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This paper presents an IoT-based smart irrigation controller. In the
desired system, sensors information wirelessly collected from nodes that
are scattered around the environment. It is also possible to view
information and apply commands from the Internet. One of the important
advantages of this system due to the use of Lora technology is increasing
the operating range to more than 2km and very low transceiver module
consumption (0.2uA in standby). Another advantages is automatic control
ability based on the environmental sensors information and powering
nodes with solar panel and battery. Various parts of the system including
the nodes, actuator, gateway and server are fully designed and
implemented. The performance of the nodes and actuator, sending
commands to the actuator, sending sensors information to the gateway,
uploading data to server through gateway and system operating range
was tested successfully.
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Raspberry pi 3 B+ 39.95% Coin Cell Holder 0.15%
pcb per cm 0.024% 3mm LED 0.025%
Lora ra-01 4.3% 10uH 2520 indutor 0.066$
STM32F103RET6 1.45% G3MB202P 0.85%
DS3231 0.65% 10UF 25V Tantal 0.185%
Power Jack 0.075% 22UF 10V Tantal 0.133%
SMA Connector 0.163% 100UF 10V Tantal 0.3%
MCP73831 0.093% 47UF 10V Tantal 0.185%
IRF7317 0.146$ 4.7UF 16V Tantal 0.15%
BC847 0.1$ 100nF ceramic 0.0094$
SS9013 0.01$ 22nF ceramic 0.0094$
HLK-PMO01 3% 20PF ceramic 0.0094$
LT1764AEQ 3.1% 10PF ceramic 0.0094%
MAX1676 0.43% 1uF ceramic 0.052%
Z0OV-20D391K 0.33% 4.7uF ceramic 0.052%
8MHZ Crystal 0.1$ 0805 Resistor 0.0059%
ECS-61-32-7S Crystal 1.045% Resistor array 0.04%
SMBJ5A 0.085% 2 pin connector 0.0124%
SM5822 0.02% 3 pin connector 0.0185%
SS14 0.015% 4 pin connector 0.0246%
D4148 0.004% 6 pin connector 0.037%
USBLC6 0.073% 433MHZ Antenna 0.6625%
DSS6NC52A102 1.1% 6V 2A solar cell 3.58%
EBMS201209 Ferrite 0.045% 1350mAnh Li-Po BATT 3.33%




Vo F bl oY o ylod oo Sl €T3l 95 9 poler sole aloe

¥5

ondls Lo o ailobes (6,15 10,0 5 o o(Y0) S5

s a5l leyd bl o 50,5 e O jao 6 )
9 Sl Byco 05l (plpil oo b oo (o2
Sl gady9m 5 il Gkl anil LS
S eSh=e g0 bl g ez o5 oo o >lb alel
Cagd LialS g 3, as gl palS (ol smd olakad
J L PPV SO C | IR U BRIV [ W P
50 S b ool .ol YY Kb/s Lora oSG 5.8 4
o L o0ls Jol 5 il /o) Lyl ¥ km alols
Ol 5 £9=3 Lo 00l (6 AFAS & 90 any 055 5 o5, 05
Olme a1y ol il (gools bl o Jloizl S conl asie
= sleog a5 cnlassS an alolu aes co SalS 0k
o osliie Ul gy 4 5 00 lwliss JUsd
45 Sl S o] Jsle i gl)S o5 )05 iizren
5, Shos g anaz sl c il og5 8l bl arwgs Sl
gy Saml GLSal g (g g a5l gi (e
SS9 4 5 gy IS e @l 3 ], 05,35 () 2
= ol anlp gogn Lot (LSulas ea s 21k
= O g (ad g 4l (el i ol el
ool 8 Lo ol oo i LB Ly e Ll 5 ol
15500t 4l 5 olb JlS jo b 4 ailelas ol

sl 28,5 15 alesl 050 (adly Lams

&bo -4

[1] KELLY, S. D. T., SURYADEVARA, N. K. &
MUKHOPADHYAY, S. C. 2013. Towards the
implementation of loT for environmental condition
monitoring in homes. IEEE Sensors Journal, 13, 3846-

3853.

sl ci b § Cand Joxo -Y

3L Sllas leMbl (5,518 Sipale Joxs ;s ailols
o o il 10 (65,0l iS ey Sy 5 00
I b et 5 Galosl 9,50 oS j5boay o yragis
Oinlasl jo il oo ags o] Slasi s 5 Lapls § 48,5
JL..;J M9 gy LQ)B_W Sl Q_u 9 wL:
Oy Sk Oliee bl o Slegil g0 e
o ple Jlo)l i also g ol bl & pl g o oo glao
Fee 355 bags (B jh Jog g B g (s D5

el 00l s JolS jobo 4

& 325 4 — A
Coud ) de—ige (6Ll ailolw S adlio oyl o
o A Y KM 51 e o, Uy g sl e iyl 1y e
2555 50 38T 48 e ign (gLl glaailols iy
Gleolfiws 4y Jlasl e LB 5 005 35 joie Sl 39250
Y giazme OVIO ole) o jlai 1) ey 00ST,
(T dtaiign 4l ¢ Sl Coio yglis o8,
5,35 S lylo vg2 g0 e slapi s iz
o oo (o wd LSl g s sle e (e
a8 g Lasg sloss i olF,05 5 b 5l oMbl
A1, (e i bl o s s S5
o9 g 50 g i SleMbl oo aislaw alolws 4o
A8 s § e 5l s Ja] LSl g ol ol |5
Gt 31 Sl J) s 3y oS35 4y i




fv OSan 5 350t e 1ebeil 6 ) (o Cuod 1351 dkough (55l (b S digei S lu g (> b

[5] SANCHEZ, L ,MUNOZ, L. GALACHE, J. A,

SOTRES, P., SANTANA, J. R., GUTIERREZ, V.,
RAMDHANY, R., GLUHAK, A. KRCO, S. &
THEODORIDIS, E. 2014. SmartSantander: loT
experimentation over a smart city testbed. Computer

Networks, 61, 217-238.

[6] ZHU, Q., WANG, R., CHEN, Q ,.LIU, Y. & QIN, W.

lot gateway: Bridgingwireless sensor networks into
internet of things. Embedded and Ubiquitous
Computing (EUC), 2010 IEEE/IFIP 8th International

Conference on, 2010. leee, 347-352.

[2] MASABA, K., NTAKIRUTIMANA, A & USTUN, T.
S. 2016. Design and implementation of a smart
irrigation system for improved water-energy efficiency.

[3] RAJALAKSHMI, P. & MAHALAKSHMI, S. D. loT
based crop-field monitoring and irrigation automation.

Intelligent Systems and Control (ISCO), 20V- \¢th
International Conference on, 2016. IEEE, 1-6.

[4] ROBLES, T., ALCARRIA, R., DE ANDRES, D. M.,
NAVARRO, M., CALERO, R., IGLESIAS, S. &
LOPEZ, M. 2015. An loT based reference architecture
for smart water management processes. JOWUA,

6, 4-23.



	چكيده



