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Abstract

The purpose of this research is to research and develop a smart container house for
medicinal plant production has proceeded to design the plant factory structure, size (WxDxH)
3x12x2.5 meters. Made of anti-rust painted steel and made of bases to support containers. The
walls are 50 mm. thick, the ceiling is pre-insulated panels 75 mm. thick, and the center is
insulated with polystyrene foam (PS). The inner and outer parts are coated steel sheets with 20
mm. thickness Viva board flooring and equipment, shelves, plant systems, including water and
fertilizer systems with automatic timed on-off control. Prepare a test kit for vegetable growing
system and factor control system in the laboratory. To study guidelines that are suitable for the
size of containers.

Automatically Insect trapper for flower purpose to reduce Thripidae in smart greenhouse
was two years conducted (2022- 2023). The progressive results were the prototype of inside
greenhouse’s environment control system via microcontroller PLC, temperature, relative
humidity and light sensor, ventilation fan, foggy and automatically irrigation system for
Chrysanthemum cultivating. The prototype of 31x31x85 cm. insect trapper with UV-A lamp 30W,
8 in fan 30 W which are the insect attraction and lead the insect trapped into the sticky paper.
The picture was taken for insect analysis. The project budget of first year was 350,547.73 THB
used, the total transaction budget was 358,624 THB. The research was reached to the project
objective.

Develop a greenhouse for the potato tubers production with automatic control system,
to be able to produce disease-free potato cultivars and can reduce production costs. By
building a greenhouse structure with a curved roof, dimensions were 6 x 15 x 3.25 meters
(width x length x height). The top of the roof is covered with plastic, thickness 200 microns and
the sides are covered with nets 32 mesh. The area is used for the potato tubers production was
6 x 12 meters (width x length). The rest of the area used for the control system and water
system. The initial control system consisted of 3 main parts: 1) relative humidity 2) light
intensity and 3) providing water and fertilizer. Which uses air humidity, temperature, and light
sensors to control the system to operate automatic and use a timer to control the frequency of
solution application according to the growing period.

Greenhouse crop production is on agricultural practice that plays an increasing role in
Thailand. Growing plants in greenhouses solves the problem of growing crops in each area.
Especially in the southern which has a lot of rain during the rainy season can cause plant
disease. If the relative humidity in the air can be controlled can reduce the incidence of
disease. This project aims to ventilation control system technology development and control
the relative humidity inside the greenhouse. The open system is suitable for growing vegetables
to reduce the risk of disease due to excessive humidity in the Greenhouse. The prototype

Greenhouse is 5 meters wide and 12 meter long. The structure is galvanized steel. The roof is

7



covered with UV resistant clear plastic. The roof structure is designed as a truss structure for
strength. The side of the Greenhouse is covered with insect nets, 32 eyes per square inch. The
entrance is designed as a double door. Inside the Greenhouse there are 2 types of fans: exhaust
fans and air circulation fan to control relative humidity. On the side of the Greenhouse, there
will be a clear plastic outside insect net that can be closed-opened for controlling the
environment in the Greenhouse. Proceed to build a prototype greenhouse. Install a ventilation
control system, relative humidity, Irrication, and fertilizer system ready for the next test.

Vertical plantings come in many forms, such as A-Frame, tubular, tiered, all using
artificial lighting. Vertical crops are commonly used only for hydroponic cultivation. The cost of
hydroponic cultivation is higher than growing plants using planting materials. which has lower
cost and fewer insect diseases as well Therefore, there is an idea to use the A-Frame planting
set to grow vegetables using soilless planting materials. The problem with multiple A-Frames
aligned will result in cast shadows on the grow set. The sunlight will have different angles of
lisht depending on the season. And in the winter, there is a short daylight hour, resulting in
fewer hours of light per day and there is still a dark cloud cover. causing the plants to not get
enough lisht Therefore, additional bulbs must be added. to turn on when the light is
insufficient with a light sensor that receives and sends values to calculate how to turn on and
off the light to give the plants enough light per day. Results of collecting data on coriander
cultivation on horizontal planting tables at the Mukdahan Agricultural Research and
Development Center. Rosthip Coriander Planting material with a mixture of coconut coir: raw
rice husks: coarse sand: rice husk ash + lime or dolomite, ratio 60: 20: 15: 5 + 500 grams,
harvested from 83-92 days of age'in'a 1.2 x 3.0 planting table. meters, using 10x10 centimeters,
with an average height of 51 centimeters, 14 plants per planting hole. Average weight 625 grams
per hole, total weight 491 kilograms per house. In this experiment, it will be compared with a
1.2 x 3.0 meter growing table, using the same 10x10 centimeter distance on the A-Frame floor,
greenhouse size A 6 x2 4 with automatic shading, lisht bulbs, water, and spray systems is
selected. The fog is ready for work. which is expected to be planted in weight higher than
horizontal at least 1.8 times

Robotic Strawberries Harvester in Greenhouse It consists of a robotic structure.
Harvesting arm and control system for strawberry picking robot by controlling the operation of a
robotic arm using image processing technology to determine the position of the strawberry fruit.
Selection of ripe fruit and finds the location of the cut and controls the operation of the
robotic arm with Embedded system The robot will move in a straight line in all 3 axes
(Cartesian Robot). The robot will automatically move inside the greenhouse to harvest

strawberries grown on a planting trough with a width of 40 cm. and a height of 100 cm.
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https://www.myarduino.net/product/2287/arduino-uno-r3-%E0%B8%9E%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%A1-%E0%B8%AA%E0%B8%B2%E0%B8%A2usb-50cm
https://www.myarduino.net/product/11/%E0%B8%AA%E0%B8%B2%E0%B8%A2%E0%B9%84%E0%B8%9F%E0%B8%88%E0%B8%B1%E0%B8%A1%E0%B9%80%E0%B8%9B%E0%B8%AD%E0%B8%A3%E0%B9%8C-%E0%B8%9C%E0%B8%B9%E0%B9%89-%E0%B8%9C%E0%B8%B9%E0%B9%89-%E0%B8%A2%E0%B8%B2%E0%B8%A7-20cm-%E0%B8%88%E0%B8%B3%E0%B8%99%E0%B8%A7%E0%B8%99-40-%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99
https://www.myarduino.net/product/13/%E0%B8%AA%E0%B8%B2%E0%B8%A2%E0%B9%84%E0%B8%9F%E0%B8%88%E0%B8%B1%E0%B8%A1%E0%B9%80%E0%B8%9B%E0%B8%AD%E0%B8%A3%E0%B9%8C-%E0%B8%9C%E0%B8%B9%E0%B9%89-%E0%B9%80%E0%B8%A1%E0%B8%B5%E0%B8%A2-%E0%B8%A2%E0%B8%B2%E0%B8%A7-20cm-%E0%B8%88%E0%B8%B3%E0%B8%99%E0%B8%A7%E0%B8%99-40-%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99
https://www.myarduino.net/product/138/led-%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94-5mm-%E0%B8%AA%E0%B8%B5%E0%B9%81%E0%B8%94%E0%B8%87-%E0%B8%88%E0%B8%B3%E0%B8%99%E0%B8%A7%E0%B8%99-5-%E0%B8%94%E0%B8%A7%E0%B8%87
https://www.myarduino.net/product/136/led-%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94-5mm-%E0%B8%AA%E0%B8%B5%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%A7-%E0%B8%88%E0%B8%B3%E0%B8%99%E0%B8%A7%E0%B8%99-5-%E0%B8%94%E0%B8%A7%E0%B8%87
https://www.myarduino.net/product/259/resistor-%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%95%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%97%E0%B8%B2%E0%B8%99-220-ohm-1-4w-metal-film-1-%E0%B8%88%E0%B8%B3%E0%B8%99%E0%B8%A7%E0%B8%99-10-%E0%B8%8A%E0%B8%B4%E0%B9%89%E0%B8%99
https://www.myarduino.net/product/45/%E0%B9%80%E0%B8%8B%E0%B9%87%E0%B8%99%E0%B9%80%E0%B8%8B%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%A1%E0%B9%81%E0%B8%AA%E0%B8%87-ldr-photoresistor-sensor-module
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‘L!ﬂﬂgﬂﬁ‘zfﬂ’lﬂ?u’a’m’ﬁ 52UU Plant factory

« LED Grow 15umAansidin waz Spectrum [# PPFD 300 pmolim2/s @ full plant ( PPFD 450 is umol/m2/s option)
« WaanAuuanm ANEIaN 0.5 mfs +

« szULAALGN NFT / DFT axdusings 1-3 cm (USUTH)

* D1AUNNAITANABS Food grade

« szuulnsih DC

« Tr59&n knock down coated pipe I&RAN ( aluminum profile is option )

wuudady 300 Ans

7 i T T T T T j' 4 stag grow - yansuaunnfudo Yt PH
5 = 5 = T, 1 stag seeding - danhdeluld
- - #ueu LED grow 4 zone (16 ch.)
7 B T T el
7 ] T T T T 7 '
= g = - = g = - E3 g = - = - =, 120 cm
=

45 cm

— 45cm
L 25cm
—— B,
[ I 45cm
e
S ——
———— 30cm

Seeding area

| S S

230 cm
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1-2 e dan
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S gnsde Ysunaudeuiuen EC/th
100 & 200 ans
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(Qulusenluflounoang)
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C (HAuTIWAUTURY?)
6 H3BO; (Ua3NLadn) 70 . 140 n.
7 ZnSO, (@AgaLen) 5. 10 A
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9 CuSOq (raUilastainn) 2. 4.
10 (NHa)sM070,4 (wosilaiilualuauinm) 0.5 1. 1n
NUBLWE): 1 w3euly A, B uag ¢ Tuda200 Gas nadnldfesiadlddeaintds ABC dns1 2:3:1
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2. MIUTUAT EC 1N 0.1 ms/cm ARaldlaanaa A + B + C 5uriu 1 8ns

3. 929UgN - 154518 A1 EC = 0.2-1.7 ms/cm 8n51U8 AB:C = 2:3:1 (13911

0. fipaTnen £C Tuds 2,000 Ans neuUTuA EC YT wazA pH Aangan = 5.5-6.5

5. Myugnifuslsa 1 crop Feanamile A was B Tuds 200 Ans S1uau 1 ads dde C wew 1 As3
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a13199 2 gasteuasUSinanldlunsndaiiiugiua co Tussuuwelsluiia 91078 1.5 Wow - 1uded

(AAkUasann Otazu, 2010 waz Kim, 2014)

o A

a9uR gnsy UsanaueuSudn EC/1n 200 B
A (HENTINAUGLAYY)
1 Ca(NOs); (15-0-0 ) (wpatdeuluiasm) 2.36 nn.
2 Fe-EDTA (1iainAlan) 234 1.
B (WauTINAUGLAYY)
3 KNOs (13-0-46) (Inunaigealuesn) 5 An.
i KH,POq (0-52-34) (ululnwunaidaunaainm) 7.75 nn.
5 MgSQq (0-0-0 + 16) (wuniliFendainn) 5 An.
6 Urea (46-0-0) (81t38) 780 1.
7 K,S0q (0-0-50) (ninaideudainsm) 1.720 nn.
C (Wausmiudune?)
8 HsBOs5 (Ua3nLLaTA) 140 n.
ZnSO, (@AgaLien) 10 n.
10 MnSO, (Lusndadaiis) 100 n.
11 CuSO, (RaUtlasdainn) 4.
12 (NHa)sM070,4 (axlsniianluduing) 10
VUL 1. w3eudy A B hay C luds 200 ns atdnldnesiaslddeinds asc suludwmay
LaIAY Taasluludslvg 2,000 83 wauanslidaiu aududutesd

q' 1 919; 1 1 1 a a v v a LR
f19719N 3 mmmmﬂ‘wm, A1 pH way EC SLuLL@]ﬂWU’Nﬂ’]iLﬂiilJJLG]UIGMaQEJ’]EJU@Jﬂ“UE’NﬂWﬁNﬁG]W’JW‘L!ﬁ

- 939 1.5-2 110U A1 EC = 1.5-1.7 ms/em 805108 ABC = 2:4:1 (153191a)

- %39 23 419U A1 EC = 1.7-2.1 ms/cm 89108 AB:C = 2:3:1 (139%)

2. iaeindn EC Tuds 2,000 805 nowUSUA EC NNTU WaBAT pH MMUNZaYN = 556.5
3. M3UgnITuesa 1 crop Aawweule A wae B Tudd 200 395 F1Wau 9 AT3 drude C Haw 8 A

s

]

Sun$s GO Tuszuuwelsluda (Frudasan Kim, 2014)

Frmsasauls Tunaindgdgn NANYIU-NaIAY pH EC
v Guid)  vgn (i)

a$71951n 1-7 (Juua) 120 3 5.56.5 0.20
8-15 120 q 5.5-6.5 0.88
16-19 120 8 5.5-6.5 1.22
ashalua 20-24 120 10 5.5-6.5 1.72
25-35 120 15 5.5-6.5 1.50
a5199 (F23u3n) 36-45 90 40 5.5-6.5 0.86
L3I 46-90 90 90 5.5-6.5 0.93

N8R!

1. A1 pH NANZEN = 5.5-6.5

1%

2. gumgimvauvinzaunglulsasou wavaumgiin = 18 - 25°%C

3. AN EC ¥99UNEA1 = 0.2 ms/cm
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AANUIN 2 MaNgIUTUsyIndvesrandnile 9 nte 3.2 lngliiTestayandngiununananiiuansly
N3N

1 FULUUNAANMI (Prototype) 52AUNBIURUANS 6 Aunuy

1) lassasdlsesnudaniuuugreumuiaiuargunsalnisugnitudesiu
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2) 1P3BIRNTULLATAYUBYATEUUNMIAIUANANNWINa UL UD AU

| ann136.6C° |
| e ntu 58.3%
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[

4) lAfuuuUlsTaud M UNAAOUTEUUAIUANAN WD INALAEANUTUTNINSIUB Y
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2. malulag/nszudunslval sEAueuianis 2 nszurunising

1) dunuumaluladszuunismivanan niinaeudmsunisugniugandlulsaseu

2) wialulagssuumsdgnitednuuing seegmsinsgadgniuislinmslulsaseulddnunudugsgn N

AnsilaUauadluuiazggnia
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