A

VoY U (/qu&f / /ﬁ,/w‘ju)gf&»ddy"&wuww,j;‘}’
* o e

sz'lu".'
SVl 88 IS s SRy 0l pl Ko AL;aK:.Jb slez ol Olgz o sle (ool L ol 3 sl wlas adBE AL
https://sanad.iau.ir/journal/girs :cule s o ,sl g’f"ﬂ"/

2 Jame SMbI g lmer 5 Wl Szl susloh 5 eslinul u
SR ol g ) osliinl b (g3, 0LES

TS A Kb e e (Ol el e TTOS ST o heslB s

S o eslitud glalSlus las liliul 5 a3 5l cesls O 2
e L s st S slsesgione 53 iy cpl Sl eslizad 1
— sla A Sl (S -”Jfa‘ I s LS o o
Sledbl ashl(giliS 5 Ll el 5l 6 S ¢
Coep So s bl ol s la s u_..':é)j@},
Lol eo ) gk oS80 L Jiasn ol s ool 3l
Solwe (SNl gl S 5l ledbl il s gl )
ol 4 S5 s g0 3kl 2 O s LT Ll e
s 3Nkl 1 eslial b oS das o O Gl opl s~
b S DB 0l o 53l G s S S5l R etalin
sloul (gl 3 pe 03 3,0kl e b S 3 |y ol ldalie
il sl Boslinad SIS laesls Ctlu s 5l LSS jtw
5 5503 Gl s e 3lAS Il a1 eslizal (315
L g Cmd g0 5 il Olaj ) pmion pb 4 by o sla 2l
U, o b S Slialin 5,5 opl ply s o 2alS
e Lo G s LSS glaesls wtla 5 GG
S e esliul Oy S (Gla e o 5l LS S ola b
s S glaosls iy 5l alinal Lo Ll gt o mes LG

S by LS s by g glaesls (il Ol a8 5 55

VYV Bl s/ VEVYYU B0/ VYA S s

oS>

ORI s 4 oS e 08 3 oM sl A5 e
el b aslES s s slasusls @S a uner
3 s s GlediS s Ad Ll e ol ol 0 (80 0
2 r g e 3ls Oode (5550 4 e (5550 sl
SaLaS 5o Lagssse g SRl 5 Oluls Ol Bl o

Sl ey b LAD c ) gluesly Dol Wl e pa

E e e (O ammarde e (D) 050 ST o sleslS Les
"5 Al S
(2llpr CeMbl s 5 550 5l e Slddllas S e (6585 (g smeils
Ol Ol gy deged oS30 (e p sk 0aSLils
g oSl ¢ as pale aaS2ls BIS s ) e Sladlls S e slaud Y
Olrl Ol i
o o8l (ol alE wlige oISl GIS  edige o5 Salial ¥
Onl Ol (omsb (pll a5
oL ey pske 0aSils BISs 53 ) rew Slallae S e slskeal £
Ol Qg (i Lgd
oK ls (pun e 2Ll GBISs 55 5l e Sldllas S0 slokad 0
OlRl Ol (Fog Lot

DOI: 10.30495/girs.2023.691226

nsm_n63@yah00.com :=lslse J st S s S o



U'fd""dfl'f'jauwwm,;-tj;’ ) - a

0=V :(\i'\') QU.\M.‘) & o)L«.‘; AR \/\.L}

Csl} a5 YEAYAY U YEAY00  SLsl s 50 5 00AYY
Slr Sy gla bl a.é)ﬂ@-’r Sl G ol s ol
il ol Gy Sl sousles gl Solel S Al
LS buy L;)j@q S besls Lol sdeslizal
Sl ddos sl ¢ K sdalis s 3)l0kul 31 eslil
b s g opl Lgd s Il Sl glay g 4 5o, 5
Slialie 5l gobpe,e 5 @ MSAS sk Sl p e S
skl bl l sl eldc s S
b leddicdy a5 e w5 sl () 3 leddicdy a0
sl o> olasis  (GetCapabilities) lac Ll sl s
S o glaed ¢ s Lol s o Olasode coloslizal
I pl oSSl 1kl 0L B 55 355 0 (5 S5l O Jaw 5
O ab AS s ms (GSONDOL = 5 (XML)
S pb aher sl S o sas S| d(InsertSensor) S
S o Bome |y S (S 13 Cambge 5 (6 S 03I gla
ol o skieas (InsertObservation) claalise o &b
3,5 o o3 eslinals g Sl b Oley 5 edd (g S5l
SleMbl sL5L | skiea (GetObservation) colaalie sl s ]
sk spie @S5 4 Ses bag s g Seslul
(52°North) Jled >3 Y wlbue 51 b s cpl (55lwosly
e Sl e slas bl Slle ) el sdeslinud
53 Bl opl 55 GBI Ll 63 505 (g5lwesly |y K sdalie
Lph e 0 td (POStreSQL) Jl 58 ol 5 s e3ls oKL
5> Ol aminr Sl Sltalie S3bys b Gojb Sl e
Slle G osll gl 55 0 2l s o S8 sl s
Colapy e S e Glaesls sosler 1y LS
¢S laesls ctle s apd e eslined S (slaesls
Saosls (g s GaaSd Las kvl sl 51 (glas gazs
Mg s Hgel &8 cl Sl las s s obsle (IS
S laesls 3l ang ealinal 5 s (3luo 33 ‘L;)j@},
Loy 5l e s S glaosls S o Kanlen 5 Joges 1
b e el oL s K sdalie sylllie) g
S s Of wltalie il sl sy se o s Olejen
5 ool Dbl R e 4 bge Sledbl oS elsl
Goslper S o 035 1) S sdalin s glaw sl
310kl Ol e YANYA 55l 5 Ikl 1 adlas opl 55 553 0

0)

e Glaesls (B, pl (6,58 @ sl r.alj_ejfvs 3 skl
e L yilodid cmils S 3l esliul U oS (g5,5LES
O S e 5 013528 Sl 5o bty 5 ST ) 0 (5 20

.JJ!JL;G )‘f;

il Cfb

I ke gl 51 Ll ozl Sl eslinal b badisa (6555008
O G sk, ey Wil Leesls 5yl sln b S
Calbos 5 Jlol @l (LT sleasil 5 (o8 5 St cusb
St Lo gu@j@}, el A8 e eslizad Laesls
Lol lediadon b disd oo Julowi s 20 o e SO
P b Sl e el sl e Kedier 505l
Ladipa (5,58 3l ey el LRl s edd S e ose e
Wil izl paghe ax 81 ol w5515 ax gy Sl
5 b S5 a O Sl eslizal 53 agr a5 Ll sl sddS
o Alts opl b e O OUgme o g Cilisis glas kel
bbbl 5 cilee b S ok bl 5 S ) LS pe
o pl ) eslizad s e w358 e WOT 5 S esliza
S S Son el s el i S s Gl
slacap 5 Sy, Ll Sol W) @ s bossd e
55 JSie Esl st oS Wph e o SKeal slinalsyge slaesls
s e b K 5l adsds] glaesls i eslizal

SRV
oalizl oy ol Gla s o S S oS LS lidos 6| g
o sl s g pd el il sl adlas cpl L3 Lles S
e 3 esliad ¢ golse ol GLasL s Gl 4 LSS e
il gla S slaesls il gl S sdali
pl8 o llewl b 5l eslizal 31 ey Sl 4B S5 ey 355
slaesls otlu sy S ealiial b an LSy ot G bl g2

sl b S slaosls o i 53 Juged 1 S

GRS )
TV osgde g LS Ve o8 Coles Loasdlles g 4l
S e M ELE) 53 5 4 piar Gl 3 5 @B ed S skS
G ooV oldlas Jb js aibeie b spls S8 W55



*

. L oaL b
= Ul S A I

0=V I(\E'Y) Qt'.w.d) & a)l.a.»:' NE .,\.l>

w il gl Ko gl sy ol sl (S8 s ol
e S GoslES e Sl LS))IC"’.' sk
s e e 5 L S laesls ol s Sl el b ear LS
R sdaline s spllkal 31 eslizal U Guiss opl s
Cup S el (gilue s Ol Gl S p g S
ol Sl eslizal U cplp epdle Wb S 15 e 3 3l
LSS e iy 5y sdde ety Sl &l Ol sl
ke B e 8 S glaesls sl S JU
Ssspe Dbl Ay plide 5 el s Ol G b
Gt ) mls aS Gl s Sl ) edse g5liS Gl
B GU Sl kil e g 1 eslital LS s e 0L
ol b Rl S ol Jgme 28 5l Bkos sle bl
s b R glaesls Jsme OLslS slass 2ul5l Lo ials
Sheslinal basl ansls Wiy e (g i Coenl 4 LS wlela
L s 1y s dd IS glaesls Ol a5 Ol g5 0 Dledl -l
laesls cxtlo 5 3l eslanal nl s o gdle 5 S sdalia Lo jlssas U
DS s s Ko slaesls Sl aslinal Ol oS 355 0 Sl SIS
L obe glag Spmends 03 5 558 el Sos SIS glosls
5 eolbbal ol 580 Ll K8 5,5l glages
Sy 3 Ssew bl slaesls bty (gla g o 5l el
D3OS s 5 0losles Sl s ST sen i
Klg o lade OLlS ple 5 OlysliS sty LS e
S St ot e g5,5lES sl 4 b e Sledibl
plowil (3383 DLl 5 (¢ S anas OF oll 5 5035 stalie
Lty e s3be 3100kl gl s b 31 eslizal aslis duas
0GC 3L Se g piS Sem L2l (2,5 oo fal
GosleS 55 K edalie s, L (SensorThings API
il (S Bl Soae 5 il Ol Sl sl ded ge

LS 5 andlas 3 ge ol ] Sl Ol s 40 Ll 5 e

FCRUESI G GO S0 PN TONIC SV NP S HLC ST W C | W 9 | %

‘_QLAaJ\J C,:-L»ﬁ) ‘JKM;- odalie eI vb uJLg.A Crﬂ].ws
S

SRl S Gk ol 53 el eddeslinad el
e sl s b B o3l (g 5lwe 53 (6l (GEONEtWOrk)cS 5 555
Sl Bl el g s SIS e Sl oslinad
O Sl slaesls Ctla s U 85 3 g sl L3 40
JEos 55 bl 2 (GeONOde)s 56 55 51 G (ol 53 2355 00
Solwe s (Sl LSS e G G o s e ol

25 g 3l b S SO 51 (gl e 0

Eow g CL"
Gosls ol o 4 LOT 03500 Wl 5 Laeslsl b cstle 5l o
ks moU b bl b S Gt O (S
Calys Sl e 238 e palp Lol e Cadse 5 Laesls
T TCCIN U 1 S O PP I P 1
2l S laesls cotl s S Jbyg 3 1 DSl
Slp s Cowd Gl s 5l aS A3 a8 L anslis 53 550
ol o3 eslizals e sy cbles S eslial b K (glaesls &1,
O3y slllul e 4 ol g B glacae e
Slaesls Ol e (62 Sdsgm b elalin il s sla el
o Gleesly A= s ob Gl K6 dbLy s 1 S
VL s SOl o3 ez 53 g s Do
23 5 25h e m R 02l J gt IS e sk 2 bl
=l eslazad U bl s ps giluesly S slaesls cotla s
C3los s <o 4 0L LS ol G s sl
Ol b e a el (B 5 b s e S AU (slaeslsl 2
h 6L 5 Lleddciym sylull 3 OF Casdge 5 Cails
slaesls cotl s ol (luesly I8 31 gidr ol 53
I s R els Ciloses Jome Yo 53 L Jb o K
Syl el Ve s e e T a5 sl 22
05 eslitals g syluilinl Sl (giluesly Dyse s aS s
SIS laz ;585 @bz s Vo LS ol o3V (Gais ol
slaesls wlu s 5o g Shedd oyt Sbaoslsl b s
Sl 3 2o la bl sy e w4 apd cl s S
Sl Sos eslslp s ol Glams sl 5 g
soml 4 e & el i) eSS Db 5l (g s
FSon A8 e pesat By ol sileesly 03 0L s

A dal g

éﬂice 5o Ll co ozl oal s Sl eslizal .o o530 e T L S T VEN E R CCOR I PO I Vg [ e {ak)
00 =Ve ENE ¢ pand wilio o bl D] wilolr 5 5] s g p i S 0l oy 5 o 3l 03lil b (5555L5S byl Jae oS oY




o Sl 6)ﬂc~>~)> Ll ozl gosl o sl eslinul

3 opbe Sl aag eslamad o Rl e Leda (3oL
Spal esael ol s edd S S Sose e LRI
el B S5 A gy s Aedas (g5yslES
Sheslind @ oo dee Shal o slayyls
oy DV same Sl g il (i e s i)
SiosliS 5 S sanesss Jeolpear (V4)Lles sl
o3 osn 555 4 sl lase 55 olS A ladse
IS dhadn o LOT (S5 5 Sl (Do 5 a8
WLasby g Ol Bl 8 Canss G5 J RS 55 s
SS ASles e o8 s Ol 5 oL B

oo AL o Ladipa (65,5l 5l eslital g las )8

o ol sy OlFe dadpr glagteew Sl s
m\,:d,j@,,» Goosls Lo s gas ealizad 5o ol 5las
w2l 1 ST LIl gl b b, el 5 ot O
o3lital b e o (55,538 L glacs iy (Y)uS
e SIoaeS et e Saoas LA Ol
Sl O 028 Sponlsjie 5 055w &b Sl L
Slaoslg 5 Jgame Ol JEalS sman 5 Ol3sliS
Wil izl psgie ax STLA) Ao o (s35sliS
S5 84 OF Sl eslisul 53 ge 4SS Lol ol sddos
b Of OUgme Loy Cilises glaslilind 5 Lo b
e Sakdels s oS el e i
s g LOT 5l eaSestizal glawlole 5 Caliss gl S
Sl S mads sl sl cpl 5l eslizal s nes
N0)ssi o Koo s Sy sbasl sl
Sl 5l S Ol silS gl s b S
Sl Jase Sl goslaer 3 L3l SOl
S LS Ll Sl W) b a5 Lo sl s
3pt oS Wade oReal eslizalsy e glaesls slacs b
b Ko 5l sdadt! (glaesls 5l eslizal s JKee el
o oos Ml gl el sl sl L(V0)s 55 e
S oy cos 3L slaslulial Ll oozl slaslKans
Open )ik G oy S S Wl L age

oy

4ndie

GO ¢ 5 D O 53 e Sl A5 Sl
Soosba sl S bl Comex (il LS ol
A kks VoL Ol (Tr0r Jle B ospd e 00) e
Sae My Rl e p 4 o) (Sals Coner
o3 Lt odeB -l 5 55 O ul (VDA dal = e
Sooslis aS oo Wl Ol ol bl s page S (g5osLS
Wil e oty Lallel a5 eoler S Ol o
3 S Dl p s (ol Glasls Lo Ar 5l
OV )das o | S35, sl aJsl sl ge dsys Qe

Sl S8 52 Ol e 1) diedisa (55,58
HE bt s orl 03 oS s G3oslS s A iy
Cosore LRlBl 5 Slele oule, Blas o ol
gl o3 sk Sl esliad b, e 13 eslinals s e
WSSyl gl sl dle pladnl b ey
oeddanty b ¥ guame ol 5 bl J S (g bl
Il 53 5l sl 6l Ll 3l syl (1) S e by OISl
lassbke sl sladlos b 555 0 i A3 - ke 1994
A w0 ol s g s sl b sl oK
AU Gaes @5le dedps b L3Sl Lpd fuass
S550ka )l il lagg sl iy s @ aSets
e alS tiadis Slbes sdy] oS 353 e Ol oS
S Il s Ll 23zl sl s dalps Ll 25l
O3l essm 53 ohsa (Sler Dlidw )3 age oKL
Ll ool s)lse cpl @ a8 L L(V 0 )nl 4 iy o
Oode 633 4 e 55l Jidd 53 leiS el 58
2 S dal Lyl

glel Sl bl co ol Sl eslinal b dadpa (65,5L08
Los asle) Laesls L;,j@q Gy b sl ks
B el 5 (o 5 St by QLA G5 (b,
Sledbl A8 e eslial Laesls milos 5 bl sl
Copde OBl b Loy e.LiLg)ﬂ@e-

5 LAl ledadsn b A Lpde Jdose s



Ve Y L)l:...ue) (fJLR UL...:./(..A;JLR- Jw) ‘;'.:]ocb.a BE ‘;’»’L}‘f'}' Sl 4.1'\.0\..:‘3)‘9.: J"u;:t...»

Al 03 5SS Glagtann ¢ pdylasil WiS e L)
Sy s il Ol B aSestiznl sdams sblols
Sty ooy S S G ol 53 okl DL alee
(s S AL sdalis adlas ol 5y ol eddeslanad
L ocaslans 5 gla,pas oo Ll ool gbaable S
2o Sl sl il glus sl 4w g
el ol e SWSCie b L 3T (g1l 3 S )

Sheslaiulayse 53 YoVY Jlo 5 (WO 5 sl
Sy e SO (655 mar (sl Ll il (soslb
anlllas Ol 5l 03 Ol 55 (G JS oLS ol 3L aculoee
Ll ozl e s Ml 5l S G pl s s S
oSOl LAJ§M>- Shedddst glaesls st eslanal 5 451l
p—:)-é Sheslal b oy cos L;Lauﬁuﬂ 31 eslaal Lol
3L b 5 b S glsesls Lo w11 6l S S
b 813 eolinals e 5 olgde oS (pl 2 od s &T
Sl Wil ol 5l eslaa] Connl Olides cpl Ll
J-nll sls 0L 1y (355LS . e DDl (65T mar
LY Lpd o il glas,lilial 5 e 3 3
SNl (goslaer L3 Ll Szl 5l eslizad glac L
23 digd a0 L)L Glhatees 5o e
S Lt sl s s K 6y eles Ciliie YL
Elos grdifels (10) Llos S (3 me g sla
5 Dbl dols gl e b pre e b LIS
55 &S Sladss e opl s (VDS e Lol 51 eslizad
PSSYLIeY AJ\J.‘&./\.::I€L>.L.J‘ Lol ozl 5 gy Jelas o) 5>
Klaz S 3

Gl 5l S TOA Jle s (00) 0Las 5 ol
el 1 dadgn (95,5l 53 Ll o) 5l el 53 g
s g,u@jc@ Sl s (6l el
Sheslinal G pl 53 ssed Bome il glaeds o
Slids sl op Seee 3 S Olssn OL glas il
03200 (S ol (Rl (sl cdiadon (555588 53 e ]

] 0

Sl Ml pgms oS & (Geospatial Consortium
Skl 4 g S pl o dS el V488 L s &S
Soeslimad Sle B el (sl s el
Sl diyw g, Glols wlul el o S SaS s S
sl K> slaslulel OGC (oledb| Sy ol s
Shalie o s 5 e (Solee S Gl o
Do sl b Sa

(Sensor Observation Service) Su> otalive s
S Olgea Yooy Jle s 5L S P S by
i s S glaosls So e sl e 5Ll
Li, & Kom edalin jusm A2 L6 op Sler
(SOAP XML) JI (sl S Ol g Sl eslazal b sdds sllead
5 besls bl s Cupde sl USONDOL = s
e 5 (0NNl e il K St Slalls
Sheslanals sy eddplnil Dladond 5) 50 )3 (Glazesy )b s
Eoly e bl sl Gl LEl ool
ol Gl lasylibinl 51 eslinal omean 5 (g5, 0lES
ROW PR R RCTCRGEN B PUP IR A W JCNAE

W 5558 53 YN Jle s OND0LKes 5 5ol g
5 Frean Gin e Ll Gl et e S
Sisy e SleMbl Gbele ul s s ged &1, LT ol
LSJJTC“’.' P TS [ P W WA B
53 Ly e eglle oldln slaesls L Lsesls 5 L5 e
Gl Slibae codtplanil Sl 51 aslizad b o35 ol
Lsls Olis @L; 2 g CL?L}\ S Oy seas (,0LS
SoSoINl alie a4 s ok 3y5l 0 sla gl 35 oS
B Ao 3 A Sl Ry e el

Ly VY Jl s MoLKes 5 Kk
Shesled b (2L s Solal ot Sileand
ardllan ol i dgad Goos i 31 S e s (Ll 3l
5l e S SlagsTh Sl S S o DL
IS Ol ol &5l s 3 (oLl 48 0 Sy
ol 5805, LS e sl B 1, g5 ,sliS Sl 335 ks

0t



o Sl t;)j@,”; Ll sl o 5l ealizad

il Gl adles ol s s S eslial o
SLl et Gl S e S bl 5 S Jols
Sl S sdalis g el o gl
s S\ 3 s s g0 il gls S (slaosls LE)}T(:"*’.'
T R A O OO QP P B R URRCI
ol s K laosls b3k e Sl Sy e
5 cmd)j@}. el (g3lean LSS (gl adllas ol 53
lesls ol 5l LS s G ol 5 b K
b esY bbbl Ll ol ply i eddoslinad SIS
alsl 53 35 iluesly | b Kem slaesls 51 eslizal gl
0Ll 53 5 bl s 5 ALl G (Goos S, Il e

Kozl g pSam

G )

aadlas adlaie
st o S Yo B Cmle b adlllans s pe 4l
MR LBl 53 5 4 inr Sliwgy 53 5 03 ed kS TY
el Jib o adae ol ool S WS S5 Sl g e
G YEAY00 U3l s> o,e 5 00TAYY G 00 VY)

S eslizad Y1l s (V) 0L Kes 5 0555 sl
Soslpazr Gl 1 5b oo pmiS S odalie s
L ebss Lol ols slgin (g5,5laS wliilm glaosls
55 S Vs lea 5 Ol laesls e LSS Wl gl
Liy, oGkl Lol 5l GaSes 5ol ossS
Jol b S (slaoals s S &l 82,0 o 50l
Olsee e g Casby dpn los Lljs, culidlsn gla al)l
Ledpm Gl Dl eamen 5 0l S &l SAOL
Jebssa iz sle 1 e DDl e el ol s
03 Gl OHllal g Jseams Cnld Gl ann g (SIS
a3 o 13 018 el Sl
Shestiad Yo¥e Jle o3 (1) 0L 5 Ola- bl
sl Glp eddias ha) S Ol | LAl SOl
S5 0kl Jm il 55 b ime $3oslES ases oSl
oo e laslibind 5 bacw sy &S L S
S el Szl Sl eslial b (55,5088 Sledbl (g 5] mar
ol el LS e S sl Gl e S
sl jf,.a- odalie  Gwg,w laslilial 31 s
sddoslizul Ll slaokaST (g5,5LES Sledbl wT@z
Loyl lal cpl 5l eslizal oS 313 0L Goiowl bl 5 o
T N e T I

- - - S — - s00r1

3 ] = o a E plA

2 ] ] ) b
355 +————— @ 34855

¢ o A 838 4 536

'.| Qom City

546 & 34.648
‘ 50671 50670 50 61
025 0125 0 0.25 Kilometers

105 & = R 34:440
A% © @ @ ; i

R R R b by

(b)
(a)

andllansy g0 (655 5LES pn) Sliazies b ‘véj@éﬂ}l:f\’vjawlhu)ydk;a;.:éy—a .\Ji.i
Fig 1. a- Location of the study area in 27 km of Qom city, b- Coordinates of the studied agricultural land
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Fig 2. Sensors used to determine the need for agricultural irrigation
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Fig 3. Install a soil moisture sensor and use the
NodeMCU module to transmit data
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Fig 4. Proposed architecture for receiving data and presenting it in the spatial data infrastructure
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XMINS:XS1="NLTP: //WWW.WS . OXg/ZUUIL/ XMLSCNhema-1Nstance"” XS1:SCNemaLoCcatlon="NLLP://WWW.W3.0rd/#Uu3/us/soap-anvelope OLLD:/ /1
<env:Body>
<swes:InsertSensor
xmlns:swes="http://www.opengis.net/swes/2.0"
xmlns: "http: //www.opengis.net/sos/2.0"
xmlns:swe="http://www.opengis.net/swe/1.0.1"
xmlns: sy http: //www.opengis.net/sensorMr/1.0.1"
xmlns:gml="http://www.opengis.net/gml"
xmlns: i "http: //www. w3 . org/1999/x1ink"
xmlns:xsi="http://www.w3.org/2001/¥Ml.Schema-instance" service="S08" version="2.0.0">
<swes:procedureDescriptionFormat>http://www.opengis.net/sensorML.f1.0.1</swes:procedureDescriptionFormat>
<swes:procedureDescription>>
<sml:SensorML xmlns:sml="http://www.opengis.net/sensorML/1.0.1" xmlns:swe="http://www.opengis.net/swe/1.0.1" :
<sml:member>
<sml:System>
<!--optional; generated if not present-->
<sml:identification>

L PE S R T ey ey

<sml:identifier name="uniquelID">

<sml:Term definition="urn:ogc:def:identifier:0GC:1.0:uniqueID">
<sml:value>BH1750FVI</sml:value>

</sml:Term>

-
<sml:Term definition="urn:ogc:def:identifier:0GC:1.0:longName">
<sml:value>LightSensor Sensor attached to an NodeMCU (ESPB266 based microcontroller)</sml:value>
</sml:Term> </sml:identifier>
= p-a
<gswe:SimpleDataRecord>
<swe:field name="featureOfInterestID">
<swe:Text>
(swe:value>Light5ensorﬁSen50r4Q0M</swe:value>
</swe:Text>
</swe:field> </swe:SimpleDataRecord>
</sml:capabilities>
<sml:position name='"sensorPosition">
<swe:Position referenceFrame="urn:ogc:def:crs:EPSG::4326">
<swe:location>
<swe:Vector gml Ci="STATION_LOCATIO]~I">
<swe:coordinate name="easting"> <swe:Quantity axisID="x">
<swe:uom code="degree"/> <swe:value>50.677</swe:value> </swe:Quantity>
</swe:coordinate> <swe:coordinate name="northing">
<gswe:Quantity axisID="y"> <swe:uom code="degree"/>
<swe:value>34.837</swe:value> </swe:Quantity>
</swe:coordinate> <swe:coordinate name="altitude"> <swe:Quantity axisID="z">
<swe:uom code="m"/>
<swe:value>900.0</swe:value>
</swe:Quantity> </swe:coordinate> </swe:Vector> </swe:location></swe:Position> </sml:position>
<sml:inputs>
<sml:InputList>
<sml:input name="observable property LightSensor">
<swe:ObservableProperty definition="observable property LightSensor"/>

</sml:input> </sml:InputList> </sml:inputs> <sml:outputs><sml:OutputList>
<sml:output name="LightSensor"> <swe:Quantity definition="LightSensor"> <swe:uom code="hour"/></swe:n
</sml:System> </sml:member></sml:SensorML> </swes:procedureDescription> <!=- multiple values possible -->

<swes:observableProperty>LightHour</swes:cbservableProperty>
b S Slabiie & sl S 3 b 0S5
Fig 5. Insert sensor function to record sensor characteristics
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"request": "InsertObservation”,
"garyice": "SOS",
"yarsion": "2.0.0",
"offering”: "http://www example. org/offering/2A2008D0369ARSFD2SIATZ4FICESE4BEF1917BAT /cbservations

"cbservation": {
"identifier™: {
"value": "co3",

"codespace™: "http://www.opengig.net/def/nil/0GC/0/unknown"™

"procedure”: "ScilMoisture",
"observedProperty”: "SoilMoisture™,
"featureOfInterest™: {
"identifiexsg
"wvalue®™:
"codespacE -

"geometry™: {
"type": "Pointg”,
"coordinates™: [

50.677,
34.837

*cra"z {

"type": "name",
"properties™: {

"name”: "EPSG:4326"
¥

}

E
1

"phencmencnIime™: "2020-11-20T17:45:15+00:00",
“resultTime™: "2020-11-20T17:45:15+00:00",
"result”: {

"uom": "ScilMoisture”,

"wvalue": €3

}

www.opengis.net/def/observationType/0GC-OM/2.0/0M Measurement”,

b S Lo 5 0 (6,5 0510 jpalin (g3lue 3 uger odalin S 6 5 IS
Fig 6. Insert Observation function to store values measured by sensors
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Title * I
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DHT22
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Date * | Creation v 06/30/2021 ! k © o-
Date % ' pevyision v 6/ 2:5
evisi 02/16/2022 B 0256PM @ | O~
Linkage % | 145 132 180.178/SOS/getObservation
Protocol OGC:SOS OGC-SOS Sensor Ob v
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resource
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Fig 7. Metadata created for temperature sensor
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Fig 8. An instance of soil moisture sensor data retrieval in spatial data infrastructure geoportal
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"request": "GetObservation",
"service": "SOos",
"wversicn™: "2.0.07,
"procedure": [

"DHT22_ Sensor"],
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"offering": ["Offering DHT22"], "observedProperty": ["Temperature DHT22"

1,
"featureOfInterest": [ "DHT22_Sensor”

|
"spatialFilter": {="bbox": {

"ref": "om:featureOfInterest/sams:SF_SpatialSamplingFeature/sams:shape™,

" ". o g ntvﬁn. "Pml“

"coordinates": [[[46,25],[64,25], [64,45],[46,45],[46,25111}}}, 1

"temporalFilter": [

1
Tduring®: {
"ref": "om:phenomenonTime",
"value™: [
"2012-11-18T14:00:00+01:00",
"2012-11-21714:05:00+01:00"

b S Dlitalice S5k (s sl S3L s b 4SS
Fig 9. Get observation function to retrieve sensor observations
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"service" : "S0S",
"observations™ : [

{
"type"™ : "http://www.opengis.net/def/observationType/OGC-OM/2_ 0/0M Measurement™
"identifier” : {
"codespace™ : "http://www.opengis.net/def/nil/OGC/0/unknown”™,
"value” : "o3"
1.
"procedure” : "SoilMoisture”,
"observableProperty"” : "SocilMoisture”,
"featureOfInterest” : {
"identifiezr™ : {
"codespace”™ : " e i et/d i 0 k. ,
"value"” : "SoilMoisture”
}.
"name" : {
"codespace" : "http://www ngis.n i known",
"value” : "52"North"
t.
"sampledFeature" : "http://www.52north.org/test/featureOfIinterest/world”,
<Y - 1
"type™ : "Point",
"coordinates" : [
50.677,
34.837

}
be
"phenomenonTime™ : "2020-11-20T17:45:15.000Z",
"resultTime"™ : "2020-11-20T17:45:15.0002",
"result" : {

"uom"” : "SoilMoisture",

"value"™ : 3.0

S ngJﬂa) Jiim;- odalive G;ék;: CSU Lfer;; Al 'L}S:S

Fig 10. result of Get observation function of soil moisture sensor
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Fig 12. Show changes in soil moisture in agricultural land at different times a) Show the location of the sensor in

agricultural land b) Show changes in soil moisture during the day (horizontal axis of time in a day and the vertical axis
of soil moisture percentage)
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Table 1. Number of services and parameters created in standard and non-standard mode in creating an integrated
system to determine the need for agricultural irrigation
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Abstract

The challenges of food production in the 21st
century make the employment of modern
agricultural technologies increasingly vital due to
population growth. The Internet of Things (1oT) is
critical in changing traditional technology into
modern technology, and it could help smart
agriculture reduce waste and increase output.
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The integrated use of this technology in large
metropolitan or national areas is problematic since
data producers employ various formats and
standards to implement the IoT. One of the most
challenging aspects of utilizing the loT in
agriculture is gathering the collected data and
displaying it online and in a standard format.This
research has examined a method for receiving
information from sensors, storing it, and presenting
it in a standard context utilizing 10T technology.
The result of this research shows that the sensors
data and their observations can be recorded in a
standard format wusing the standard sensor
observation service from the Open Geospatial
Consortium. An integrated platform is built using
spatial data infrastructure. In fact, using a standard
format reduces the number of services requested
and the parameters associated with the sensor
name, retrieval time, and sensor position.
Therefore, the output of sensor observations in the
spatial portal of spatial data infrastructure will be
more easily accessible than methods that use only
web services. The use of spatial data infrastructure
makes it possible to display sensor data alongside
other spatial layers. Using this method, agricultural
environmental data collected using sensors are
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more easily provided to farmers and decision-
makers instantly and online.

Statement of the Problem: Different types of
sensors are used to collect data (such as
temperature, humidity, light, pressure, soil
moisture, etc.) and communication networks for
sending and receiving data in smart agriculture
using the 10T. The collected information is
analyzed by management information systems. The
focus is more on the optimal use of resources and
increasing productivity with the smart processes
and smart agriculture; therefore, the strategy of
smart agriculture has received a lot of attention
nowadays. Although the notion of the 10T has been
established, its trustees’ use of various formats and
standards is critical. As a result, there is a lack of
integration and interoperability between various
sensors and the systems that wuse them.
Consequently, it becomes difficult to use this
technology to make appropriate decisions in large
areas. As the loT grows, the protocols and formats
of the used data become more heterogeneous,
making it more difficult to use the data collected
by sensors.

Purpose: In order to improve prior research that
solely used web-based services, the use of sensor
observation services to collect data from various
sensors was examined in this study to increase
interoperability and establish an integrated system
to determine the water requirements of farms.
Following the use of this standard, the next step is
to develop an integrated system using the spatial
data infrastructure to facilitate sensor data access

Methodology: The study area is located about 27
kilometers from Qom in the village of Jafariyeh
with approximately 30 hectares area and at an
altitude of 899 meters from the geoid. This region
is located at longitude from 50.6711 to 50.6832
and latitude from 34.8355 to 34.8383 degrees. In
this research, the 10T was used to collect the
required parameters to calculate the irrigation
needs of agricultural fields. Data is collected by
sensors using the standard sensor observation
service and sent to information servers for the
required analysis. The sensors capture the data and
send it to the information servers, where it is
analyzed according to the sensor observation
service standard. An open consortium defines this
service for encoding and operating sensor
observations. Different functions are defined in
this standard. In GetCapabilities, the utilized
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sensors' characteristics and operation duration and
the types of environmental phenomena are
measured. InsertSensor function introduces general
sensor information such as the sensor name,
measurement  units, and sensor location.
InsertObservation function is used to keep a record
of the measured values as well as the time they
were recorded. The GetObservation function is
used to retrieve the information measured by the
sensor. The 52-degree North system has been used
to implement these services. To establish an
integrated system for gathering environmental
data, spatial data infrastructure is used. Spatial data
infrastructure is a group of policies, standards,
access networks, spatial data, organizations, and
human resources that make the generation,
collection, storage, access, and optimal use of
spatial data more accessible and more coordinated.
The sensor data is recorded in the database by the
standard sensor observation service after it is
received. At the same time, the intended services
are gathered in metadata that stores information
about the sensor trustee, contact information, and
addresses of the sensor observation service to
receive its observations. In this study, the 1s019139
standard has been employed as the metadata
standard, and GeoNetwork software is used to
store data. The information needed to search the
geoportal of the spatial data infrastructure is then
recorded using this software's Catalog Service for
the Web (CSW). In this research, GeoNode is used
to establish a geoportal. As a result, an integrated
system for storing and operating sensors data has
been created.

Results and discussion: It is possible to search for
sensors by name, data receiving date, and location
after establishing metadata and adding it to the
spatial data infrastructure. Also, it is possible to
search for this information on the spatial portal of
the spatial data infrastructure after receiving the
information and building online services. The
method used in this research has remarkable
advantages over previous studies that used web
services to provide sensor data. It is easier to
present sensor data in the spatial portal due to the
standard parameters of receiving observations.

In the case of web service implementation, it is
necessary to describe a service with seven
parameters including sensor name, four latitude
and longitude parameters and two parameters start
and end date of the search that defined by the
producer of the sensor data and to implement it in
the spatial data infrastructure. However, in the
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present study, by using the standard mode, it is
only necessary to define the metadata retrieval
catalog service; the rest of the parameters related to
harvesting time and its location are defined in the
standard, and there is no need for the implementing
user of the spatial data infrastructure to make a
new request.

Now, assuming 20 different sensor data custodians
in non-standard mode, it will be necessary to
define 20 services and 140 parameters. However,
in case of implementing the standard mode used in
this research, it is necessary to request only 20
services to receive the catalog records of the
metadata service stored in the spatial data
infrastructure. Due to the existence of parameters
required for the search and the address of their
services in the metadata, no other parameter is
defined by the sensor data producers. Therefore, it
facilitates the implementation of an integrated
system.

Conclusion: One of the major challenges of
implementing 10T technology in agriculture is
determining the suitable standards and formats to
collect data and how to present it. This research

examined the feasibility of storing data in a
standard format using the Open Geospatial
Consortium Observation service standard. The
results of this study indicate that when the standard
service is used, the number of functions and
parameters received from the sensor data trustee
user is decreased. This reduction could be more
significant as the number of sensor data trustee
users in an integrated system grows. For instance,
instead of using 20 services with 140 parameters
for 20 users, only 20 specific and standard services
from the metadata trustee sensors service catalog
are used. By using this information, changes in the
obtained data can be examined online using
graphs. Farmers and other agricultural land users
can rapidly view information about their land and
make more accurate decisions and actions based on
it.

Key words: Smart agriculture, Internet of things,
sensor, Open Geospatial Consortium, sensor
observation service, Spatial Data Infrasrtucture
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