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Abstract: Environment is the key factor in the greenhouse system. To provide monitoring and controlling facility inside the

greenhouse, [oT based system is more flexible and suitable solution. To maintain the proper environment inside the green- house, we

have designed the system with heating, cooling and water supply facility by integrating the system with heater, cooling fan and water

pump. The temperature, humidity and the soil moisture inside the greenhouse continuously monitored and controlled over online

platform.

Keywords: Internet of Things; Arduino; Wi-fi; Greenhouse; Sensor

1 51

T PR BORTE R | RRAE R4/ IVR SR 2ty T
(9 B K k4 (Lubaba A, 2020; Mahdi%$ A, 2020; Hasan
FN, 2020), FEE. ASMEMERERGEC LML, DMEIEA
5k 1 IR FAETIE (OsmanZ A, 2017 ; Shammi%: A ,2018).
WA, R T 5B E S B A R e o BRSL AR T o 14 1)
KIEL A shik TAEC LA 45U T (Hasan %6 A, 2019;
Hasan¥: A, 2018), X4 {3 TRAMUFERE . DAZE. W
iy gl . BRI A 7= 4R U B Zh b (Faisal %A, 20205
Debnath%s A, 2020; PaulZ: A, 2017; HuZ A, 2020; Kim
2N, 2020),

IS N Z R, s ek . fy
MR U . TRk L, AR R
A IE M PRI (Zaman5E N, 2015), EXFMEL T, H=E
RO RERIRAE MR 22 SR, SRR = I IREE
W R — A~ FOR AT R )R, Oy T WA IR S N R ER

55, RGNS REMTIRE, LME LA R 3l
el BHAT, MLES A TR 2y, UL SRS A
(ChakmaZ§ A, 2019; IslamZE A, 2017), W4, PR A
MFATEREG] . WaEE . ZAaEVFE ) R AL T R A B
(Talukder: A\, 2017; Morshed¥: A, 2015), FETFHIBERH
REEARY, AR R v AR S I e AT Z %
B, AT AT P i(Alauddin® A, 2016; Hossain
BN, 2017), LB RS AR, AT DAL IR A EE A
(Uaday%5 A, 2019). #=HIRE NEMSE, IRE . B
M HOREESE, NOIZA RS, DA 2 R R
XS SRR LU 3o 006 P AR HE R A T S A o AR
AL R AL B 5K, B R IR E RGN
PR RN A P PERERE B4 AR AOVE ] o ARSI,
TAVFE T — AT RS, FT 4R b
DISTS

110 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

LI ARER
553 % @0 4 W @A 1.0 62022 4F
ERM: W3 | TS USSN) = 2737-4505(P) / 2737-4513(0)

2 AR

F AL ELE — LIRS FERI EI S, Al BTk T ik
30%H E R A BME. Bk, b T mA 3, I Tk
PR REIRE ROR T RS2 — M EMIES . Elijah% A (2018)%
TS T R RO AR ARG, SRR A | A
AR BRSSP FZA NI A XA
IR I 13 FHEA T T IR 2328 o Faroog% A (2019)i18 T JL
AN UL R T4 AR VR RE AL N U . A SCie
PP T Wk A o () BRRA RN 22 4 (B R, e Tk I 1 R 46
FRULT A 1T W TN ] T it  DandF A (2015) 1 AR 25 70
LIEFH AR Zigbee Mith T —F AP MR E MR RS, H)
B, EEIEFEREATIARXRFTFINERSE
(Ramachandran®$ A ,2018), H #5238k 210 B A e dE S50
Arduino MegaflIRaspberry Pit) Fi T 5 i1 EA A R 2 50 W
¥ ZE 5 (Tolentino: A, 2019), SofwanZs A (20200448 T 51l
YR SETF AL R G . Pallavi A (2017)1i8 T 5
T MARIE S S RO AR RN ZE T 18 . 7E3E T Y™
MRS, KT Ot 2 EEMNEIEE R, LA
(2009)BF5E T — R AT AR R . W= A b RS, &k
1) —LERFR 2 I T pHIE MY, X EREN A EHES
B, ZIEFFAAEYIR i, Lavanaya%§ A (2018)i% 11 1 —
AR i R R GE, AR R A, AASCE
RUF TR IR AR S |« TR A L R =N S SR
A7 AN o

3 REigt

ARG RIIG AL T /NS A e

31 RGAMLIAFIAE &

RIS A T R M D R G O HE LA 1R 7R o R EE AR
BT LR KT, DERE T iR=Eh i+
BE B RA TR ERES, BT AEY AR
PEATIRIASE, TR HNRE . B, 1BREAR RS T
N 28 AR BE A o I EE R IR 5 AR Hh b o F AR
o A, e TR Rk I s IR s IR . TRLBE L Ik 43
IR AL TR A T T e DA o 12 R Gl e il 2
J&Arduino Nano., Wi-fitli VR B A LIS

32 TAEJRFR

AN FR IR E RGN TAERE, R 3R &K
AR T EOR KT, REGAEIFIRAKIE LI & R R K
WA= PRSI, REMSTHRR NG . 55—J7
I, AR AR, RESTTIFLT, SRR,
A EUER /R AELCD SRR B o XN RGH, — VI
IR W DU AR AE ]

Temperature
Sensor

Microcontroller

Humidity Sensor Board —-I LCD Display
{Arduino Nano) +  Pump

= Maotor
Transistor/ Relay
Muoisture Sensor Circuit

Bl A e = R GEE

LCD1
prerey

B8W oz. saumazs

TH R

K2 AR = RGBT %R

3.3 Proteus 1 (1 R PR E % 11

HT IR, WEHTE SR T
FX— 5, AV FHProteus AR AN R MR HE . 2 6E
EMN TR R BRI WMBE2ITR . A 1L s A e 2 5
rp iR i i (Arduino Nano). fdE & e RER.OIE, &
POk BB A, MBS AG S, M REEBRITR
MR .

3 AL RN 75

STt REI 2 T AL AR AT

21 BRI 5

& g HE
Aurduino Nano ATmega328 1
A R DHT-11 1
KA s YL69 1
LCD 16X 2453 1
DC4kHL %Y 5v DCHIZAk L 25 3
VI XU 12v DC 1
KA 12v 1
Wi-Fifsit ESP 8266 1

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 111



LA AREIR
553 445 4 W @ RA 1.0 462022 4F
EERM: B3 | TS (ISSN) : 2737-4505(P) / 2737-4513(0)

Engineering Technology Development

Moisture Sensor

Water Prinp
P32

3.5 it

h TS RE A, B3 ITR A A B 2 v 3 4
PEATIEHE . R REIR = R I AN AN B4R o

P4 SEE0 TR el A Y SR

4 ZERMTE

FEE R EFA MO 25, SRR A XIAE
ST TN B HEEORRINIZT T N TR RGN
PERE, FRATA AR 47 B ) E I XU 1 19Xl v 1 S [
SR AT LLE ik R IR R e . BRI, R
T EE BRI R e n] U RO AL G i 2 A Bk

5 &g

AL T — PR R HLA I PR R R A R
TR E IR W 5 2R G 2R H Arduino Nanoff st 2 . 12
JEE KGRI A% s P T ) A o g 4 A1 0 S 1 B
Ao wi-fBR S T R G R AN, 4 T
FOAT IR . g e T IS v T B A R AT I BhARRAE
HZ R G AT LA SRR Rl e R

HEKIF

XIS B 1B SMR BT

FlamimzR

VEE A MIBA R g oh e

SE Lk

[1] Alauddin, T., Islam, M. T., & Zaman, H. U. (2016,
January). Efficient design of a metal detector equipped rem
ote-controlled robotic vehicle. In 2016 International Confere
nce on Microelectronics, Computing and Communications (
MicroCom) (pp. 1-5). IEEE.

[2] Chakma, R., Mahtab, S. S., Milu, S. A., Emon, I. S.,
Ahmed, S. S., Alam, M. J, ... & Xiangyang, L. (2019,
September). Navigation and Tracking of AGV in ware house via
Wireless Sensor Network. In 2019 IEEE 3rd International
Electrical and Energy Conference (CIEEC) (pp. 1686-1690).
IEEE.

[3] Dan, L. I. U., Xin, C., Chongwei, H., & Liangliang, J.
(2015, December). Intelligent agriculture  greenhouse
environment monitoring system based on IOT technology. In
2015 International Conference on Intelligent Transportation,
Big Data and Smart City (pp. 487-490). IEEE.

[4] Debnath, D., Siddique, A. H., Hasan, M., Faisal, F.,
Karim, A., Azam, S., Boer, F. D. (2020). Smart electrification of
rural Bangladesh through smart grids. Lecture Notes Data
Engineering Communications Technologies.

[5] Eljjah, O., Rahman, T. A., Orikumhi, 1., Leow, C. Y.,
Hindia, M. N., (2018). An Overview of Internet of Things (IoT)
and Data Analytics in Agriculture: Benefits and Challenges.
IEEE Internet of Things Journal, (5), 3758-3773.

[6] Faisal, F., Das, S. K., Siddique, A. H., Hasan, M.,
Sabrin, S., Hossain, C. A., Tong, Z. (2020). Automated traffic
detection system based on image processing. Journal of
Computer Science and Technology Studies, 3(1), 18-25.

[7] Farooq, M. S., Riaz, S., Abid, A., Abid, K., & Naeem,
M. A. (2019). A Survey on the Role of IoT in Agriculture for the
Implementation of Smart Farming. [EEE Access, 7,
156237-156271.

[8] Hasan, M., Anik, M. H., Chowdhury, S., Chowdhury, S.
A., Bilash, T. I, Islam, S. (2019). Low-Cost Appliance
Switching Circuit for Discarding Technical Issues of
Microcontroller Controlled Smart Home. International Journal
of Sensors and Sensor Networks, 7(2), 16-22.

[9] Hasan, M., Anik, M. H., & Islam, S. (2018, November).
Microcontroller Based Smart Home System with Enhanced
Appliance Switching Capacity. In 2018 Fifth HCT Information
Technology Trends (ITT) (pp. 364-367). IEEE.

112 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

LI ARER
553 % @0 4 W @A 1.0 62022 4F
ERM: W3 | TS USSN) = 2737-4505(P) / 2737-4513(0)

[10] Hasan, M., Biswas, P., Bilash, M. T. 1., Dipto, M. A. Z.
(2018). Smart Home Systems: Overview and Comparative
Analysis. 2018 Fourth International Conference on Research in
Computational Intelligence and Communication Networks
(ICRCICN), Kolkata, (264-268).

[11] Hasan, M., Dipto, A. Z., Islam, M. S., Sorwar, A.,
Alam, M. S. (2019). A Smart Semi-Automated Multifarious
Surveillance Bot for Outdoor Security Using Thermal Image
Processing. Advances in Networks, 7(2), 21-28.

[12] Hasan, M., Hossein, M. J., Hossain, M., Zaman, H. U.,
Islam, S. (2020). Design of a Scalable Low-Power 1-bit Hybrid
Full Adder for Fast Computation. [IEEE Transactions on Circuits
and Systems II: Express Briefs, 67(8), 1464-1468.

[13] Hossain, R., Ahmed, M., Alfasani, M. M., & Zaman,
H. U. (2017, January). An advanced security system integrated
with RFID based automated toll collection system. In 2077
Third Asian Conference on Defence Technology (ACDT) (pp.
59-64). IEEE.

[14] Hu, L. Q., Yadav, A., Liu, H., Azam, S., Karim, A.,
Shanmugam, B., Siddique, A. H., Hasan, M. (2020). Analysis of
Lemon Company’s Cross Border E-Commerce Logistics
Distribution Mode Selection. 2020 10th International
Conference on Logistics Informatics and Service Sciences.

[15] Islam, M. A., Ahad, W., Faisal, M., & Zaman, H. U.
(2015, December). A cost-effective design and development of a
surveillance robot. In 2015 International Conference on
Advances in Electrical Engineering (ICAEE) (pp. 259-262).
IEEE.

[16] Kim, Y. H., Chowdhury, I. A., Song, 1. (2020). Design
and Analysis of UAV-Assisted Relaying with Simultaneous
Wireless Information and Power Transfer. IEEE Access, 8,
27874-27886.

[17] Lavanaya, M., & Parameswari, R. (2018). Soil
Nutrients Monitoring for Greenhouse Yield Enhancement Using
Ph Value with Iot and Wireless Sensor Network. In 2018 Second
International Conference on Green Computing and Internet of
Things (ICGCloT), Bangalore, India (pp. 547-552).

[18] Li, W., Luo, Q., Li, Z., Li, Y. (2009). The Design and
Implementation of a Low Cost Temperature Control System for
Agriculture Greenhouses. 2009 International Conference on
Energy and Environment Technology, Guilin,

399-401.

Guangxi,

[19] Lubaba, S., Faisal, K. M., Islam, M. S., Hasan, M.
(2020). Design of a Two-Bit Magnitude Comparator Based on
Pass Transistor, Transmission Gate and Conventional Static
CMOS Logic. 2020 11th International Conference on
Computing, Communication and Networking Technologies
(ICCCNT), Kharagpur, India, (1-5).

[20] Mahdi, M., Hossain, M. A., Hussain, S., Hasan, M.,
Zaman, H. U., Saha, J. K. (2020). Effect of doping profile
variation on nanoscale cylindrical gate carbon nanotube
field-effect transistor: a computational study using
nonequilibrium Green’s function formalism. Semiconductor
Science and Technology, 26(1), 2020.

[21] Morshed, N. M., Muid-Ur-Rahman, G. M., Karim, M.
R., & Zaman, H. U. (2015, December). Microcontroller based
home automation system using Bluetooth, GSM, Wi-Fi and
DTMF. In 2015 International Conference on Advances in
Electrical Engineering (ICAEE) (pp. 101-104). IEEE.

[22] Osman, T., Psyche, S. S., Ferdous, J. M. F., Zaman, H.
U. (2017). Intelligent traffic management system for cross
section of roads using computer vision. 2017 IEEE 7th Annual
Computing and Communication Workshop and Conference
(CCWQ), Las Vegas, (1-7).

[23] Pallavi, S., Mallapur, J. D., Bendigeri, K. Y. (2017).
Remote sensing and controlling of greenhouse agriculture
parameters based on IoT. 2017 International Conference on Big
Data, 10T and Data Science (BID), Pune, (44-48).

[24] Paul, S., Nath, P. D., Sattar, N. M. A., Zaman, H. U.,
(2017). rTraffic - a realtime web application for traffic status
update in the streets of Bangladesh. 2017 International
Conference on Research and Innovation in Information Systems
(ICRIIS), Langkawi, (1-6).

[25] Ramachandran, V., Ramalakshmi, R., Srinivasan, S.,
(2018). An Automated Irrigation System for Smart Agriculture
Using the Internet of Things. 2018 15th International
Conference on Control, Automation, Robotics and Vision
(ICARCYV), Singapore, (210-215).

[26] Shammi, S., Islam, S., Rahman, H. A., Zaman, H.U.
(2018). An Automated Way of Vehicle Theft Detection in
Parking Facilities by Identifying Moving Vehicles in CCTV
Video  Stream. 2018 International  Conference on
Communication, Computing and Internet of Things (IC3IoT),

Chennai, (36-41).

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 113



LI ARER
553 % @45 4 W @fRA 1.0 62022 4F
MERM: 3 | TS SSN) : 2737-4505(P) / 2737-4513(0)

Engineering Technology Development

[27] Sofwan, A., Sumardi, S., Ahmada, A. 1., Ibrahim, I.,
Budiraharjo, K., Karno, K. (2020). Smart Greetthings: Smart
Greenhouse Based on Internet of Things for Environmental
Engineering. 2020 International Conference on Smart
Technology and Applications (ICoSTA), Surabaya, Indonesia,
(1-5).

[28] Talukder, M. Z., Towqir, S. S., Remon, A. R., Zaman,
H. U. (2017). An IoT based automated traffic control system
with realtime wupdate capability. 2017 8th International
Conference on Computing, Communication and Networking
Technologies (ICCCNT), Delhi, 2017, (1-6).

[29] Tolentino, L. K. S. et al., (2019). Development of an

IoT-based Aquaponics Monitoring and Correction System with
Temperature-Controlled Greenhouse. 2019 International SoC
Design Conference (ISOCC), Jeju, Korea (South), (261-262).

[30] Uaday, M. A., Shuzan, M. N. L., Shanewaze, S., Rakib,
R. I, Zaman, H. U. (2019). The Design of a Novel
Multi-Purpose Fire Fighting Robot with Video Streaming
Capability. 2019 IEEE 5th International Conference for
Convergence in Technology (12CT), Bombay, India, (1-5).

[31] Zaman, H. U., Dinar, R. I., Ahmed, S. L., Foysal, A. S.
M. (2015). The next generation of irrigation. 2015 International
Conference on Advances in Electrical Engineering (ICAEE),
Dhaka, (297-300).

(456 109 51)

RIS, FEABEA S SR R A, RS E
A, ARBREST . SO A STEM R T b
HUAAEE, BT ) W) Tl R
O P 72 ()49 o - e A1) P 5 AR S R APy SRR [T
WFIRIZS B, iR 2= A5 A KERR SR @RS [ RR
o, MUETHUR RIS, SN, PR AR
2%, TWRRBARE SFEARAR R . %07 18 R R M 11 A2 25
FARZS ] o SXAERY BRI 2 e L P AN Ak T AKR AR
Fgp(n, BZAEYLS AR, WO TRZRMEE . EIE AL
LA 85% 1B HAEZ S 1 i B N —RAB I KRR
ML, SEELT ML T DO SR ARSI . R b, AR
7225, B0, KA, st T RorER, il b
PRSI AE I DIRIG BRE o B T 5 M T B 1Y
ENg, W/ORERIE S, RN G 2 S iU (0 n] R SEr 3
JNEL S

3.3 ZZHAx Al

Rtz Ab, T E A B [ R ARG SSE AR AL R, 25
AR A R B 7 C A B A MR bk 2 B 3t 4 2%, BIEAZ
WL WL LR R AR LT B T, S
FTAfe, i T BRI, [RIE 5 (A Sl AL 5| T 22
FHIENT, B T ERERATERRIE , A H T 25t KR [Rm
IHER T IIX, S8 T8I 2%

4 WTEEPLRBE

Zi b, WA EAT LGRFI G @, Bl e e
FEVERIRCR, M 25 16 1 JBE L 14 2 A T A i M T
PG, SRALEREE, ANRIRH T SO, PRt EALSESE
VLR TR o FRATIRIIN IO 25 (] A s, AN e i
KA TR Y A B AR e S ] A A L e S A e
&, s Zonfmii s, Brbzsh, i TR AR

Wik, HEkC 28BN TR EERE . MR s s
BRI AR R AR A T S vk, (A5 57T LS 24 m iR e
FIHBERER PR 2> B8, — 2RI 2SR AL [RIE i m]
AR S Pk, BRI - e, it i SE 20 T b B
AHES A B AEAS RSN, W55 T 2 1Al i B, 3G s S Er s
EDESY 7S

5 4hiE

XA, Hha EREN R el
THRLEAE, FRsbih gy, AR AR SCIRR e, B HIAHE
TCVE AR G St R o TR AR S SO R S A = —
AHIEFERME L. MR, s — e e
T3 Bk PR SR T ST ) SRR (A 3 T 25 ) 2 e L . DA PG 2o
BRI TR EA, BREREEMGT TRMFEE
MR ZS T S8 A ARMES S, AT T T ATt
FIEABZHINR . HEERRSAEZNEF N MIER
FEATEEAA SR _ ARSI, A0 H N SE 4 7 s SRR
s

SEHK:

(1] 2= SRR B T A st s e ik —— LA G 42
BRERET  h BIL). A 285 S0k ESY.2017,2(02):119.

[2] RUBUR, IR IE R VG 2 ph ik S R 4 6] F 2 A
SRR R 25 8],1997(03):5.

[3] SKEABK RPN W] T R —— P LR ik
I35 R, 1996(06):4.

[4] BT T AT FLe SCAR IS | AHYIREE 10 5008 —
XK TG % AR MO % Ak 50 8 A k). B A
#..2021,44(16):64.

EZ I B (1999-) , %, WX, dbae, ARRMERE,
i< IV | S L5 N SO ) s 1 1 O L Ned 1 8

114 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



