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Fig. 1. Frame diagram of the wireless communication sensing system.
= RRAIERERER SR

RGBSR B S R ARG T » EEET  FTIFEDT  RIEEITR
EANETT (E 2) - R FREE - R B TER R - AR R s
o BH BRI AR RS H RS  BIRF SRR RS Z s T b
HE I fF AR -

-

|

|

|

|

|

|

“ |

SR AR E T BIRET SHSETR |
(Einr)—Cmeen)—(Ciesn]) |
|

.
|

S
§§<<g
><
| RUAVEA 3% 66 - EiEE

2. I ERZERE

Fig. 2. Frame diagram of the sensing host.
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Fig. 4. The linear analog signal acquisition module (left), digital signal acquisition module
(middle), and wireless communication module (right).
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Fig. 5. Parameter setting screen of the sensing host.
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(a) Settings for the temperature sensor. (b) Settings for all the analog signal sensors.
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(c) Display of the real-time sensed data. (d) Display of the real-time sensed data.
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Fig. 6. Settings and display of the sensors.
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Fig. 7. Frame diagram of data collection and analysis for cloud service platform.
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Fig. 8. Wireless communication sensing system.
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Fig. 10. Instantaneous sensed data from the sensing host.
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Fig. 11. Historical graphs of the sensed data. (a)relative humidity; (b)soil water content;
(c)leaf temperature; (d)soil EC; (e)soil temperature; (f)environment temperature;
(g)CO; concentration; (h)PPFD.
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Fig. 12. Historical graphs of the sensed data in a greenhouse cultured strawberry. (a)relative
humidity; (b)leaf temperature; (c)environment temperature; (d)PPFD.
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Fig. 13. Analysis of the PPFD accumulation in a week.

Hifii

umol/nt . s

umol/NY . s
umol/NY . s
mol/n¥
N

%

%

%

umol/Nt . s

umol/nt . s
umol/nt . s

mol/n¥

AN



(76) BBl 2 RIS e SR 82 1

14 Fo bk \FEHE = B 2R R Hp At 2R - FOi R B EEE R E 10-42°C
ST 2 (8 H - RLBIREA - =R IR T 41.9°C » &K 10.3°C - P 24°C - HE
FRIERE (— RN PR SZMERN ) e 717.8°C ( H3F1E 29.9°C ) - (K 362.3
C (HIGHE 15.1°C) - MRETEEE 34,573.4°C (HIE 24°C) - ALL 10°CRIFYAR
e (RURAE - HIHSARAIR R, 840.6 FEH (Degree Day ) - H 55.5%HYIH AR H R
HRHVIELRE - 1M1 44.5%2K B - VIR 2R BHY) #F AR RN - (FY)
RARIEBREESTHE—E R - AL A 2 i A R E VI BT Bl
HYH 3 - SRR R R (PR RSO H RN BRE Y A R e (R IR Y A8 - HERTE
FEM R EEIRRE T 0 SRR B ER I S - T2 i FE — BRIRF R AR
A (BRELET » 2003) -

ERIARE . NEEEETH M

B R )
FrEE: | 10~ 42 C MBRE: | 20151005 33 SHERE: 2Months v
HIRHEIRRE
‘ ERESTHEE | SEEELE Gt BN
Al 103 T
BE 418 i
= Fi9 240 C
E Bim RS 343734 o
B e 14320 i
BHESLE 994 E
HRE®EE T 55.5

EREEAT 445

20151011 201511018 2015A025 2016111 2015118 20150115 20151122 2015111729

I FEELL e N EENT -—REEE O RERE O EERS

14. 2 {iil 5 B2 IR AT

Fig. 14. Analysis of the temperature accumulation in two months.
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Development of a Wireless Communication Sensing System
Combining with Cloud Service Platform for Greenhouses '

Yu-Heng Wu 2

Abstract

The study developed a wireless communication sensing system combining with cloud
service platform for greenhouses, which could synchronously sense 8 cultivation
parameters of greenhouse crops, including the environmental temperature, humidity, CO,
concentration, photosynthetically photon flux density, leaf temperature, soil temperature,
soil water content, and soil electrical conductivity. The sensed data can be directly uploaded
to the cloud service platform through a wireless network. Greenhouse managers may enter
the platform using computers or mobile devices to query the real-time sensed data, the
historical data, the analyzed charts and tables, and then carry out an effective cultivation
and management to crops. The system can be replaced using different precision, price and
brand of sensors according to the greenhouse operation requirements, which could be used
in environmental monitoring for flower greenhouses, seedling centers, tissue culture rooms,

and poultry buildings.

Key words: sensing system, wireless communication, cloud service platform, greenhouse
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