL (http://www.lemonbeat.com/lsdV/) (n119Un3al Lemonbeat @u15%) - N8

gunsalitld XML dmsugunsalfigatiuuinig
2.3.8 nToUNAYYU

Alljoyn (https://allseenalliance.org/framework) — ﬂiaU%V\IG‘?LL’Jﬂaqu%%"dﬁﬁﬂﬁqﬂﬂiaﬁ

LAZLONAUNULASHDETTENININUlAde

loTivity (https://www.iotivity.org/) LﬁuimamﬂaLWuezjaifaﬁIaam‘Tmayjaﬁ% Linux Way
lgsunisatiuayuain OIC

IEEE P2413 (https://standards.ieee.org/develop/project/2413.html) - 11919371U
dmsunsovandnenssudmiudumesidnvesding q (oT)

"0 (http://www.threadgroup.org/About.aspx) - a%fwﬁuuummgml,ﬂml,az
welulad 1Pv6 73l 6LoWPAN LHusing

NIDULINNWALATUYDY IPSO  (http://www.ipso-alliance.org/wp-content/media/draft-
ipso-app-framework-04.pdf) (PDF)

'nseenuuuilimunyavesdiudeUsyaiu REST  flonaldlaengdaniesiilonans
nnensideglinouiuingdiaiosuaruinisdumddug novnuildfunisesnuuuliiaiy
fuldslniaLiuiitieg s SEP2 uay oBIX"

OMA LightweightM2M v1.0
(http://technical.openmobilealliance.org/Technical/release_program/lightweightM2M v1

0.aspx)
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"u599413704 LightweightM2M  Aansimuauandalaaoud - w@inesnusuldle
agemnsiioliusnisiuasesdns LishtweightM2M uluslapeanisdnnisgunsalidumdn
LAAITLASUNISERNLUULHAINISOVE 18NN UAUBIAIINABINISUDILBUNALATY

[y

LightweightM2M laila 91di@ aguiﬁmﬁa"f@mﬁqﬂmai wimsIranunsaaelouteyauinis / ued
WaLATY "

Weave (https://developers.google.com/weave/) - wnannasunsdearsdmiu
gunsal 10T AdalFeunisdargunsainsdoanssewilnsdwitugunsnifussuuaanduas
mslinaudldangunsaliiefiowaziiu

Telehash (http://telehash.org/) - JSON + UDP + DHT = Freedom

lWslameaainfivasnseUaldnunsatienisdouriuwuunssagauddmsuneniargunsal
2.3.9 aAulaenny

Open Trust Protocol (https://www.ietf.org/id/draft-pei-opentrustprotocol-01.txt) (OTrP) -
1UslpARad NS URMRIDULAALALAUKLDUNAATURALIANISANSIUUARIAINLUaeR 8Ty Trusted

Execution Environment (TEE)

X.509 (https://en.wikipedia.org/wiki/X.509) - 11053 1UdMTULATIATIINUTIUNYRIATITUE
(PK) iiedanslususesidatanazn1sinsiandatsnsae drudingyvesinsluasa Transport

Layer Security ldifieminuUasnsisreinisdeansaiuiivnasdiua
2.3.10 AWIZUUINY

IEEE 1451 (http://grouper.ieee.org/groups/1451/0/body%20frame_files/Family-of-
1451_handout.htm): The IEEE 1451 nsgnauinsgiuduwmesiedmiu Transducer a5u1eyn
Ja Buweimsnisdeasiluilitutuieietedmiunadeudseniuaiees (Fuwesvie
wenyawes) AulslaslusiwawesszuuirdasioTauazinietnenismuny / au

IEEE 1888.3-2013 (http://standards.ieee.org/findstds/standard/1888.3-2013.html) -
"1nmsgu IEEE dvsuiadetiemsmunuseudiBeniiunivans: anuvaonsy’

IEEE 1905.1-2013 (http://standards.ieee.org/findstds/standard/1905.1-2013.html)-
"y IEEE dmduiedeietudineansunefiauwidmiumaluladiunndsiu’

IEEE 802.16p-2012 (http://standards.ieee.org/findstds/standard/802.16p-2012.html)

- 31As5 N IEEE dwfumaidenseemadimivszuumsidfeuseniuusiiane”

IEEE 1377-2012 (http://standards.ieee.org/findstds/standard/1377-2012.html) -“ 11M3§1U

IEEE dwSugiiannisinlusinneanisdeansgaavnssugiianiaeas”
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IEEE  P1828 (http://standards.ieee.org/develop/project/1828.html) -“  w1mIg1U
dmsusruuiitaiulssneuiaiion”

IEEE P1856 (http://standards.ieee.org/develop/project/1856.html) -“ NTOUNINTFIU
dwsunisnensaluaznsdnnisguanesszuuBiannseiing”

2.3.11 d@a1Unenssy / nsanila

Remember the | in loT!

loT Application | Device Management | 3 Qgg
Binary | JSON — IPSO Objects

Application <&k = | m

REST APls |

CoAP | HTTP

Web Transfer I A ad
DTLS | TLS | 1ETF
UDP | TCP + i+
Internet I | )
IPvé | IPv6 | 6LOWPAN | SR

newok |55 @) 40 © it
" ARM

5UN 2.3-3 lassaswannUnenssu loT

i1 : Simon Ford - Director of 10T Platforms ARM (https://www.slideshare.net/slideshow/embed _code
/45755086)

Internet Protocol Suite (TCP/IP) IP Smart Objects Protocol Suite

B Tmms m . CoAP
fssal - TCPIUDP « UDP
* IPvd/IPVG w | *BLOWPAN
« 802 3 - Ethemet / ' I
ﬁﬂ — Wireless « |EEE 802 15 4e

gﬂﬁ 2.3-4 Fuvos TCP/IP uae 3y IP Smart Object Protocal

teeg

#i111: Ronak Sutaria (https://www.linkedin.com/in/rsutaria) &g Raghunath Govindachari

(https://www.linkedin.com/pub/dr-raghunath-govindachari/8/8a2/454) a1n Mindtree Labs
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2.4 WAlUlagn15898a15 lUUSTUUASIIU

a o

wialulagnisdeansiddgianunsaldanulalaegunsal loT daad:
2.4.1 ZigBee

ZigBee LHunmsgiu IEEE 802.15.4 sudumaluladinietnelfaeiidetiolsdeimun
Tng ZigBee Alliance SfugnoonuuusndmiumInsIsaouuasmMuANe3o1ets $1in 1osan
é’mﬁa;&aﬁmasmqgu fufivdnues  utili-zation veuwelulagiiae Home Automation,
gUnsol Smart Energy, Was, HVAC uazeuasadoidusuiesainluslaneanisdearsild
nEsuiuasiisedugdasldingiinearundnisegnieliiniedofiuilliasdruyana
(WPAN) uenniéiiilsiduiiuendnuninesnisdnsuifoudussuiafsouasiedotnamdiei

WotolinSouagnsldnununmeinieriuu [13-15]
2.4.2 RF Links

o A A oA ! ¢ ° v o A o A aa
ﬂ']imﬂﬂ']@um/\l@LGUBNWBQUﬂimLLagVHI‘VIW'JﬂL?J'W’]ﬂﬂu@aimsﬂ@‘ULsﬂﬁﬂau@'ﬂqﬁJﬂTﬂq (RF)

9819918 @NHNIOLYYNTTARATIENIN 100m §e 1km @uegiumasdeuazianainienldy)

Tuganisdeans RF laildlnnsldaulusinneanisdeans TCP / 1P lng (v3elUslanea
u ) Sasnsdadeyarioutred (geiis 1Mpbs) wazdafeamanmdidaldnudumesidnga
wwthelanunsainfegunsaliloadrandons loT fauysal

wialulad Radio Frequency Identification (RFID) l¥§un1suugtinessudmiunmsssy
wazfnmuingiiemnutismdevesiudidnnsedndvuinidniiieninuiin ifufiensielegnin

=

UszLamdundanisieansdmivdumesidndsding q esanniifunusiianundesiigauass
Usgavsnmlunsszygunsaluazing usaedl RAD WuiFessssuamndmiumsssygunsaluas
msuanideutoya

Toideiuiou liaansaamfvayunisaiiuedetns  loT  iissedrudsniesainliannsals
Msdeasyanssviovnaden (Wushunang) msdeansludidumediin analnddavesgunsal

Wudadsuseudnusznisnile [4]
2.4.3 vans
L]

Bluetooth 1un1msgnu IEEE  802.15.1 @ wsugunsalsnn1gnyaedunassnaIgnues
walwlaginglsane vgys Wunidunisdeansifaieasusnivsiapeanieonwuuniieannisly
nasudmsuMasunsdeansuuviiangsserau (ugunsalsenispeuiinwes, aunsaliasy

s C%

vaslnsfnnede vav), nsuvidudeyanduuasnisatuayunisiadoulnivesgunsal Sull
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'
=

AaanUAievlunsaseaseveiiuiduyanalusenitansioasuasAunuwazdaansiuiiey

Yo

Urulaglidnludeseglunwiaien esanuinsgiuseaulandalunidnduluge WPAN
(A3evIeiunduyanaliaty) sududsddguindmsunsdives loT esinaunsainaiedai

\FesNdeNderiy loT (Juesueayioimasiardue ) Nlunameaanu 91in

<A o

ToldulUIou voldulUToundAves Bluetooth  Aretuldamisaliuinisitonss
lnenssivdumesidale Wedesdawisulvnunszaunaraguidnazyimindunaadglan

A18UBN [13-14]

2.4.4 Ugws 4.0 LE

a

wuugys gnidludnuauznsidendewayliaunsadennedunesidalaense Wellouse

Y

1 V1

uéh deidansegusiinagliifinsinavesdoya Bluetooth low energy (BLE) Tniidiaiine WiBree
Hudrugesves Bluetooth v 4.0 Suflluslnasaausalmiuazandnonssuluslnglu qudlésy
ms%’mauﬁmﬁauﬁqmau 2010 Fuilnalnn1s adverting Tyl dis-covery agnesiasinazilaly
Numsideusouasld Asynchronous Hesninmsideuss MAC dmsusnsimnuadsuaznns

doansisamss ugys 4.0 \Wulnsiugldilesmnuusiilusiidlmiinludsiesenisly [16]
2.4.5 LoWPAN

6LOWPAN 101 Wireless PAN 7ildwasausinazsadsuinsotig IPv6 iWumaluladnyadunis

& 1 1 v

Wonmellsumesdsretonalids hop daluveunniig 6LOWPAN &aitonsanu 6LOWPAN #ag

Y

T IPv6 umdssiedayaludsgunsaiiilasunisimisnegagnaas

Y 9
[

Mg IPv6 isfinuiegiiissnenagseyynadulan luluslapeauinsgruasednentd 1P
(HTTP, TCP / IP) aggninluldlaenssvulnuadugesiduiedfiuivinduiudsiesuuunusi

Tudumasidia [11] [17]
2.4.6 Z-Wave

aninonssuluslnnea Z-Wave Mfawunlng ZenSys uavatuayulay Z-Wave Alliance
Judnndensldndinuiddrulngldlussvudnluffuazanmuindounisiuas sudl
TUslnpoansdoasuuuidn gauszasdndnues Z-wave dmdunsuaniidedeldtimuainmog
muauludslnunegsiosnilslnualunietis Zwave fgunsalaesssinnvisfonuudisig
muAnuiideidludmaguasaissaniiasstaneundulusfmunuiafidunismas
[6] [19]

20 Ageel-ur-Rehman, K. Mehmood uag A. Baksh
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2.4.7 WiFi

Yo w

Wireless fidelity tufdnfulude Wi-Fi fadumasgiu IEEE 802.11x Faduisaldtusnn

Y

=

Aanlunisieuseaunsainuulsatafudumasits wduhevaursnluuwasuiudanainis

q El

\Fousie WiFi uazyanefuisnesliaouaglinndrdBdumesidauuvasms aszgaunsgiu
Wi-Fi mgigﬂmiﬁa%’wLﬂ%@ﬂhal%’awiuisUzwne";’u Wi-Fi filaSev1eUseLnneinge i IEEE 802.11,
IEEE 802.11a, IEEE 802.11b, IEEE 802.11g, IEEE 802.11n, IEEE 802.11e: @uvsny QoS, IEEE
802.11f: duvengd@msunsinnsnsasauway IEEE 802.111 d@iuvenganuvasnsiy nqu Wi-

Fi ¥hauuug el 2.4 GHz (M) flaiilueygyn

A15199 2.4-1 wialulagnsdeans — mswSeuniigu

Standard Bluetooth | Bluetooth ZigBee Wi-Fi 6LoWPAN RF - Z-Wave
4.0 LE Link
IEEE Spec. IEEE IEEE IEEE IEEE IEEE IEEE Z-Wave
802.15.1 802.15.4 802.15.4 | 802.11a/b/g/n | 802.15.4 C95.1- alliance
2006 2005
Topology Star Star Mesh, Star Mesh, - Mesh
Star, Tree Star
Bandwidth 1 Mbps 1 Mbps 250 Kbps | Upto 54 Mbps | 250 Kbps | 18 MHz 900
MHz
Power Con- Very Low Very Low | Very Low Low Very Low Very Very
sumption Low Low
Max. data 800 m 9600 bits
rate (M bit/s) 0.72 5-10m 0.25 54 (Sub-GHz) 1 Or 40
kbits
Bit time (us) 1.39 - a4 0.0185 - - -
Range <30m 5-10 m 10-300 m 4-20 m 800 m <3m 30 m
(Sub-GHz)
Spectrum 2.4 GHz 2.4 GHz 2.4 GHz 2.4-5 GHz 24GHz | 24GHz | 2.4 Ghz
868-868.6
MHz (EU)
Channel 2400-2480 0.3/0.6 902-928
Bandwidth 1 MHz MHz MHz,2 22 MHz MHz (NA) - 868 MHz
MHz 2400-
2483.5
MHz (WW)
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INCREMENTAL BENEFIT OVER NEW GROWTH POTENTIAL FOR FARMERS

PREVIOUS GENERATION

-- Accenture Digital: Digital Agriculture
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Detail

Meeting and get requirement

Status

Proposal Phase 1

25

QQT Phase 1

25

1
2
3 |PAYMENT
4
5

QQT Phase 1 Rev01

18

6 |QQT Phase 1 Rev02

27

7 |QQT Phase 1 Rev03

11

8 |Installation Soil moisture 4 station

18-24

Remarks

Sperate 2 QTT

withdrawing
durable form

9 |Installation Weather station ( 1 station)

1317

10 |Delivery Phase 1

20-22
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anndl
dayadinaie
Name Unit
1 Water level + Weather station Battery Voltage \Y Sta 1 29 u.A. 63
- Jaqdu
(Tayasauu, tu, aaumngl, AU Solar Voltage v
INA, AMUYY, AIULIIAY, Board Temp Celsius
Solar Radiation, Solar Voltage)
NB-loT Signal dBm
Strength
Pressure hPa
Humidity % Rh
Temperature Celsius
Rainfall mm
Wind Direction deg
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a10U 3789013 IWe e el
donil
dayadinaie
Name Unit
Wind Direction X
Wind Direction Y
Wind Speed m/s
Solar Radiation W/mn2
Water Level m
2 | Soil moisture - IANANAUINNE Battery Voltage Vv
Tnqait 1 (dduliflvg) Asgfuaudn 30 Power Supply Vv Sta 2#1 | 18 5.A. 62
\BURLLIAS - Jaqdu
Tnqait 1 (Adduliflvg) Asgfuaudn 60 Board Temp Celsius Sta 2#2 | 18 5.A. 62
\BURLLIAS - Jaqdu
Ingedl 2 (nansaunm) fisedurmEdn 30 NB-oT Signal dBm Sta 2#3 | 18 5.0. 62
LURLUAT Strength - Jaqdu
’QJJW;G]?]I 2 (nansauny) Asedunudn 60 VWC mA3/mA3 | Sta 2#4 | 18 5.A. 62
\BURLLIAS - Jaqdu
3 Soil moisture — auapeRU Soil Temp Celsius
(Fanauniia)
Srqadl 1 (Fhuans) Aisefunaudn 15 EC ds/m Sta 3#1 | 18 5.A. 62
LURALUAT - Jaqdu
aqail 2 (Fruuw) Aiszdueudn 15 Sta_3#2 | 18 5.A. 62
LURLUAT - Jaqu
4 Soil moisture - #UABYATINGN
Tngafl 1 Asgduaudn 15 wufiues Sta 4 | 185.A. 62
- Jaqdu
5 | Soil moisture - auaoeileing
Ingail 1 (Frude) Aszfuaudn 15 Sta 5#1 | 18 5.A. 62
\BURLLIAS - Jaqdu
nqail 2 (Fruuw) fiszdueudn 15 Sta_5#2 | 18 5.A. 62
LURLUAT - Jaqdu




4.2 A1sAnwIN1sUN Tuau 100 U=

1999101ATINSHTDIAA LUAIUITORARITLUUNTIFIULNORANIUNIS LT UIVDIAIUY

LYY o

100 Uleilasndadymnissudseiudyaivesssuinguanasiauiaiy dsuiielimsuis

Y

[

RN U998 UUSIUAIUADY N9LATINITIIANNINITNAFRIRAGFINWasAUaNETEUUINY

(% '
o A

Uonaasudns1n15319Un wnukagldnisfaniunisivdsulvaainduassaiuaulunu
13 LY I | goj A %,; v a dgf a I

Wusunugeszeznatlunisinedinesauiluaiu wazldnisidsunlasanuiulufuvanaadu
funursszeziiantun1ssaiiassely uenaininislassnisialdvag e siduiviunu
WeAnwiaudesnisinvesigdesninvgnulesiduivdrulngivgnluvinueaivasy waz

1A b LU US LN s NN gay

wiINSuAIATUIE

1. dn3nnsIguives Wdein 20 8as/uni (M3e 0.020 gRUIARIAT/UIT) S1RTNUTINL
nstihlihvesiauTunesiian 1.20 gnuiafiuns Saiin1snszangtivesiaUsanesian 3.5
a @ & A a = g a A
wns Aaduiiui 38.48 ans1awns) Andumnudnveatiluinafuilan 0.031 wns
1 v g ¥ a el v & o i &
2. wwnurnamsiidmgiudes waghansiihassield lnedunnandiaruauly
a a4 & 5% 1 . . =% a & val LY = a a a
Auiduigesinan Soil  Moisture Fednaslinisyauaman 30 lwufiunsniany  lagns
UsznaudSunanhtlddmsuiinlagerduteuls
1) Fraiuszeznisivdl Aanuduludugan (Max Soil Moisture) — AAuTUluA
A1ga (Min Soil Moisture) lnefiA1sanfeuInndn 0.03 (ArAuTuluAungly
anansndlulgle)
2) ¥anamslid mswdeunasesian (Ah=msidsuudasauiiuign (Min Soil
Moisture) \Uiguuuasia
3) USuansliin (g) = 20 ans/undl (21nA1581579)

4) Unanhiliisan (Q) = q * At (mihedns/Tu)

159 0UsEUUTINHBELENTE I BRaNTaUa P UlLSATUSEU 50-100 WURWAT AN 30-50 WURLIAT
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130120
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217020

21120

2115120

Soil Moisture Station #4#1 “li'NL'Ja']ﬂ'ﬁiﬁﬁ']

DA UL 8L LN

219720
2123120
227120

31220
3820
31020

Dﬂlgsand.o?i

SRV N N

|

|

14120
B/20
322120
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303020
4/3120
4120
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419120
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427120
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5UN 4.2-1 uansnsmiauduluAuiiudsuwlasusnauaiuasy vesaiu 100 U

3. @WNS0AIUINMEIIAINT IS gaud U L lesanUSInaauulutuR Y

(Soil Moisture) Ainsraialaannduiweas

4. @1u13011I5NIIAIUINAIUABINITUIVEINY (Crop Water Requirement) lmevgud)

WU FAO Penman-Monteith method 1udu wavildilSsuisutuysunaiilaassuauny

Hamafiann ETe iilusihnies ETo®M)  dulszanimsliiin
1

o M -y o - - o a a v -
Fudouldl owdgn Gy Gladmmy Ty Gladmas/ i) (Ke)
20-7.0.-56 63 318 404 0.79
15-A.0.-56 110 572 341 1.68
2-5.7.-56 158 3.01 297 1.01
24-31.0.-57 270 5.00 3.58 1.40

-

1nay 435 3.50 1.23

5UN 4.2-2 uanansldrveae nulesaieddnig Penman Monteith wagduuseansnislyi

o ulesungas

1 : msdanisilunisugnualniwdes weiduifivenmsdnd kKM drdnusmsdanisiiuazannine)

Ui 14 F9ed 2558 10 @01HNAE0INTUIYaUTENIUN 3 (TeU1ue19) #.1ANNSIA B.4199 2.UATTIVAUN

ATUYAUIENIUY



5. a;mﬁmt,mmai (Permanent Wilting Point (PWP)) %%aqmﬁsmm (Wilting Point (WP))
snefaviinanhduslufuiifislifesnaieauis vnUiinarhlufuenasdsgaiviasnitiv
wftuiagldannsnituildBndeluiieagluusssnimdudandung 12 $2lus 9ndeya
mstufinvesgunsalniadunuingaiiisalade 0.1-0.15

6. gnsruannislihily fie ETc=Eto x Kc (mm/day) Tng

ETc g ANUSUNINS U8
ETo A9 USuNaun1sigunvuaaieanady

Kc Ao AnduUseansne

Reference Evapotransiration ETo according Penman - Monteith
Country THAILAND Meteo Station : BANGKOK PORT (KLONG TOEI) (17 Yrs)
Altitude : 3 meter Coordinates :13-42N.L. 100 - 34 E.L.
Month Min Temp | Max Temp| Humidity Wind Sun Rad ETo
°C °C % km/day | hours |M)/m*/day| mm/day
January 23.9 32.5 58.0 187.0 5.7 15.2 4.51
February 25.3 33.3 64.0 173.0 5.8 16.6 4.57
March 26.6 34.3 64.0 196.0 6.0 18.2 5.18
April 27.4 35.5 66.0 182.0 49 17.1 5.04
May 26.7 34.8 69.0 178.0 3.8 15.3 4.56
June 26.7 34.4 68.0 191.0 3.8 15.1 4.61
July 26.5 33.8 70.0 191.0 3.8 15.2 4.47
August 26.2 33.7 69.0 187.0 3.7 15.1 4.46
September 25.6 33.6 70.0 182.0 3.6 14.6 4.27
October 25.7 33.2 70.0 173.0 3.5 13.6 3.97
November 25.1 32.9 58.0 222.0 5.7 15.4 4.96
December 23.7 32.1 55.0 218.0 5.6 14.6 4.77
Average 25.8 33.7 65.0 190.0 4.7 15.5 4.61

Climatic data of 30 yrs ( 1981 - 2010 ) : Meteorological Department , Bangkok, 2011

5Ufl 4.2-3 A Eto N (Aaesing)

a

7l - feyaaninennia 30 T (1981-2010), nsugmieaiiven, namm 2011

a a

7. wWlgugunuUsunan st sundusgansain Ineusunanisiwungiy
(Q)/(@ra3an5hun * uildn) wWisufeunu ETc Aa9u1nninwiniu A1nsiaun

PHUSTEANTAN
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4.3 M3AnnUTaYasEUUNTIRUAMNTUTURY @3 100 U uaznslduselevd

ALl N91n15ANLIUSENBUNIE 1) AILUUIAARITEUUASIIUAINUTUTIUAY
wagyilafu 2) nsieeuANsulufy, USunaely, aamgll 3) msldun 4) nswieuiisunsld

U11uafn warn1sUSEUIUNISNITITUN Wag 5) JUMDUNITEIALN

1) fumsindesruuasasumnutuluiu wazeiamu
Mndlonidosduitldvhnsinuluide 4.2 mefluddoldvhnmsfiviunuaniissuy
as9dUANLTUlLuRY Useneudie aoniid 2,3, 48y 5 LﬁaﬂimﬁuLLazLLﬁaﬂdmﬁmaﬂﬁumm
SUT 4.3-1 uazguil 4.3-2 TngBsnmamaes filims arnduldvhmsfnseuannsalunisdu
¥wesiu (available water holding capacity (AWC) wazvinsTuiguiuteyaananiilin
WedSuifisuamuduiusvesmamudulupuiiieldfudsnaniiawsoldligeniu auia
vosu (U 4.3-13 wae 4.3-16) uenaniiiiegasiigavesUimaifiamsaldldaniui
tiendeyaain a31ed 4.3-1 Ansisuiiisugaiinsgmunisinnisnananfiseniule
(management allowable deficit (MAD)) wiald@nwianudndesinfisuazan MAD flausuls
aldnsmuansmugUdl 4.3-3 fuansaruduiivoswandatulTuuiififield8Bdlugag

N5ty Tngananuduiusvesnudulufuiasan MAD Alagninaniaiungien1sdnnisul

muvingiu JUN 4.3-4

Soil Texture Triangle
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o
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’ N &
\/ &
y N &
@ AV
» Y
7 cla kY
s__ /S “ &
0 s \\\ o
# K
r silty
. \
7 sak Clay AN & 4
“__/  clay &
»_L silty N &
»__ /S

* sandy clay loam
m

w_
w__J sandy loam
& loamy
2 5

3 "% B % B "3 "B

sith loam

sUT 4.3-1 Msuvsviiagiu

4-10



3UN 4.3-2 LanavilnfiuaIngnfiinRIsEuUunTIIT

AN9197 4.3-1 9aTinsznumsdanisranandisensuld (management allowable deficit (MAD))

AvlUTeIrNENTINVRIYR1Y AfilaenausinsastuegiustinAuvseliunfuange

Ny MAD (%) AuANIIN (ft)
vl 50 4
3% 40 2.5
UgLUe3 50 3
WATEN 50 2
17N 50 3
adu 50 3.5
fuTen 50 2
WINoN 40 15
TIER 30 1.5
J1ae3 50 3
ABNANDE 50 4
aneLue’ 50 1
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IASUNANTENUIINANUAS IAUDIU LA UBENaLS

9307 4.3-3 uandliiiufagaiiviianilufuifinssnusionandn Inewlossduatu
Tufuaindt 50%  (ufe619) Aegafinsznunisdnnisuandniioaniuls (management
allowable deficit (MAD)) Faazgnlfiiugasrsdemaadmiunmsinnisih Tasnisdanisaesiosd
Pradlesdumaamiionind MAD Uszanal 5% vesUSaanilufu uasditasnisdanisdn 10%

YosUSHaluRY augun 4.3-4

_________________ Satwatod sollmoisture I bl
O B Upper curve = field capacity =42
ol
-l
g g
S e | lowercuve=3|
g Management allowable defit curve ‘E: 0 M defit curve =29
Ex :
8 b
ol
20
15}
Wilting point 15} Wilting point = 14
n) ANUTUlUAUYBIRUTIVUUNTY Q) ANUTUIUAUVDIAUIIURLNDUY

UM 4.3-4 avugulufusueiingu



2) mMsfnaumuulufy, Usuae, gl

Y

a

mMafiuulaAnwsuuuunsiiifuvesatu 100 U1 uazaduduiusvesusuimny

IS [

WAzl nuIdn133nN1s 2 UKV Ae 1) wuudnlud® laedinsiruadianatlunise

]

2 A39 B 8.00 w. waz 13.30 u. 1Wwan 5 wiil undulaeaziiunissaluiuilunn 2) wuuld
gunsaladsuneslagldussnuaudiluindegunsaliazsauignas 30 w1 dslananisAnwiniy
JUM 4.3-5 wazy 4.3-6 warsdnwrganisiidusazandndululdnugun 4.3-9 61 4.3-12
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Daily soil moisture loss (%)
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Soil moisture (%)
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Sandy loam
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4.4 53UUATIIUNBNISINNITNT WAL

o

31NT9I1NINNANITINITIEUINVRY Covid-19  Mlslaunsaiaunludinau

v = v

mMsWaLszUumUaNnsTiiluiuuUamesss mefiuinddeietamnenluduiivhldnels
fodrin Tasnindeyadildainnisdrassaaiunsalluiade 4.3 niwunduszuuudaiou
nsliinlasendesruuuitneyszinadeyafuimulusunsndionsufaiouszuuuiaiou
TuduilasdnauelassadisssvunsinuimuafiAsidemfoudunounisldaussuy
dlelidlansvihaiuresssuy

4.4.1 TA5ea¥1938UUATIAY

Tumsiannlasamsszuunsaaduiludiuddy malassnsldfnuainszuuiignitamn
TnoUszmaldniududunuuisifunuegludsemalne svuufnangniamuuarldluyszme
v tusndunaiuiundt 20 3 ildszuufienudladymiiAnduainnisfudstoya
LAYUTEAIANTTUUATIATULLUY loT 1Tueened dannanafios wazdunsgssesiunisiensio
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AMARNUIN N

NUIH DT ULAUD LN UINUAAAS

1ASINTNUNADET SEUUENTAUNAY AEIMNTINAENT INAINTAUNINE S

o a
SLeLIAALIUNNT
2019 2020
No. Detail g Status Remarks
1 [Meeting and get requirement
2 |Proposal Phase 1 25
3 |PAYMENT
4 |QQT Phase 1 25
5 |QQT Phase 1 Rev01 18 Sperate 2 QTT
Sperate 3
6 [QQT Phase 1 Rev02 27 QT of 1.2M
7 |aaT Phase 1 Rev03 11 withdrawing
durable form
8 |Installation Soil moisture 4 station 18-24
9 |Installation Weather station { 1 station) 13-17
10 |Delivery Phase 1 20-22

AT 1 Aessynaunsaumsiainudulufy seninedui 18-24 Suimy 2562

0L SensMini A4-NB SIU 5 IAEDYD

‘Water Level & Weather

Soil Moisture 4 (¥ (30, 100 cm)
Soil Moisture 2 ¢1 (30 cm)

Soil Moisture 1¢1 (30 cm)

Soil Moisture 2 ¢1 (30 cm)

[%
Y

eandenu : Aadsngunsalinanuduludu 1w 4 aond wiadu

- peauuven 1 @il nedn anuaulufu 2 90 e 2 seau (30 cm ,60 cm)

- mAauaee 3 annil lnednanuduludu 5 90 e 1 58AU (30 cm)

n-1



sULUUNSANAY

an1ilin 1 UShamean waunamg : Aadaagunsaniiuinagliiduiivaiesesvie HDPE asfu

TIANNYY 2 90 SEAUANUENT 30 cm kAT 60 cm ANNERAU

ETnuru:qnﬁnﬁouEDrumh\nuaE\)

tvlwonfudiwadaiusne
TRAupUNsMiuUANIGIN

anurusinsvasivian
i
I e
n = Supply to SensMini A4-NB | |
- 5] - =
Pipe @ 50 mm. t = 2.3 ﬂ—or I
ipe mm. t = 2.3 mm: |k Sens Mini Ad - NB :
U Bolt - E_ / 1 Control Box \
(=] i
N & 2
| © g
_] % o

Rectifier Control BoX ————p %

3 . &

o [ &lwian g "

A-Yjﬂmﬁﬂ 3/8" Power Supply
TBS09s converter
P 12V,5A DC

SYAUAY et — 4 \ I
v ol | T

T ~————— Plate 150x150x15 mm. |
D.2 1.00 D.2() - | ’ v

To Soil Moisture Sensor

140 UV UARUATALR (TEROS12)
WWIH 0.40x 140 x 0.18 m.
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[ [
Y a a o

AnAsuInanIraIuay Annsgunsalfuianlifuiiteguds wuanelniesvie HOPE Ui
WuwosHIUMmNTIURE  eauEeuSosuaznwanualvesaIu
a4

ﬁnumzqnﬁnﬁ\)UEDrur(J1\)’|ua§\)

[% (%
Y a a o

AnAsusnannaIuasy Annsgunsaliuenlifiufideguas wuaielnseevia HOPE Ui

< 4
bYULYD I
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SewneTud 13-17 Uns1AU 2563

AnunU:INANALUSDIUKUINIUIZY

ATIN 2 AARIYABNTUNTIVINANINBINIAAKAL TEAULEN 1 danl

AnwauelasIasIaEn
3.00 005 1.00
2.00 L 1.00 0OJi5
]
| 11 |
Solar Sell ' I }
| I ‘
I i |
Rain Fall : it ‘

Temp / Humid / Pressure

Pipe @ 38 mm. t = 2.0 mm.

Plate & U Bolt

Pipe @ 38 mm. t = 2.0 mm.

Solar Rediation sensor

| |

| |
Mf=————

| |

| |

Plate & U Bolt

|

|

Pipe @38 mm.t=2.3 mm.—l :
| |

T

|

|

Water Level

\
|
\
\
|
1 — [
| o
\ | TE
\ o _ — 8o
! e e
| \ o
\ e o e
| Ly e
| | I IY =]
| | | | i
| | il I
1 —_—t—— | M 1 8
| Il | <
| | I o
| | \ S
| | | bl

| [

_____ ces con L
| | \
| | | a
! ﬁ‘:ﬁuﬁu O[5, |
‘ ] f ik ‘
| bu
| I
| 11
\

0.80

Plate & U Bolt

Sens Mini A4 - NB

n-4

Plate & U Bolt

Pipe @ 100 mm. t = 3.2 mm.

Plate 400x400x20 mm.

4 - J Bolt M16/L=400 mm.

gqumﬂﬂﬂun"'@mﬁu AN

Wind speed / Wind Direction Sensor



nsidipucipaUNsIIneNIWSIY

_—

—

St et
— RS485 ModbusRTU

Temp, Humid,
Pressure Sensor

4-20 mA (2 ports)

Wind Sensor

\

30w, 15vDC

Solar Panel |

Digital Input

b =]

Rainfall

' 4-20 mA

Solar Radiation Sensor

=
2420 mA Water Level Sensor

FAUTHUL NN BUTALIALTUNTAARIINTEYEIANI LA
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Flow A5¥9auaailsung

Hardware

e qunsal

wuunnalnihvesuesaruay

nsnaaeugUnIal (UasaAIuAL)

nsRsAgUNIal

Software
o lausiuazynrds
o msmsAlUTuNTILATIARAS
® Diagram Msdeas gruteyauazidsines

< 3
®  LIULUINIDT
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FI9BUIANNITYINIUVDITEUU

databases

- == WiFi Web
#5932 0mcn config —=® Front-End
"""" Mode
Google Cloud
= [prmna —————_
= e ' e B
o VAN \/
=

Sensor

User Interface

szuunsaainaniwenia agUsznoulusne 2 @wmdn 9de aunsal (Hardware) 7if
Wuiwes dmu 6 1Wulwed (8 wisdwes) lunssudsng qainan meina anduesnaiuaui
Iisulmanyaddasing o Wuagsinisderilsanduesimdumedidndonisdoas wi-Fi
(wireless fidelity) %58 NB-loT (Narrow band Internet of Things) liAugls Google Cloud
Server LavadALLANINALATUSZIIaNIU Web Base Application (Web Browser) Wiausguu

udaieudu Pop-up vuntuansNauu Web Browser

Flow nN15%19uvaalsuwLls

Read Sensor |«

= )
Config Mode
[ gl ] Prepare Data Save Data

AP mode ]

)

Wifi (security)NB |

—

Wifi Prepare Mqtt

NB

Save config ]

]

Send Data

[ Prepare NB
Server
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Hardware

aunsal

XBee- [NB:IOT,

Usenaulumie

° U@’i‘@lﬂ’m@u (Controller Board)
1. Node MCU (ESP 32)
2. UwsA PCB

° o3 (Sensor)
1. gl / AT (Davis Series: 6834)
2. Usinauielu (Davis Series: 6465)
3. Ausau / Airmisas (Davis Series: 6410)
4. ANULTUTDILEN (Davis Series: 6450)
5. awiulufu (Davis Series: 6440)
6. spsuLh (XL-Maxsonar-WRC 1)
° unasanelndnses (Backup Power Supply)
1. Tugalwanwvaq
2. lugavralvl

3. LUALADS

° Im@aéami (Communication Module)

1. Tuga Devio NB-Xbee

-3



1. Node MCU (ESP 32)

2. Uasm PCB

AuaNUAvaIUaARIUAN

RAM
CPU

Flash

Input Voltage
Operating Current
Temperature Range
Standards

Connectivity
Wi-Fi
Bluetooth®
UART

140
12C

GPIO
PCM

PWM
ADC
DAC

Dimensions
Package
Height
Width

520 KB
Tensilica ¥tensa LX6

32 hit Dual-Core @ 160 f 240Mhz

up to 64 MBytes
22W-36Y

80 mA average
-40°C to 125°C
FCCICEMELECIKCC

© 502.110iin

© 4.2 BRIEDR + BLE
I UART

@upto‘z
32 {up toy
@uptm
@uptos

@ 12 bit SAR ADC upta 18 channels

@ 8 hitupto 2 channels

GQFMN-48
0.23622 in 0 mm)
023622 in @ mm)
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AANURvBI DS

1. guundl / AU (Davis Series: 6834)

-

gauuiilunsineu -40° 4 +65° C
VnATAU waamn PVC nu UV
AL
¥9/538¢ 1 to 100% RH
AL UEN +2%
AUAIALAT DU <0.25% mol
d29alun1sonLanN 50 W7 84 1 WA
YA
49/528% -40° D8 +65°C)
AU +0.3°C
aalunsdweandaya | 0 89 12 Fudl

USanauinly (Davis Series: 6465)

2.
&

Usznnvaadueed | dufuwinssanuuuaindauuudvan
AMUULiUEN d$usnantielugafia 4"/ v, (100 . / w1) : + 4% wesviavmane + 1 fivyes

619 (0.01" /0.2 wy.) udusduulavggand
Uszianvasae 4-a7@1N, YUA 0.4 3.
waLda
nsideude RJ-11
eGLLER wanain ABS Jasiusad UV

VUIN

Rain Collector EuNUANONA1S 16.5 Bi.x g9 24 wu. Inglidiviunuunay
Collection Area 214 py.9u.
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3. AULSIaY / firn19ay (Davis Series: 7911)

Ussnmduiwas
< [ 1 1 @ .

AULTIAY LU IAUNULILANLUY Solid State
ANI98Y feiuaukazlwmudeaimas
Usznnvasaeiaia 4-a719A3U0, U9 0.4 33l
N15L YU RJ-11

oGl

9

WInuANLaziIiLaY

nanain ABS Usanused UV

PTTHTGH! Indm1suesiun

v a a a o

N4 Anemometer BRULUYUERN

ANUEIRY (Fresuanvuinlng) (guunew 1) | 1 69 200 luddeva., 1 83 173 uen, 0.5 3 89 wasdeRwil

.1 D9 322 Alawmshovy.

7iAN198y

0° 99 360°

4, AU VRILES (Davis Series: 6450)

gamailun1sineu | -40° fis +65° C

Usznnvasargiaida | 4-a700310, U9 0.4 3.

nsidousia Modular RJ-11
BUNR/LD1TNA
181987 Output (0 to +3VDQ); 1.67 mV per W/m?2

ANYLAUAZEIBAN N1

SMERGRE +3 VDC +10%; 1mA

9

AduUsEANSaUull | + 0.12% e °C

QNI 25°C
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5.

6.

AuTulufy (Davis Series: 6440)

UszanGuryas

AUAIUNIU TN

Usznnaegatia

WnsgunsUasiui

< 4
UL Output

ANAZLIYN

1cb

282/%79

0 94 200 cb

Fanarluniseniandeya

77 89 90 U

sEAUNT (XL-Maxsonar-WRC 1)

Features

Extra Compact Housing

High acoustic power output

Designed for outdoor or
indoor environments

Real-time auto calibration
and noise rejection for every
ranging cycle

Precise narrow beam

Continuously variable gain

Object detection as close as
3 c¢m from the sensor

3.0V to 5.5V supply with very
low average current draw

Free run operation can
continually measure and
output range information

Triggered operation provides
the range reading as desired

All interfaces are active
simultaneously

Serial, 0 to Vee 9600Baud, 81N

Analog, (Vce/1024) / cm

Real-time analog envelope
(MB7077)

Pulse Width (MB7067)

Sensor operates at 42KHz

Benefits

» Lightweight, compact,
weather resistant design

¢ Acoustic and electrical noise
resistance

» Reliable and stable range data

* Sensor dead zone virtually
gone

o Low cost [P67 sensor

¢ Quality narrow beam
characteristics

* Very low power excellent for
multiple sensor or battery
based systems

¢ Ranging can be triggered
externally or internally

* Sensor reports the range
reading directly, frees up
user processor

* No calibration requirement is
perfect for when objects may
be directly in front of the
sensor during power up

» Easy hole mounting or mating
with standard electrical
fittings

Applications and Uses
« Tank level measurement

* UAV Blimps, micro planes,
and some helicopters

* Bin level measurement

* Proximity zone detection

* People detection

* Robot ranging sensor

* Autonomous navigation

* Environments with acoustic
and electrical noise

* Multi-sensor arrays

* Distance measuring

« Long range object
detection

* Users who prefer to process
the analog voltage
envelope (MB7077)

* -40°C to +65°C (limited
operation to +85°C)

* Physical drop-in upgrade
for LV-MaxSonar-WRC1

product, part numbers:
MB7081

U-7




AauUAvasnalnin

fandaslninszuadadu 5 VDC, 300 mA, regulated

LUALADIA15D9 UMW ENEaU YU 3.7 V 971U 2 19ad

918n15ld9u (nglidilwiges | 1 heu

annseadlifluan)
NSLYIUAD RJ-11
AnaTAvaslugadenns
1. Ua3n Devio NB-Xbee
UYUIA 25x35x2 4.

ausalun1ssu-dediaya | Downlink 250 kbps

Uplink 20 kbps (Single-tone)

Tugadoans Telit NE866B1-E1
walulagvaansaing LTE Cat. NB1 (NB-loT)
AR B8 (900 MHz) /B20 (800MHz)

sUuuuvesyaluslapea | UDP/IP

A1ssuUsENUY 19
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PCB Board

ESP-WROOM-32

wuuniwrivasuasanlIuau

GND
1¢a SD Card & RTC
" .\})‘_‘. ;:\; £ clé vl
i i 0.1uF
1 - C12 RTC $—|
= Luf
. 3 ™ spcard )
= | Jo Y1 u7
1 TS 32.768Mhz 1 -
T AR - e
MOSLSD :} MDD D 3 i("‘l‘%\T J\;EE
e L = z3y £
SCK-SD 21 cscik | + 511 41 vss SDA
o B3 ——— GND
MISO-SD 5 7| pAToDO — CRI1220 MCP79411-1/SN
100 ol 20 2] -
Io 15pF 12pF
12
13
GND GND  GND GND
3
:i.\?'u
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lupadeans

V3 3V3
2 11“ i
1 . 20 3V3 20
TX-NB 2 i\; fg 19 Lethdy 2 rx 19 2
SEN B T RX-XB | o 15 18
) RX 18 = 4 4 e 7
4 Power 5 16
2 RESET 16 :2 3 RESET 16 5
6 15 = 7] © Ly
7 14 7 14
7 14 8 13
8 13 8 13
8 13 9 12
9 12 9 12
10 o 12 11 10 GND 11 il
GND 11
DEVIO NB-XBEE ABeciETd
GND GND
14
< 6 o A SL a
LULDIINAINUTULUAU 1-3
11; 'T;
R
100K Ris
15 100K
E Soill
‘I' Ia
— ] a Soil2
el 0 fuF 1
' i
Soil2 E 0.luF
v |
GND
J
i GND
5
R
100K
I8
2 i Soil3
: -Lcn
Saild 0.dufF
v
GND
I el
LYULYDTDUE)
w3
w4
=
J14 s ﬁ 16 ns
i i Temp-Data i f |
GND - GND - 3Vi 3 GND 5
ater 5 GND 5 CGiND 3 GND 3
3vi Rain p Radiation p
. 4 4 —_ z 4
ater irick - - EE]
> > Temp-Humit P p
[ e Sl g 1 —h
Water Level Rain TH § Radiation
GND 3
Windsp 5
—_— 0
Wind
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n1svagauaunsal (UasanIUAL)

NaaauLnasIngln 5 Thaa

NAABUNAT Regulator 3.3 Taad

(W)
= (26, )
1
t 5] cti T
0t
jitalWrite (26, ] t
(1000) ;
igitalWrite (26, ] t
(1000} ;
1

NAADUNITYINNUYDIT 1O / LED Status

jitalWrite (26, HIGH): // t
(1000) ;

gitalWrite (26, LOW); ff
(1000) ;



nagau Serial Port

1

2ovoid setup() {

3 Serial.begin{115200);

4}

& // the loop function runs over and over agai
rsvoid loop() [(

8 Serial.println("Hello Coding"};

9 delay (1000} ;

28void setup() {
3 Serial.begin(115200);
4 pinMode (19, INPUT PULLUP);

7 // the loop function runs over and over agai

82void loop() {

g Serial.println(digitalRead(19)):
10 delay (100);

11 [}

lets Jun 8 2016 00:22:57

Hello
Hello
Hello
Hello
Hello
Hello
Helle
Hello
Hella
Hells
Hells
Hella
Hella
Hello
Hello

coding
Coding
Coding
Coding
Coding
Coding
Coding
Coding
Coding
coding
coding
coding
Coding
Coding
Coding

et []Som meitsen

rst:0x1 (POWERCN_RESET),boot:0x13 (SPI_FAST_FLASH_BO

configsip: 0, SPIWP:0xee

clk_drv:0x00,q_drv:0x00,d drv:0x00,cs0_drv:0x00,hd_d

mode:DIO, clock div:l
load:0x3£f££0018, len:4
load: 0x3fff001c, len: 928
ho 0 tail 12 room 4
load: 0x40078000, len: 9280
load: 0x40080400, len: 5848
entry 0x40080698

nagauluga RTC (i20)

1.

RTC ADDR (0x6F)

| F/ UEVAICES WiLH DLYHMD PLL AUUIESI DUQAL DUL De Seen p

s

i #include <Wire.h> e

i Scanning..
void :etur.ﬁl I2C device found at address OxéF

my dona
t /) Wire.begin{d4, 5};

beain(): Scanning..
{115200) ; I2C device found at address OxeF

Serial.println{™\nI2C Scanner™): dene

id loop() done

byte error, address;

int nbDevices;

Seraal.printin("Scanning...");

v-12
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I2C device found at address Ox6F

Fkamat [5ho wmevams

]



2. RTC a@unsasuale

serial 110 (9600 ¢
15/25/165 (Saturday)
45/25/165 (Saturday)
45/25/165 (Saturday)
45/25/165 (Saturday)
45/25/165 (saturday)
45257165 (Saturday)
15/25/165 (Saturday)
45/25/188 (Saturday)
45/25/1 (Gaturday)
45f25/1 (Baturday)
45/28/1 {Saturday)
185 35/25/1 (Satuzday)
B5:85 4572571 (Saturday)
45:85:85 45/25/165 (Saturday)

i = Saturday

SayOfMonth = 8;
= 113
r = 11;

[Ty pu—

. .
3. NedauNIsUUTINA1ad SD Card

serial.begin{115200);

wi « {ISerial) |{

i

Serial

naaaun1sI1lnueg Battery
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n13nA1gUnTal

ull TRUE-H = 12:57 7 @ 34%m )
® 192.168.1.1 M
ESP32 Device =

DEVICE INFORMATION

Device name

SWT_59060

Serial number

59060

Software version

1.0

Reload

ACTUAL MEASURED VALUES

nA SW 3-5 Junil

Wadummsideusio Wi-Fi 1naoufinesvieiiefio
\FoniBeusegunsailie Device fimuseay Serial Number vasgunsal
ldsa 123456789

191 Web Browser Waa#iun 192.168.1.1

Web Browser aguanmiiuyn1sniaitg quosgunsal

WIIYNNTASATIRBINTUAINA Submit

v-14



Software
lausisuazynmas
#include <Arduino.h>
#include "esp_system.h"
#include "Time.h"
#include <Wire.h>
#include "MCP79412RTC.h"
#include <WiFi.h>
#include "ESPAsyncWebServer.h"
#include "SPIFFS.h"
#include "SPI.h"
#include <SD.h>
#include <PubSubClient.h>
#include "AIS_NB BC95.h"
#define SYS_MODE 0 //0 Running Mode1 WiFi ,1 Running MOde2 NB-loT, 2 Config Mode
bool SYS_INIT = false; //Check when enter mode for init parameter
////////PORT Define ////////////1/////111////
#define SCK_PIN 18
#define MISO_PIN 19
#define MOSI_PIN 23
#define SS_PIN 5
// Set GPIO
#define SW_CONFIG 16
#define PIN_WINDSPEED 36
#define PIN_WINDDIR 25
#define PIN_RAIN 33
#define PIN_SOLAR RADIATION 39
#define PIN_SOIL_MOISTURE VALUE 01 34
#define PIN_SOIL_MOISTURE VALUE 02 35

#define PIN_SOIL_MOISTURE_VALUE 03 32

9-15



#define PIN_WATER_LEVEL 17

///////Global Variable Define/////////////////
const char *SSID = "DEVICE";

const char *PASSWORD = "123456789";
String DEVICE_NAME ="

String SERIAL_NUMBER = "

String SOFTWARE_VERSION = "1.0%

String DEVICE_TITLE = "ESP32 Device";

String EVENT LIST ="

int SYS_SDCARD CONNECTED = 0;
//Measure Value

int SOIL_MOISTURE_VALUE 01 = 0;

int SOIL_MOISTURE_VALUE 02 = 0;

int SOIL_ MOISTURE_VALUE 03 = 0;

double RAIN_VALUE = 0;

int RAIN_COUNTER = 0;

double WATER LEVEL VALUE = 0;

int SOLAR_RADIATION VALUE = 0;

double TEMPERATURE VALUE = 0;

double HUMIDITY VALUE = 0;

int WIND_DIR_VALUE = 0;

double WINDSPEED VALUE = 0;

int WINDSPEED COUNTER = 0;

unsigned long WINDSPEED TIME START = 0;
unsigned long WINDSPEED TIME STOP = 5000;
unsigned long WINDSPEED TIME OFFSET = 0;
bool WINDSPEED ISSAMPLING = false;

int RTC_YEAR = 2019;

int RTC_MONTH = 3;

int RTC_DATE = 31;

9-16



int RTC_DAY = 1,

int RTC_HOURS = 15;

int RTC_MINUTES = 02;

int RTC_SECONDS = 30;

String SYS_TIME = String(RTC_YEAR) + "/" + String(RTC_MONTH) + "/" + String(RTC_DATE) +
""" + String(RTC_HOURS) + ":" + String(RTC_MINUTES) + "" + String(RTC_SECONDS);
String SERVER _PORT = "6000"

String SERVER IP = "68.183.189.135"

String serverlP = "35.187.250.8"; // NB-loT

String serverPort = "2201"; // NB-loT

/!

int COMMUNICATION_TYPE = 1; //0 = NB-loT ,1 = WIFI

//wifi

String WIFI_SSID = "MBRX_Home";

String WIFI_PASSWORD = "mong1925";

String payload ="

bool IS REBOOT = false;

//interval time

int CONFIG_INTERVAL TIME = 30; //sec defalut 120
// Create AsyncWebServer object on port 80
AsyncWebServer server(80);

WiFiClient espClient;

PubSubClient mgttclient(espClient);
AIS_NB_BC95 AlSnb;

///////Function Define ///////////1///1/

void init_spiffs();

void configMode();

void initSDCard();

void writeEvent(String msg);

void initEvent();
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void initSetup();
void initintervalTime();
void initDateTime();
void initRTC();
void setRTC();
void readRTC();
void RunningMODE1(); //Wifi Mode
void RunningMODEZ2(); //NB-loT
/171111711117111171117/
void setup()
{
Serial.begin(9600);
Serial.printin("Weather Station init..."),
//initSDCard();
//SPIFFS init data
init_spiffs();
initEvent();
initSetup();
initintervalTime();
initRTC();
initDateTime();
//readRTC();
setRTC();
//configMode();
}
void loop()
{
// readRTC();
// Serial.print("SYS TIME == "),

// Serial.printin(SYS_TIME);
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// delay(1000);
//RunningMODE1(); //WiFi
RunningMODE2(); //NB-loT
}
1111177711777117771177717777177777777777//F UN CTION
I11177711777117171771717777177711777117771771717711177111777117771177717
void init_spiffs()
{
Serial.printin("spiffs init..");
if (ISPIFFS.begin(true))
{
Serial.printin("An Error has occurred while mounting SPIFFS");
}
}
void initSDCard()
{
SPL.begin(SCK_PIN, MISO_PIN, MOSI_PIN, SS_PIN);
for(inti=0;i<10; i++)
{
if (ISD.begin(SS_PIN))
{
delay(1000);
SYS SDCARD_CONNECTED = 1;
}

else

SYS_SDCARD_CONNECTED = 0;
break;
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Serial.printin("initialization done.");
}
void configMode()
{

Serial.printin("Enter Config Mode..");

// Wi-Fi

char ssid1[15];

char ssid2[15];

uint64 t chipid = ESP.getEfuseMac(); // The chip ID is essentially its MAC address(length:
6 bytes).

uint16_t chip = (uint16_t)chipid >> 32);

snprintf(ssidl, 15, "%04X", chip)

snprintf(ssid2, 15, "%08X", (uint32_t)chipid);

SERIAL_ NUMBER = String(ssid1) + String(ssid2);

DEVICE_NAME = String(SSID) + " " + SERIAL_NUMBER,;

if (IWiFi.softAPConfig(IPAddress(192, 168, 1, 1), IPAddress(192, 168, 1, 1), IPAddress(255,
255, 255, 0)))

{

Serial.printin("AP Config Failed");

}

WiFi.softAP(DEVICE NAME.c_str(), PASSWORD, random(1, 12), 0, 2);

Serial.print("AP IP address: ");

Serial.printin(WiFi.softAPIP());

//Route to load style.css file

server.on("/style.css", HTTP_GET, [J(AsyncWebServerRequest *request) {

request->send(SPIFFS, "/style.css", "text/css");

b;

//Route

server.on("/", HTTP_GET, [J(AsyncWebServerRequest *request) {

request->send(SPIFFS, "/index.html", String(), false, [J(const String &var) {
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if (var == "TITLE")
return String(DEVICE_TITLE);
if (var == "DEVICE_NAME")
return String(DEVICE_NAME);
if (var == "SERIAL_NUMBER")
return String(SERIAL__ NUMBER);
if (var == "SOFTWARE_VERSION")
return String(SOFTWARE_VERSION);
if (var == "WINDSPEED VALUE")
return String(WINDSPEED VALUE);
if (var == "WIND_DIR_VALUE")
return String(WIND_DIR_VALUE);
if (var == "RAIN_COUNTER")
return String(RAIN_COUNTER);
if (var == "SOLAR_RADIATION VALUE")
return String(SOLAR_RADIATION_VALUE);
if (var == "TEMPERATURE VALUE")
return String(TEMPERATURE_VALUE);
if (var == "HUMIDITY_VALUE")
return String(HUMIDITY VALUE);
if (var == "SOIL_MOISTURE_VALUE 01"
return String(SOIL_MOISTURE_VALUE 01);
if (var == "SOIL_MOISTURE_VALUE 01")
return String(SOIL_MOISTURE_VALUE 01);
if (var == "SOIL_MOISTURE_VALUE 01"
return String(SOIL_MOISTURE_VALUE_01);
if (var == "WATER LEVEL VALUE")
return String(WATER _LEVEL VALUE),
if (var == "DATE_TIME")

{
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String DATE _TIME ="
return String(DATE_TIME);
}
return String();
b;

b;
server.on("/setup", HTTP_GET, [[(AsyncWebServerRequest *request) {

request->send(SPIFFS, "/setup.html", String(), false, [l(const String &var) {
if (var == "TITLE")
return String(DEVICE _TITLE);
if (var == "DEVICE_TITLE")
return String(DEVICE_TITLE);
if (var == "DEVICE_NAME")
return String(DEVICE_NAME);
if (var == "SERIAL_NUMBER")
return String(SERIAL_NUMBER);
if (var == "SERVER IP")
return String(SERVER_IP);
if (var == "SERVER_PORT")
return String(SERVER_PORT);
if (var == "DATE_TIME")
{
String DATE_TIME = "
return String(DATE_TIME);
}
return String();
b;

b;
server.on('/datetime”, HTTP_GET, [I(AsyncWebServerRequest *request) {

request->send(SPIFFS, "/datetime.html", String(), false, [I(const String &var) {
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if (var == "TITLE")
return String(DEVICE_TITLE);
if (var == "RTC_YEAR")
return String(RTC_YEAR);
if (var == "RTC_MONTH")
return String(RTC_MONTH);
if (var == "RTC_DATE")
return String(RTC_DATE);
if (var == "RTC_DAY")
return String(RTC_DAY);
if (var == "RTC_HOURS")
return String(RTC_HOURS);
if (var == "RTC_MINUTES")
return String(RTC_MINUTES);
if (var == "RTC_SECONDS")
return String(RTC_SECONDS);
return String();
b;
b;
server.on("/communication”, HTTP_GET, [J(AsyncWebServerRequest *request) {
request->send(SPIFFS, "/communication.html", String(), false, [I(const String &var) {
if (var == "TITLE")
return String(DEVICE TITLE);
if (var == "WIFI_SSID")
return String(WIFI_SSID);
if (var == "WIFI_PASSWORD")
return String(WIFI_PASSWORD);
return String();
b;
b;
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server.on("/intervaltime", HTTP_GET, [I(AsyncWebServerRequest *request) {
request->send(SPIFFS, "/intervaltime.html", String(), false, [I(const String &var) {
if (var == "TITLE")
return String(DEVICE_TITLE);
if (var == "CONFIG_INTERVAL TIME")
return String(CONFIG_INTERVAL TIME);
return String();
b;
b;
server.on("/reset", HTTP_GET, [I(AsyncWebServerRequest *request) {
request->send(SPIFFS, "/reset.html", String(), false, [I(const String &var) {
if (var == "TITLE")
return String(DEVICE_TITLE);
return String();
b;
b;
server.on("/event", HTTP_GET, [J(AsyncWebServerRequest *request) {
initEvent();
request->send(SPIFFS, "/event.html", String(), false, [I(const String &var) {
if (var == "TITLE")
return String(DEVICE_TITLE);
if (var == "EVENT _LIST")
return String(EVENT _LIST);
return String();
b;
b;
//Router POST
server.on("/setup”, HTTP_POST, [[(AsyncWebServerRequest *request) {
File file = SPIFFS.open("/setup.txt", FILE_WRITE);
if (ffile)
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Serial.printin("There was an error opening the file for writing"),

}

for (byte i = 1; i <= request->params(); i++)

{
AsyncWebParameter *p = request->getParam(request->params() - i);
if (p->name() == "DEVICE_TITLE")

{
DEVICE _TITLE = (p->value() I= ") ? p->value() : DEVICE_TITLE;

if (file.printin("DEVICE_TITLE::" + DEVICE TITLE))
{

Serial.printin("File was written"),

else

Serial.printin("File write failed");

}
else if (p->name() == "DEVICE_NAME")

{
DEVICE_NAME = (p->value() 1= ") ? p->value() : DEVICE_NAME;

if (file.printin("DEVICE_NAME::" + DEVICE_NAME))
{
Serial.printin("File was written"),

else

Serial.printin("File write failed");

9-25



else if (o->name() == "SERIAL_NUMBER")

{
SERIAL_NUMBER = (p->value() I= ") ? p->value() : SERIAL_NUMBER,;
if (file.printin("SERIAL_NUMBER::" + SERIAL_NUMBER))
{

Serial.printn("File was written");

else

Serial.printin("File write failed"),

}

else if (p->name() == "SERVER _IP")

{
SERVER_IP = (p->value() 1= ") ? p->value() : SERVER _IP;
if (file.printin("SERVER_IP::" + SERVER IP))
{

Serial.printn("File was written");

else

Serial.printin("File write failed");

}

else if (p->name() == "SERVER PORT")

{
SERVER PORT = (p->value() I= ") ? p->value() : SERVER PORT;
if (file.printin("SERVER_PORT::" + SERVER PORT))
{

Serial.printn("File was written");
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else

Serial.println("File write failed");

}
file.close();
writeEvent("{datetime},{status},{event type},{event description},{value}");
request->send(SPIFFS, "/setup.html”, String(), false, [I(const String &var) {
if (var == "TITLE")
return String(DEVICE_TITLE);
if (var == "DEVICE_TITLE")
return String(DEVICE_TITLE);
if (var == "DEVICE_NAME")
return String(DEVICE_NAME);
if (var == "SERIAL_NUMBER")
return String(SERIAL._ NUMBER);
if (var == "SERVER_IP")
return String(SERVER_IP);
if (var == "SERVER_PORT")
return String(SERVER PORT);
return String();
b;
b;
server.on("/intervaltime", HTTP_POST, [[(AsyncWebServerRequest *request) {

File file = SPIFFS.open("/sys_config_interval_time.txt", FILE_WRITE);
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if (Ifile)
{
Serial.printin("There was an error opening the file for writing");
}
for (byte i = 1; i <= request->params(); i++)
{
AsyncWebParameter *p = request->getParam(request->params() - i)
if (p->name() == "CONFIG_INTERVAL TIME")
{
CONFIG_INTERVAL_TIME = (p->value() I= ") ? p->value().tolnt() :
CONFIG_INTERVAL TIME;
if (file.print("CONFIG_INTERVAL_TIME::") & file.printin(CONFIG_INTERVAL TIME))
{
Serial.print("CONFIG_INTERVAL TIME::")
Serial.printin(CONFIG_INTERVAL_TIME);

else

Serial.printn("File write failed");

}

file.close();

writeEvent("{datetime},{status},{event type},{event description},{value}");

request->send(SPIFFS, "/intervaltime.html", String(), false, [I(const String &var) {
if (var == "TITLE")

return String(DEVICE_TITLE);
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if (var == "CONFIG_INTERVAL TIME")
return String(CONFIG_INTERVAL TIME);
return String();
b;
b;
////////Communication////
server.on("/communication”, HTTP_POST, [J(AsyncWebServerRequest *request) {
File file = SPIFFS.open('/sys_config_communication.txt", FILE_ WRITE);
if (tfile)
{
Serial.printin("There was an error opening the file for writing");
}
for (byte i = 1; i <= request->params(); i++)
{
AsyncWebParameter *p = request->getParam(request->params() - i)
if (p->name() == "CONN")
{
COMMUNICATION_TYPE = (p->value() 1= ") ? p->value().tolnt() :
COMMUNICATION_TYPE;
if (file.print("COMMUNICATION::") && file.printin(COMMUNICATION_TYPE))
{
Serial.print("COMMUNICATION::");
Serial.printin(COMMUNICATION_TYPE);

Serial.printin("File write failed");

}
} else if (p->name() == "WIFI_SSID")

{
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WIFI_SSID = (p->value() I= ") ? p->value() : WIFI_SSID;
if (file.println("WIFI_SSID::" + WIFI_SSID))
{
Serial.println("File was written");
Serial.print("WIFI_SSID::");
Serial.printin(WIFI_SSID);

}
else
{
Serial.printin("File write failed"),
}
Jelse if (p->name() == "WIFI_PASSWORD")
{

WIFI_PASSWORD = (p->value() I="") ? p->value() : WIFI_PASSWORD;
if (file.printin("WIFI_PASSWORD::" + WIFI_PASSWORD))
{
Serial.printn("File was written");
Serial.print("WIFI_PASSWORD::");
Serial.printin(WIFI_PASSWORD);

else

Serial.printin("File write failed");

}

file.close();

writeEvent("{datetime},{status},{event type},{event description},{value}");
request->send(SPIFFS, "/communication.html", String(), false, [J(const String &var) {

if (var == "TITLE")

9-30



return String(DEVICE_TITLE);
if (var == "WIFI_SSID")
return String(WIFI_SSID);
if (var == "WIFI_PASSWORD")
return String(WIFI_PASSWORD);
return String();
b;
b;
server.on("/datetime", HTTP_POST, [[(AsyncWebServerRequest *request) {
File file = SPIFFS.open("/sys_datetime.txt", FILE WRITE);
if (Ifile)
{
Serial.println("There was an error opening the file for writing");
}
for (byte i = 1; i <= request->params(); i++)
{
AsyncWebParameter *p = request->getParam(request->params() - i);
if (p->name() == "RTC_YEAR")
{
RTC YEAR = (p->value() I= ") ? p->value().toInt() : RTC_YEAR;
if (file.print("RTC_YEAR::") && file.printin(RTC_YEAR))
{
Serial.print("RTC_YEAR::");

Serial.printin(RTC_YEAR);

Serial.printin("File write failed");
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else if (o->name() == "RTC_MONTH")
{
RTC_MONTH = (p->value() = ") ? p->value().tolnt() : RTC_MONTH,;
if (file.print("RTC_MONTH::") && file.printn(RTC_MONTH))
{
Serial.print("RTC_MONTH::");
Serial.printin(RTC_MONTH);
}

else

Serial.printin("File write failed");
}
}
else if (p->name() == "RTC_DATE")
{
RTC DATE = (p->value() I= ") ? p->value().toInt() : RTC_DATE;
if (file.print("RTC_DATE::") && file.printin(RTC_DATE))
{
Serial.print("RTC_DATE::");
Serial.printin(RTC_DATE);
}

else

Serial.printin("File write failed");
}
}
else if (p->name() == "RTC_DAY")
{
RTC DAY = (p->value() I= ") ? p->value().tolnt() : RTC_DAY;
if (file.print("RTC_DAY::") && file.printin(RTC_DAY))
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Serial.print("RTC_DAY::");
Serial.printin(RTC_DAY);

Serial.println("File write failed");

}
else if (p->name() == "RTC_HOURS")
{
RTC HOURS = (p->value() I= ") ? p->value().toInt() : RTC_HOURS;
if (file.print("RTC_HOURS::") && file.println(RTC_HOURS))
{
Serial.print("RTC_HOURS::");
Serial.printin(RTC_HOURS),

else

Serial.printin("File write failed");

}
else if (p->name() == "RTC_MINUTES")
{
RTC_MINUTES = (p->value() = ") ? p->value().toInt() : RTC_MINUTES;
if (file.print("RTC_MINUTES::") && file.println(RTC_MINUTES))
{
Serial.print("RTC_MINUTES::");
Serial.printin(RTC_MINUTES);
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else

Serial.printin("File write failed");

}
else if (p->name() == "RTC_SECONDS")
{
RTC SECONDS = (p->value() I= ") ? p->value().toInt() : RTC_SECONDS;
if (file.print("RTC_SECONDS::") && file.println(RTC_SECONDS))
{
Serial.print("RTC_SECONDS::");
Serial.printin(RTC_SECONDS);

else

Serial.printin("File write failed");

}
file.close();
writeEvent("{datetime},{status},{event type},{event description},{value}"),
request->send(SPIFFS, "/datetime.html", String(), false, [l(const String &var) {
if (var == "TITLE")
return String(DEVICE_TITLE);
if (var == "RTC_YEAR")
return String(RTC_YEAR);

if (var == "RTC_MONTH")
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return String(RTC_MONTH);
if (var == "RTC_DATE")
return String(RTC_DATE);
if (var == "RTC_DAY")
return String(RTC_DAY);
if (var == "RTC_HOURS")
return String(RTC_HOURS);
if (var == "RTC_MINUTES")
return String(RTC_MINUTES);
if (var == "RTC_SECONDS")
return String(RTC_SECONDS);
return String();
b;
b;
server.on("/reboot", HTTP_POST, [[(AsyncWebServerRequest *request) {
Serial.printin("ESP32 Reboot....");
request->send(200, "text/plain”, "ESP32 Reboot....");
setRTC();
ESP.restart();
b;
server.on("/resetdevice", HTTP_POST, [I(AsyncWebServerRequest *request) {
request->send(SPIFFS, "/loading.nhtml", String(), false, [I(const String &var) {
if (var == "TITLE")
return String(DEVICE TITLE);
if (var == "REBOOT")
{
IS REBOOT = true;
}
return String();
b;
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b;
// server.on("/factoryreset", HTTP_POST, [[(AsyncWebServerRequest *request) {
// request->send(SPIFFS, "/loading.ntml", String(), false, [I(const String &var) {
// if (var == "TITLE")
// return String(DEVICE_TITLE);
// return String();
/D
/7D
// Start server
server.begin();
}
void writeEvent(String msg)
{
File file = SPIFFS.open('/sys_event.txt', FILE_APPEND);
if (file)
{
Serial.println("There was an error opening the file for writing");
}
if (file.printin(msg))
{

Serial.printin("sys_event.txt ,message appended"),

else

Serial.printin("sys_event.txt ,append failed");
}

file.close();

}

void initEvent()

{
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String path = "/sys_event.txt";

Serial.printin("init from file :" + path);

File file = SPIFFS.open(path);

if (Ifile)

{
Serial.println("ERROR::failed to open file for reading");
return;

}

String str ="

EVENT LIST ="

while (file.available())

{
char ¢ = file.read();
if (c =="\n"
{

Serial.println(str);

EVENT LIST += str + "<br>"

",

str=""

else

str +=¢;

}

file.close();

}
void initSetup()

{
String path = "/setup.txt";
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Serial.printin("init from file :" + path);

File file = SPIFFS.open(path);
if (file)
{
Serial.println("ERROR::failed to open file for reading");
return;
}
String str ="
while (file.available()
{
char ¢ = file.read();
if (c=="\n")
{
String key = str.substring(0, str.indexOf("::"));
String value = str.substring(str.indexOf("::") + 2, str.length());
if (key == "DEVICE TITLE")
{
DEVICE TITLE = (value !="") ? value : DEVICE_TITLE;
Serial.printin(key + "=" + DEVICE TITLE);
}
if (key == "DEVICE_NAME")
{
DEVICE_NAME = (value !="") ? value : DEVICE_NAME;
Serial.printin(key + "=" + DEVICENAME);
}
if (key == "SERIAL_NUMBER")
{
SERIAL_NUMBER = (value != ") ? value : SERIAL_NUMBER;

Serial.printin(key + "=" + SERIAL_NUMBER);
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if (key == "SERVER_IP")
{
SERVER _IP = (value I=") ? value : SERVER_IP;
Serial.printin(key + "=" + SERVER_IP);
}
if (key == "SERVER _PORT")
{
SERVER PORT = (value !="") ? value : SERVER PORT;
Serial.printin(key + "=" + SERVER_PORT);
str = "";
}
else if (c == "#')
{

//comment or disable

else

str += ¢;

}
file.close();
}
void initintervalTime()
{
String path = "/sys_config_interval_time.txt";
Serial.println("init from file :" + path);

File file = SPIFFS.open(path);
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if (file)

{
Serial.printin("ERROR::failed to open file for reading");
return;

}

String str ="
while (file.available())

{
char ¢ = file.read();
if (c=="\n)
{

String key = str.substring(0, str.indexOf("::"));
String value = str.substring(str.indexOf("::") + 2, str.length());
if (key == "CONFIG_INTERVAL TIME")
{
CONFIG_INTERVAL TIME = (value = ") ? value.tolnt() : CONFIG_INTERVAL_TIME;
Serial.print(key);
Serial.print("=");
Serial.printin(CONFIG_INTERVAL_TIME);
str=""
}
else if (c =="#)
{

//comment or disable

else

str += ¢;
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}
file.close();
}
void initRTC()

{
setSyncProvider(RTC.get);

if(ttimeStatus()!= timeSet)
Serial.printin("Unable to sync with the RTC");
else
Serial.printn("RTC has set the system time");
}
void initDateTime()

{
String path = "/sys datetime.txt";

Serial.printn("init from file :" + path);

File file = SPIFFS.open(path);

if (file)

{
Serial.println("ERROR::failed to open file for reading");
return;

}

String str ="

while (file.available())

{
char ¢ = file.read();
if (c =="\n"
{

String key = str.substring(0, str.indexOf(":"));
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String value = str.substring(str.indexOf("::") + 2, str.length());
if (key == "RTC_YEAR")
{
RTC_YEAR = (value I= ") ? value.toInt() : RTC_YEAR;
Serial.print(key);
Serial.print("=");
Serial.printin(RTC_YEAR);
}
if (key == "RTC_MONTH")
{
RTC_MONTH = (value = ") ? value.toInt() : RTC_MONTH,;
Serial.print(key);
Serial.print("=");
Serial.println(RTC_MONTH);
}
if (key == "RTC_DATE")
{
RTC DATE = (value = ") ? value.tolnt() : RTC_DATE;
Serial.print(key);
Serial.print("=");
Serial.printin(RTC_DATE);
}
if (key == "RTC_DAY")
{
RTC DAY = (value I= ") ? value.tolnt() : RTC_DAY;
Serial.print(key);
Serial.print("=");
Serial.printin(RTC_DAY);
}
if (key == "RTC_HOURS")
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}

str=""

RTC_HOURS = (value != ") ? value.toInt() : RTC_HOURS;
Serial.print(key);

Serial.print("=");
Serial.printin(RTC_HOURS);

if (key == "RTC_MINUTES")

RTC_MINUTES = (value !="") ? value.toInt() : RTC_MINUTES;
Serial.print(key);

Serial.print("=");
Serial.printin(RTC_MINUTES);

if (key == "RTC_SECONDS")

RTC SECONDS = (value !="") ? value.tolnt() : RTC_SECONDS;
Serial.print(key);

Serial.print("=");
Serial.printin(RTC_SECONDS);

nn,

else if (c =='#")

{

//comment or disable

else

str += ¢
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}

file.close();

setRTC();

}
void setRTC()
{

tmElements_t tm;

tm.Hour = RTC_HOURS ;

tm.Minute = RTC_MINUTES;

tm.Second = RTC_SECONDS;

tm.Year = RTC_YEAR-1970;

tm.Month = RTC_ MONTH,;

tm.Day = RTC_DATE;

RTC.write(tm);

}
void readRTC()
{
RTC_YEAR = year()

RTC_MONTH = month();

RTC_DATE = day();

RTC_HOURS = hour();

RTC_MINUTES = minute(),

RTC_SECONDS = second();

SYS_TIME = String(RTC_YEAR) + "/" + String(RTC_MONTH) + "/ + String(RTC_DATE) + " " +
String(RTC_HOURS) + "" + String(RTC_MINUTES) + ":" + String(RTC_SECONDS);
}
I117117777711777777177777717777771777777777777777777777777///RUNNINGMODE1::WIF
L /1177771117777711777771177771117777711777771177717117777717
void WIFiSTA_INIT();

void MQTT_CLIENT _INITO);
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void reconnect();
void readSensors();
void createDataSet();
long Lastinterval = millis();
void RunningMODE 1(}
//TODO
// init WiFi STA
// init MQTT
// Loop
// Read Sensor
// Prepare Sensor Data
// Interval Public
ifISYS INIT)
Serial.printn("Init Running Mode1 WiFi..");
WIFiSTA_INITO);
MQTT _CLIENT INIT();
char ssid1[15];
char ssid2[15];
uint64_t chipid = ESP.getEfuseMac(); // The chip ID is essentially its MAC
address(length: 6 bytes).
uint16_t chip = (uint16_t)(chipid >> 32);
snprintf(ssidl, 15, "%04X", chip);
snprintf(ssid2, 15, "%08X", (uint32_t)chipid),
SERIAL_NUMBER = String(ssid1) + String(ssid2);
SYS INIT = 1;
}
//LOOP
long now = millis();
//MQTT LOOP

if (Imqttclient.connected()) {
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reconnect();

}

mgttclient.loop();

if(lnow - Lastinterval > CONFIG_INTERVAL TIME*1000){
Lastinterval = now;

// Serial.print("Running Model WiFi Interval Time(s) :: "),
// Serial.printin(CONFIG_INTERVAL_TIME);
readSensors();
createDataSet();
//public
// readRTC();
// mattclient.publish("/wstdevice",SYS_TIME.c_str()); //Test OK
mattclient.publish("/wstudpbridge",payload.c_str());
Serial.printin(payload);

",

payload=""

}
void WiFiSTA INIT({
const char* ssid = WIFI_SSID.c_str();
const char* password = WIFI_PASSWORD.c_str();
delay(10);
WiFi.mode(WIFI_STA); ///change to wifi station
Serial.print(n();
Serial.print("Connecting to ");
Serial.println(ssid);
WiFi.begin(ssid, password);
while (WiFi.status() I= WL _CONNECTED) {
delay(500);
Serial.print(".");
}
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}

void MQTT_CLIENT INIT(O{
const char* matt_server = "35.187.250.8"
magttclient.setServer(mqtt_server, 1883);
// PubSubClient client(espClient);

}

void reconnect(}

while (Imgttclient.connected()) {
Serial.print("Attempting MQTT connection ...");
if (mgttclient.connect("ESP32Client")) {
Serial.printin("connected");
// Subscribe
mgqttclient.subscribe("/wstdevice");
// Pubblic
mattclient.publish("/wstdevice","hello");
}else {

Serial.print("failed, rc=");
Serial.print(mqttclient.state());
Serial.printin(" try again in 5 seconds");
// Wait 5 seconds before retrying
delay(5000);

}
void readSensors()
{
// Wind
//windSpeedSampling();
//WIND_DIR_VALUE = analogRead(PIN_WINDDIR);
WIND_DIR VALUE = map(analogRead(PIN_WINDDIR),0,4095,0,360); //0-360 degree
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// Solar

SOLAR_RADIATION VALUE = analogRead(PIN_SOLAR_RADIATION);

// Soil moisture

SOIL_MOISTURE_VALUE 01 =
map(analogRead(PIN_SOIL_MOISTURE VALUE 01),0,4095,0,100);

SOIL_ MOISTURE_VALUE 02 =
map(analogRead(PIN_SOIL_MOISTURE_VALUE_02),0,4095,0,100);

SOIL_MOISTURE_VALUE 03 =
map(analogRead(PIN_SOIL_ MOISTURE VALUE 03),0,4095,0,100);

// CPU Temp

//SYS_CPU_TEMPERATURE = (temprature sens read() - 32) / 1.8;

// Air Temp & Humid

//TEMPERATURE VALUE = SHT21.¢etTemperature();

//HUMIDITY VALUE = SHT21.getHumidity();

// Ultrasonic Water Level

WATER LEVEL VALUE = pulseln(PIN._WATER_LEVEL, HIGH) / 58.0;
}
void createDataSet()
{

readRTC();

payload += String(SYS_TIME)+",";

payload += String(SERIAL._ NUMBER)+",";

payload += String(WINDSPEED VALUE)+",";

payload += String(WIND_DIR_VALUE) +",";

payload += String(RAIN_VALUE)+",",;

payload += String(SOLAR_RADIATION VALUE)+",";

payload += String(SOIL_MOISTURE_VALUE 01)+",";

payload += String(SOIL_MOISTURE_VALUE 02)+",";

payload += String(SOIL_MOISTURE_VALUE_03)+",";

payload += String(WATER_LEVEL VALUE)+",";
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payload += String(TEMPERATURE VALUE)+",";
payload += String(HUMIDITY VALUE);
}
IITT111177777177777711777777177777717777771777777177777717777771777777717777771177777117771711777777
117/
I1T17110777711777777717777711777771177777177777777777777777///RUNNINGMODE2::NB -
VO T ////1177777117771711777771177777117777711777771177717117777
void AISNB_INIT();
void RunningMODE2(}{
//TODO
// init NB-IOT
// Loop
// Read Sensor
// Prepare Sensor Data
// Interval Public
ifISYS_INIT){
Serial.printin("Init Running Mode2 NB-loT..");
AISNB_INIT();
char ssid1[15];
char ssid2[15];
uinté64 t chipid = ESP.getEfuseMac(); // The chip ID is essentially its MAC
address(length: 6 bytes).
uint16 t chip = (uint16_t)chipid >> 32);
snprintf(ssidl, 15, "%04X", chip);
snprintf(ssid2, 15, "%08X", (uint32_t)chipid);
SERIAL_NUMBER = String(ssid1) + String(ssid2);
SYS INIT = 1;
}
//Loop

long now = millis();
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if(lnow - Lastinterval > CONFIG_INTERVAL TIME*1000){
Lastinterval = now;
// Serial.print("Running Model WiFi Interval Time(s) :: ");
// Serial.printin(CONFIG_INTERVAL_TIME);
readSensors();
createDataSet();
//public
UDPSend udp = AlSnb.sendUDPmsgStr(serverlP, serverPort, payload)
Serial.println(payload);
payload=""
}
UDPReceive resp = AlSnb.waitResponse();
}
void AISNB_INIT(X
AlSnb.debug = true;
AlSnb.setupDevice(serverPort),
String ipl = AlSnb.getDevicelP();
delay(1000);
pingRESP pingR = AlSnb.pinglP(serverlP);
}
II111771177711777117711771717717177111771117771177711777117111771117777177111771117771177711777177
1/
///// TEST SPIFFS
// File root = SPIFFS.open("/");
// File file = root.openNextFile();
// while (file)
/7 {
// Serial.print("FILE: ");
// Serial.println(file.name());

// file = root.openNextFile();
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//'}

// server.on("/", HTTP_GET, [I(AsyncWebServerRequest *request) {
// request->send(200, "text/plain”, "Hello, world");

/7Y

N1IAIATUIUNTULALYAANEN

Web Config User Interface files

I Library NB-lot, RTC,SPI (customize library)

— Main Program

Include Library
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Define Global Variable

init_spiffs Define Function

initEv
initSetup

Runningh
Runni

Setup Function (Run one time on start)
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Run Function (loop run infinite)
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Sharing My Data
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Get Sharing Data
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Others
Alarm Setting
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Set up subscription
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Add contact information
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System Setting
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Preference
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