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Sustaining the Future with Precision Horticulture and Engineering

EHZAA 1 14:00~14:40 . L. .
Murat Kacira(Professor, University of Arizona)
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Improvement of Atmospheric Environment Inside Agricultural Faciltiy Using The Computational
O1-1  11:00~11:15 : -
Fluid Dynamics
o9, g
=Ue C2|2 37H2E 202 FRi=avIMYS AHECt 12
o122 11:15~11:30 Introduction of Korea Scientific Technique Industry with Solid Company for 37 Years in
’ ’ Industry of Protected Horticulture and Research Support Facilities
o= 0k
Estimation of Supplemental Lighting Requirements of Greenhouse Crops Based on Canopy 14
01-3 11:30~11:45 Light Interception Using 3D Plant Models and Ray-tracing Simulation
Inha Hwang, Dongpil Kim, Seungri Yoon, Jin Hyun Kim, Jung Eek Son*
Hi% 4 27 REo| Il Y 47 - MHRE| Python T2 M 15
Introduction to the Developmental Process of Leaf-Increasing Model of Kimchi Cabbage -
01-4 11:45~12:00 - .
from Experiment to Python Programing
ZA, AR, oL, AWE, &I
DNN 23t CFDE 8% 249| e | of|F 4 16
01-5 12:00~12:15 A Study on Prediction of Natural Ventilation Rate in Greenhouse Using DNN Model and CFD
HHAIE, oflEx, oldd, olulF, &E, Fad
SR AEE GAUE AE oA wS 2 TR 17
01-6 12:15~12:30 Development of Seasonal Leaf Vegetable Crop Energy Model for Rooftop Greenhouse

233} o), olNY, BEF, &, ojUE*
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CHAERAE Mi 313 ZS 20| 2 F|US A7t 18
Introduction of Yuk-il Corporation with the Way to Be a Multi-layered Covering Materials
Production Company for 31 years

of el

01-7 12:30~12:45

TIAEES OIS 24 LRRE oS ZRHY 2 HS 20
Development and Verification of Greenhouse Internal Temperature Prediction Model Using
Machine Learning

234, ANE, A8, 2L, A9, oA, AdEr
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02-1 11:00~11:15 Establishment of Irrigation Regimes with Water Use Efficiency and Growth of Scions and
Rootstocks of Solanaceae Vegetables in a Closed Transplnat Production System

208, 9%, 292, Aot olHd, 244, A, AR

Development of a Cucumber Transpiration Model Based on a Simplified Penman-Monteith 24
Model in a Venlo-type Greenhouse

Won Jun Jo, Hyung min Rho, Jung Su Jo, Ha Seon Sim, Yu Hyun Moon, Ui Jeong Woo,

Tae Yeon Lee, Sung Kyeom Kim*

02-2 11:15~11:30

®Es, ANEL AIIREE 2AH0M ASTIR], AAE AdlA 2

Kyung Nong Corp. Precision Ag-Tech Department, One-stop Service that Covers Step from

O | =1 Design to Installation

Bppo
DME(Dimethyl Ether) 452 AIAHS 0|83 ADTETOIMQ| AZMZ0| 25t A7 2z

02-4 11:45~12:00 A Study on Plant Growth in Smart-farm Using DME-H, Reforming System
HEs*, JEA, £95 T4, ol A7 oAd, 2UE FAT

025 12:00~1215 Deep Learning Approach for Detection of Lettuce Seedlings from Images 28
i . Sumaiya Islam, Md Nasim Reza, Kiraga Shafik, Shahriar Ahmed, Sun-Ok Chung*
RGB-D O[0JZ] 2 CNN 7[h 4% 48 A= ol 2

02-6 12:15~12:30 Estimating Growth of Lettuce Based on Convolutional Neural Network Using RGB-D Images
7, s, AES

28IAL AZAHY QoK T2 O] LIES 2A [ 7| Tt 30
Development of Closed Hydroponics Nutrient Solution Management and Sodium Accumulation

027 12301245 - Algorithm

A4, A8, ol8F, HuA, 294, Yar
CNN 7[Hto] Ak 2 i35} 03 DS 285t 24 Hof 31

02-8 12:45~13:00 Greenhouse Control Using CNN-based Real-Time Temperature Prediction Model
ol&E, AU, AT, AFAL AHd, As*
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03-1 11:00~11:15 No.1 Rootmanagement Company IRelS
[e) §‘ l:EJ_*
Optimization of Red, Green and Blue LEDs Ratio at Different Stages of Lettuce with Statistical ~ 37
03-2 11:15~11:30 Mixture Design Approach
Eunjeong Lim, Myung-Min Oh*
Electric Fields with Different Directions Induce Physiological and Morphological Changes in 38
03-3 11:30~11:45 Tomato Plants
Dahae Kim, Myung-Min Oh*
AU +ZAEE 213 O UIDNR] Bl S0 M2 st MEHES| 0jxls 3& 39
Effect On Growth And Physiological Response As Affected by Nutrient Element Concentrat of
03-4 11:45~12:00 .
Agleonema for Indoor Hydroponic
olFA, A, X, AT, &%, 719
thSQ| D2HsY, ADE 57|14, AOERE 40
035 12:00~12:15 llz::umre Agriculture Leading Company, Daedong with Smart Agricultural Machine and Smart
WA, LA, S99
AleERA L 2Hate] DIMHA| E23ig BUEY 42
Monitoring of Working Environment Exposed to Particulate Matter in Greenhouse for
03-6 12:15~12:30 - R
Cultivating Flower and Fruit
AaEA, A
Development of Purslane (Portulaca oleracea L.) Production in the Hydroponic System Using 43
03-7 12:30~12:45 Vertical Farm
Kyoung-Min Ryu, Jai-Eok Park, Nak-Hyun Lee, Gyhye Yoo*
The Effect of Quantum Dot Lighting Simulated Absorption Spectrum on Rhizome Production 44
03-8 12:45~13:00 of Wasabi japonica
SungHwan Bae*, Yong-Whan Yoo, Hyo-Seong Ahn, Sang Un Park, Yong-Duk Kim
ZAEUE

Cooling System in Summer Season
Ju Young Lee*, Tae In Ahn, Jung-Seok Yang, Je Hyeong Jung, Sang Min Kim, Hyoung Seok Kim, Jeong Do Kim

Season

A Study on the Change in Physicochemical Properties of Drainage in Hydroponics System Applied with

Microbiological Properties of Drainage in Hydroponics System Applied with Cooling System in Summer

Ju Young Lee*, Tae In Ahn, Jung-Seok Yang, Je Hyeong Jung, Sang Min Kim, Hyoung Seok Kim, Jeong Do Kim
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Jae Wook Jang*

Jae Wook Jang*

Young Jik Youn*

Young Jik Youn*

Clfet @2 33 DUy Wi M2 45 G2l Hln 24

Estimation Model Formulas
93], o]FH, HUFY*, H24

Hyeon Tae Kim, Hyun Woo Lee*

DED ATIE 24 80| 90| YelH T HTAHY HIZ

Greenhouse Environments with High Sideways
oAL*, o5, FI AAAF

Lettuce
Yu Kyeong Shin, Shiva Ram Bhandari, Jae Woo Song, Jun Gu Lee*

Characteristics of Chinese Cabbage

YARE, B9, ARA, olne, WA, oA, 29+

Dependence in a Glass Greenhouse

Adnan Rasheed, Yong Cheol Yoon, Hyun-Woo Lee*

and Hotbox

Qazeem Opeyemi Ogunlowo, Hyun-Woo Lee*

Reuse in Closed Hydroponics of Strawberry
Ha3]*, kn|g, Aol dvY

202211 (\)SIBYSHBELSS 7|53 Y ZAHSEYES|
Hydrodynamic UV Chamber Study to Improve Sterilization Efficiency in Circulating Hydroponics System 49
Ju Young Lee*, Tae In Ahn, Jung-Seok Yang, Je Hyeong Jung, Sang Min Kim, Hyoung Seok Kim, Jeong Do Kim
Long Term Performance Test Analysis of Circulating Hydroponics System 50
Comparative Study of Tomato Production through Long-Term Circulation Hydroponic Cultivation System 51
Operation Characteristics of Cold Energy Storage for Pilot Scale Cooling (1) 52
Cooling Performance of Cold Energy Storage in Field Greenhouse Cooling (II) 53
54
Comparative Analysis with Actual Leaf Temperature According to Evaluation of Various Leaf Temperature
Effect of Envelope Characteristics on the Accuracy of Discretized Greenhouse Model in TRNSYS 56
Qazeem Opeyemi Ogunlowo, Wook Ho Na, Anis Rabiu, Misbaudeen Aderemi Adesanya, Timothy Denen Akpenpuun,
58
Leaf Temperature and Chlorophyll Fluorescence Reaction by Location of Cucumber Leaves in Smart
Influence of Low Temperature in Efficiency in Photosystem II, Anthocyanin, and Chlorophyll Content in 60
TS ENYE oi2of Qfgk ARZ0| OjMEAaL iSol 42 2 F2 S0 0Ixl= I 61
Effect of Shading by Solar Panels for Agrophotovoltaics on Microenvironment, Growth and Quality
Simulation and Experimental Validation of Internal Temperature and Heating Demand Radiation 62
Misbaudeen Aderemi Adesanya, Wook-Ho Na, Qazeem O. Ogunlowo, Anis Rabiu, Timothy D. Akpenpuun,
Determination of Overall Heat Transfer Coefficient for Greenhouse Energy-Saving Screen Using Trnsys 63
Anis Rabiu, Wook Ho Na, Timothy Denen Akpenpuun, Adnan Rasheed, Misbaudeen Aderemi Adesanya,
E7| &EHA A Al B AR HiAlo [HE HiHO| pH, EC 3! F7|dE T2l Hat 64
Changes in pH, EC and Inorganic Element Contents of Drained Nutrient Solution with Drainage Water
65

Lt=STHEe| LEDZROf ofgt 43 Hl
Comparing Growth by LED Light Sources of Cuban Jute (Sida rhombifolia L.)

HAS, A, AL, oS, B
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Difference of Environment Level and Fruit Enlargement by Growing Location in Hydroponics of Seedless

Watermelon Using Pillar of Hanger Type
foul, 2L, =83, ool IAE, 5%, 258, 4z
HepE AT 7 HE Y A5k 2T 4R MG S5 YU A
Current Status of Vegetable Hydroponics in Jeollanam-do and Nutrient Solution Recipe Support with
Water Quality Analysis
27k, 0|4, AeE, 247, 4FH, AFR, A2

pris

OEE7t AlM24 L2HF RUEY 018 &t
Effect of Using Paprika Facility Greenhouse All in One Stink Bug Trap
OlFAL*, olAEh LA

Estimation and Validation of the Leaf Areas of Five June-bearing Strawberry (Fragaria X ananassa)
Cultivars Using Non-destructive Methods
Jung Su Jo, Ha Seon Sim, Soo Bin Jung, Yu Hyun Moon, Won Jun Jo, Ui Jeong Woo, Sung Kyeom Kim*

G ML Al 25 BHE0)| ofst M £ I 23} CiARMES| I8
Effects of Growth Characteristics and Secondary Metabolites on the Temperature Environment for
Production of Limonium tetragonum

ZRA, e, £715*

QIF SHF0| ud T MiR Ojx= I8 24
An Analysis of the Effects of External Environment on the Production of High Bed Strawberry
oefAY*, AR, T

His2t GEE 2Iot WA 23121 22
Induction of Polyploidy by Colchicine Treatment of Ginger Rhizome
A2E*, olF Y, olsA, £%1

it REE 2let Mz AR Z5|121 242
Induction of Polyploidy by Colchicine Treatment of Tissue Culture Ginger
H2E*, o], olFA, £41

Growth of Mini Cabbage Cultivated in Aeroponics and Deep Flow Technique Systems
Ji-Soen An, Myung-Min Oh*

SYULSOZ HIZE AZLIO| Cf7| & LIS I5t AERMOD 23
AERMOD Modeling for the Atmospheric Dispersion Evaluation of Ammonia Emitted from Agricultural
Activities
OAIG, HRA, Y, FARH
AU ESHYS S5 22 GHA 250 ME S HIL EY
The Characteristics of Pesticide Drift According to Leaf Area Index Using Indoor Wind Tunnel
A, oAl g, FEH, At

Zop UM S E Ho2A

Viruses Identified from Allium wakegi Araki Accessions
A& ALAL ol8A, A

FHY 2|40 M2 20| 37| 3t 23 2

Measurement of Aerodynamic Properties of Crops for Leaf Area Index
A, oA, HE, T4l
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Estimation of The Ice Plants Overlapping Leaf Area Using Digital Image Processing Technique
Bolappa Gamage Kaushalya Madhavi, Na Eun Kim, Hyeon Tae Kim*

BHET[Z2| AL ME OIXY TS24 L 7|2 &5t 22 a7
Modelling of Temperature Drops Depending on Operation of Forced Ventilation Systems in a Single-span
Arch Greenhouse

Y, AP ARA, oA gH

S8 A A2 L 12 AEYA ME F O|AEEHE 0| Hat
Changes in Soybean Isoflavone Contents according to Low and High Temperature Stress Before Harvest
ATHE, Ao, 2AT, &7]5*

De Novo Transcriptome Analysis to Identify CO, Responsive Genes in Foeniculum Vugare
Na-Yeon Jo, Sun-Goo Hwang*

Crop Simulation Model with Deep Neural Networks
Taewon Moon, Dongpil Kim, Sungmin Kwon, Jung Eek Son*

Fusariumoi] @E HiH 0|32 2| & 0t MK 03l I
Effect on Tomato Growth after Microbubbles of Drainage Contaminated with Fusarium
AR, HEY, F94, A, B3, 84S 5

0/0f HHZ|E O}&%t EOLE &2 +AAHHHoIA il S8 £F0] Y LY 0|2 Hat & EOLE MK 0|xs 38
Effect of Drainage Mixing Level on lons Change in Nutrient Solution and Growth of Tomato in Closed
Hydroponics Using Coir Substrate

FAol*, UvlY, P43, knY

FAARYR] 35 FHE AIA™ HE 249| BES Y MA| ¥ oA 5t LFY
Design of BES Model and Analysis of Energy Load for Greenhouse with Hydrogen Fuel Cell Technology
Based Trigeneration System

oz, A o7l A8 TAE

Analysis of Vertical Photosynthetic Capacity of Greenhouse Sweet Peppers According to Growth Stage
Inha Hwang, Sungmin Kwon, Seungri Yoon, Jin Hyun Kim, Jung Eek Son*

S5 GOl 715 7o)l K2 HES| HE L0 F 45 Bt
Performance Evaluation of Pest & Diseases Detection Algorithm According to Learning Data Construction
Technique

A e, AU, e 35% g8

Applicability of Image Processing Technique and Regression Analysis to Determine Various Growing
Stages of Peppers Plant in a Greenhouse
Nibas Chandra Deb, Jayanta Kumar Basak, Na Eun Kim, Bhola Paudel, Hyeon Tae Kim*

WEENE HSEO| 4L YRABY 2YS S5 3| M W}
Evaluation of Yield and Plant Performance through Measuring Chlorophyll Fluorescence in Grafted Cherry
Tomatoes in Late Season

QHE*, ol Y, olET, 2HE, FUY, IE dYE

IS4 TP} L3 Y BN E30| JMSY B}
Evaluation of Fruit Characteristic for the Domestic Yellow and Orange Color Paprika
ONE, WiaE, &4 HEH, IHRE, wiEE
T13 A A IR 01714o| St o LTl Y
Development of Environmental Change Prediction Algorithm for Microclimate in Poultry Houses
Fe, HRA, olAld, FAIR*
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P-44  FZp 2Pt AN L) HE 2o I 48t A0YUbel AE MY DN T 93
Effects of Fruit Thinning on Days Required for Fruit Harvesting and Plant Growth of Strawberry in
Greenhouse Cultivation

714, oA, AlFa

P-45 Growth Change of Leafy Vegetables by Micro-bubble Treatment in Closed-type Plant Production System 94
Hee Sung Hwang, Hyeon Woo Jeong, Eun Won Park, Seung Jae Hwang*

P-46 71221 HE SZAE Al L AHEt0] s, a3 DS 03l I 95
Effects of Nutrient Solution Recirculation on the Plant Growth, Fruit and Root Zone Environment in
a Closed Hydroponic System for Autumn-cultivated Melon (Cucumis melo.)
AWE, A, 48

p-47 Assessment of CO; Fertilization on Leafy Vegetable Grown in Greenhouse Using Dry-ice 9%
Hyeon Woo Jeong, Hee Sung Hwang, Seung Jae Hwang*

P-48 Application of Bioelectrical Impedance Spectroscopy and Machine Learning Algorithms for Prediction 97
Body Composition in Sows
Jayanta Kumar Basak, Na Eun Kim, Byeong Eun Moon, Hyeon Tae Kim*

P-49 Changes in Physicochemical Characteristics of Noni (Morinda citrifolia L.) Fruit during Development 98
on Tree
Seolah Kim*, Chan Kyu Lim, Mikyoung Jeon, Yeon Jin Jang, Sun Woo Chung, Hyun Joo An

P-50 Estimation of Accumulated Onion Leaf Number by Beta Distribution 99
Seong Eun Lee*, Kyung Hwan Moon, Min Ji Shin, Byeong Hyeok Kim

P-51 AESEU LEDSE OI8%t F& A0/} H2|R5o| 43of 0|al= Fet 100
Effects of Light-Quality Control by Using LEDs on Allium hookeri Growth under Plant Factory System
A*, oladh WA, oAl oldE, AA7, olsE, A5

P-52 OfFotZEAQL 2hel £=ZaHl AJARILY T AdRo| g £ 101
Growth Characteristics of Several Seedlings under Aquaponics and Conventional Hydroponics Systems
e, olaeh, WMARE, FoA, AR, ol$d, HHE, A, A5

P-53 Comparison of Growth and Fruit Quality of Cherry Tomato According to Artificial Light Sources 102
Sora Lee, Jeonghyun Baek, Ohseok Yang, Youngsin Hong, Seungchul Lee, Jeongwook Heo*

P-54 Of2HH[7} 7{m| Qo] URHTIA| M2 S22t T2 tHat 103
Change of Chlorogenic Acid Content during Leaf Development in Greenhouse Cultivation of Arabica
Coffee (Coffea arabica L.)
AdE*, 498, 29, AME B2 dav

P-55 4% 2| QMY o| AJLEY| Aei &t 104
Effect of the Multi-Fertilizer ‘Omera’ on Strawberry in Greenhouse
A, d=d, =39, AQR, g, e 495 A4, #Hd

P-56 AAl% OtEAIOR B1ZF H|OLE| 2AS Q6 K-Mean Clustering?| 23 Kzt 2% 105
Optimal K Values Determination of ‘K-Mean Clustering’ for Non-Destructive Analysis of Red Lettuce
Anthocyanin Content

71, oFFE, HFA

P-57 HESREHO| 2 FEII0| M U ALY gk Ht 106
Changes in Growth and Nitrate Content of Arugula by Various Substrate Moisture Contents
ol7IF % AERH

* Xiii *
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P-58 Effect of Media on Storability and Quality of Sweet Pepper (Capsicum annum L.) Grown in Hydroponics 107
Joo Hwan Lee, Abiodun Samuel Afolabi, In-Lee Choi, Yong Beom Kwon, Ho-Min Kang*

P-59 Of2{H|7} 7{m| o] LTHA| ME T2l Bk et 108
Change of Caffeine Content during Leaf Development in Greenhouse Cultivation of Arabica Coffee
(Coffea arabica L.)
G, $2%9, AL 228 Han, ggEr

P-60 THEoteAs 28 WE A St SERUERo) T2 2 £d Hiw 109
A Comparison of Fruit Characteristics According to Environmental Monitoring by Cultivation of Melon
in Single-span Greenhouse
A, WA, A9, FAE, A9

P-61 ASAEZ| W ST 2 SIEF Al I SR YN A7k 0| dg I =2 WM D)3l S 110
Effects of Nutrient Solution Type and Sterilization Method on the Growth of Leafy Vegetables and
Herbs and the Occurrence of Green Algae in Indoor Growing System
Afol, A2A, AR, SAE, olBF, A5E, AT, fAE A

P-62 AESAEZ| W EHF 2 SIEF Al AHAIRE U S5 7HH0| ]| DXl= B 11
Effects of Plant Density and Nutrient Solution Supply Interval on the Growth of Leafy Vegetables and
Herbs in Indoor Growing System
Afol, LA, AR, FAE, olBF, AsE 4AE, fdE FHS

P-63 Romaine LettuceQ| &g U 22 ZSIE 2I3t WITAE “light recipe” 7Hg 112
Development of “Light Recipe” for Growth and Quality Enhancement of Romaine Lettuce According to
Growth Stage.

ol Hud, kit d8W, Hdol, FEu*

P-64 012 A3 mme|zle| CIUSt Lol W2 LED Inter-lighting 2&o| &1t 13
Effects of Supplemental LED Inter-lighting by Various Light Quality of Summer-cultivated Paprika
A8, Fol, o|Fe, HF3, =i FEu

P-65 MAEZ|O| @f HAD} O|ASIEHA S0 2A| 114
Relationship between Leaf Area and CO, Absorption of Sprouted Barley
29, A8, AV, ddHH

P-66 A= 22 MsHolEe BEst 15
Standardization of Jeju Citrus Growth Data
FAsH, HYE

P-67 RAAOfY ASSHM MRS &4 018 Slel Me 22 116
Growth Modeling of Perilla Using Expolinear Function in a Closed-type Plant Factory System

Zqdr, A4, o

P-68 Plant Growth of Cymbidium ‘Lovely Smile’ in Various Pot Size and Night Interruption Treatments 117
Myung Syun Shim, Ah Ram Cho, You Kyung Chung, Yoon Jin Kim*

P-60 I L AMRUITE R SIHERIE L DYl40] BREA: HOZ MRS S4O= 118
Spatial Distribution of Trace Elements in River Sediments near Greenhouses Area in Agriculture Area:
A Case Study of Buyeo County

[
4, Y, &%

P-70 2H0A BI| ML &S U5 HARE YnRlE 119
Machine Learning Algorithm for Prediction of Strawberry Yield in Greenhouse
g Aue, G, ddH

e Xiv ¢
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P-71 S712 stAAH] B2 A2 el +SAT|E BAEE et 120
Changes in Fruit Quality of ‘Geramon’ (Gitrus /imon) by Harvesting Time in Non-heating House Cultivation
Az, T3 A, HeA, 29 AvAd
p-72 A Practical Method for CO, Enrichment by Solid CO. Generator in a Greenhouse 121
Seo Hee Jung, Myung Syun Shim, Ah Ram Cho, You Kyung Chung, Seo Youn Lee, Yoon Jin Kim*
P-73 i WEY Fila FHS OBt 2 Tz ¥ STAISHOIE 24 122
Analysis of Total Phenol and Glucosinolate for Personalized Leafy Vegetables Recommendations
A7), o171, AL olBF, HEA
P-74 ¥ Y 2t ENIE 440 Dl FE

123
Effect of Light and Temperature on the Tomato Maturation
AR, o™, A, HagH
P-75 OfATmEIAAO| FEPHLT|£0| QAHE: oFAo| E40t Witdo]| Dxl= F&
Effect of Asparagus Comprehensive Production Technology on the Yield and Quality of Spear in
the Next Year

124
P-76

g, JAE 2R, 18 A AAs, JIE
mpma|Ft ZAHE Al ZfEiRA 2 EiRIS RO

=

= 48 9ty L U sl 125
Changes in Nutrient Concentrations in Drainage Solution and Plant Growth by Cultivation Method and
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