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Abstract This dissertation developed a five-story vertical livestock and fisheries farm (palm tower) model
for sustainable food production in cities. It proposes to integrate marine farms, livestock raising, and
pesticide-free automated crop farms to efficiently use resources and minimize environmental impact.
Based on circular economy principles, the model can recycle the output of each part into resources from
the other, increasing the efficiency of the system, utilizing idle space in the city, and promoting job
creation and community participation. It can also contribute to reducing the carbon footprint of food
production and improving food safety. In addition, the study explores how advanced agricultural
technologies can be integrated into urban structures to address global food security challenges. This
model presents potential solutions to the food crisis caused by climate change and population growth,
and suggests a direction for the development of urban agriculture. Future research should address the

technical and policy challenges for practical implementation.

Key Words : Aquaculture, Automated Crop Production, Circular Economy, Environmental Impact, Food

Security, Sustainable Agriculture, Urban Agriculture

Xéﬂ%l AR WAt gt Received: 7 May, 2024 / Revised: 27 May, 2024 /

"ZA3)Y, sAYSHE ARSI SIS IAIA R Accepted: 7 June, 2024

AR 20249 59 7Y, —'F;ﬁ = 20244 59 27¢ "Corresponding Author e-mail : expersin@gmail.com

A LA; 2024 6€ 7 Department of Convergence Engineering, Graduate School of

Venture, Hoseo University, Korea

_69_



Proposal for Research Model of Agricultural and Fishery Farm Tower

.M E

1. 99| oM

A ALgl= F43 QT S719 ZARKE Qs Al
QFEO} A& 7hsT U A& gt 247t Tt
I Qlth E39], 7129 5 WA Yt EX] AR, =
S 5 4% 817 34 29 5 o EAES LH&TE%]—_T’_
o], ol A 5= 3

AlerH, 01310}

=

A 2o 9 Xﬂ%% F
2 ZA] WollA A 7HssE AlRF AR 7}
]—7]] o}-L q& o] EE“E o] :qﬂ', ESA!

o X 0(1)1“ ;[
E:

by 2
K o
N,
ot
rir
pous
filo
J}U

i
T2 o8 So= 44 deEolM A, 7k, a8d

AR A0 RIS Agel, o] Az 2
F2 HAslele] B4 §39 Al BA 24, 2

£ A A BEAY HAE B A% s
3 54 5L Udsht B AL 59 5% 2RE A
Astol 2t ZoI4 aloFsg, FAUE, FA, 2), 220

L L

o= m= O "1

Il. O|2H i3

1. 4% 5eio] WHUIST} Sy

S 4 AT EA BN A4 s Al
AL 5P SHe SAIAR] 1ol of oAl
57 599 7147 WHe FEShL, A4 244 24
59 2§ Al BAsle] o] 7]50] oA 24 §4
of BYHT A APk B3, Bt JUPRL 4
A8 A2, LED 2L 0|83 A2 4% HAs,
Jel3 B2 BeHe ISkl o A WA 5 @
A 44 5ol A8 EE Fa 7S] e chect

I 4% Bo| 584 U EY

1. 433 Ho| 28y

| SSe Y JEER Y A% /T o
Ate] Hieke) 319) o] EAIE Yokt 4

. Zol o) Jloigick, A2 Eol, FEFE 28
o olilsiEiag 4o, 94 4d el
4 B NS ol o AL A%
FANAL, B ALY A4 7Ksh o] 82 FRs3t
s :Law S48 98 8 B0 B8 28
52 A5, AR e
nglw. 041% Sol, 37 4s A4 £ £
520 AEdAAE Haskhy, AHHS
et E}, seel e H}Oliﬂ_é
o= AU AL FH

ook N ok

> fo

[ uﬂ ml
i

2L

oﬂmﬂl

N2 o ot

[e)

&
ofr
o
_9.

o% o lo
o
~N =2
4 A

A E2 AR A or e e S BA
£ 7L, ol 719 FAT ol sHAA IF
< TR B3, waE @AY Sk 5 AN
S5 HaobstiA IS St 4 3ol 9
H1-§-2 Eotal, BAIA S SHAIE = Sl ol
o TRt Ve 9 ABEA S 9 E SETeEH,

2Aq FEt B wA BAOING A AP 4
%*@*POH e sae XH%‘P# o o) 2L

EA : AntER FE|oKwww.smartfarmkorea.net)
a3 1. S H=O| oA
Fig. 1. an example of a vertical farm
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import sensors

1Z (FAFsA): 5 4L st kst siF BE class FarmTowerControlSystem:
def __init_ (self):
< q | KNP S| —
G4 Al 5 LED 283 25 27 ALEE 4 self.temperature_sensor = sensors. TemperatureSensor()
Z5to] SoF FEQ AL &4, 2= (HF 24D A5 2 self.humidity_sensor = sensors.HumiditySensor()
— self.light_controller = actuators.LightController()

0:1 L HHHH X—]Fq }\]/\ A= 7;"‘;& Al :0'—711' %7] QT% self.water_pump = actuators.WaterPump()
5] 93t g &7 Alade 23 35 (JHA & e d el

_ _ ef monitor_and_control(self):
AD: 7t SAlol] iRt A7 BUEYe Ashs Avnte §ox 9 5w mUHY
/g_]_ /1-] 9]. CCTV Z] o].o:‘l ;(h:ﬂ aﬂ J——: 3} E]—‘E_—' ;(].%:5—’]_‘ 4 temperature = self.temperature_sensor.read()

- - o ~ humidity = self.humidity_sensor.read()
Z (& F4D: diftE & ARS el At A A

A2R 9 o] BEHQ Wb AARE A4 5% P g o w29 5 E S Al
- R e o ore . - self.light_controller.adjust(temperature, humidity)
(BZE H): A 35 AWE st AssiE & self.water_pump.adjust(temperature, humidity)
ANHE|3 ) e & AH|S = A
SR N2 9% 3T N2 T5 LD 97 B2 R
£ &8st S A5 print(f'Temperature: {temperature}C
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. . - class FarmTower:
3 2. #5 S54U Hel X def __init__(self):
Fig. 2. Structures of Vertical Agricultural and Fisheries TN

self.floors = {

Farms 1: AquacultureSystem(),

2: LivestockSystem('chicken"),
2. ATEQO0 AA 3: LivestockSystem("pig"),
_ 4: LivestockSystem('cattle"),
71 NARL OF7 &I 5: CropSystem()

AXEQ] AARE solHoR T, 4 2o }
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def operate(self):
for floor, system in self.floors.items():
system.monitor_and_control()

class AquacultureSystem:
def monitor_and_control(self):
# A Aol S5 Aof 24
print('FAF ¥4 T4 ZUEFH 2 Ao] F...")

class LivestockSystem:
def __init_ (self, animal_type):
self.animal_type = animal_type

def monitor_and_control(self):
# 5= 7ol W= &4 3 Alo] 23
print(f'{self.animal_type}9] &7 RYEZ %
Ao Z...")

class CropSystem:
def monitor_and_control(self):
# 22 Avjo] E51E Ao 27
printCAE AW B4 =UE % Aol .
DRSS ETE
farm_tower = FarmTower()
farm_tower.operate()
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from datetime import datetime
import hashlib
import json

class NFT:
def __init_ (self, name, category, details):
self.name = name
self.category = category

self.details = details

self.timestamp =
datetime.now().isoformat()

self.token_id = self.generate_token_id()

def generate_token_id(self):
data =
f'{self.name}{self.category}{self.timestamp}"
return

hashlib.sha256(data.encode()). hexdigest()

def _ repr_ (self):
return json.dumps({
"name": self.name,
"category”: self.category,
"token_id": self.token_id,
"details": self.details,
"timestamp": self.timestamp
}, indent=4)
# 7} 28 o]2 W =AE FREo| 5] NFT 44
hvestock = ['4", "EHZ]", "'
fish = ['E", "'l

crops = ["AF}, "df", "EIE"]
nft_collection = []

# Z4HE NFT A4
for animal in livestock:
nft_collection.append(NFT(name=animal,
category="Livestock", details=f"{animal} NFT"))

# oF NFT A4
for fish_type in fish:
nft_collection.append(NFT(name=fish_type,
category="Fish", details=f"{fish_type} NFT"))

# sAHE NFT A4
for crop in crops:
nft_collection.append(NFT(name=crop,
category="Crops', details=f"{crop} NFT"))

# WA= NFTE &9

for nft in nft collection:
print(nft)

87, "O;‘J OW ”Jr“H *—4 7] & X9
= Ethereum EZA10] NFTE A gﬁ}
93t 71kt AvlE AEHE dajolc}l
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// SPDX-License-Identifier: MIT
pragma solidity "0.8.4;

import

"@openzeppelin/contracts/token/ERC721/extensio
ns/ERC721URIStorage.sol";

import
"@openzeppelin/contracts/access/Ownable.sol";

contract ProductNFT is ERC721URIStorage,
Ownable {
uint256 private _currentTokenld = 0;

constructor() ERC721('"ProductNFT", "PNFT") {

function mintNFT(address recipient, string
memory tokenURI) public onlyOwner returns
(uint256) {

uint256 newTokenld = _currentTokenld +

1:
_mint(recipient, newTokenlId);
_setTokenURI(newTokenld, tokenURI);
_currentTokenld = newTokenld;
return newTokenld;

A 7= Ay,

7t EHE MY

ProductNFT+= ERC721URIStorage®} OwnableZ
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5. ADE ZAEME HiXS}| O ZIEHE HIZLE Rinkeby EHIAELI0| ZHEHES
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Z2AE HHO= Truffles AMESI] A ZE2AE

£ AZsi} truffle migrate --network rinkeby

npm install -g truffle 6. NFT dd & 2
truffle nit Mizs Anle AEAES AMgSlo] NFTS A4}
1, ol ¥ &AL Bof BT 4 loH,

Lt ADIE HEE XM 0|F0| KZE - > R
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il

ProductNFT ADIE ZHAEMEE contracts ARGA} O1ZS ¥ mintNFT 32 5350] NFTS
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C}. HHZE AIEHEO Z45k= 22 migrations Vue.js 59 ZHAYIE AMESIL, web3.js Ee
E00]| i AJTEES EZRMSICE _Z;hfs;)ils‘;}o]ﬁaalg 5o EEAUY A4S ZE5HA
& T R

const ProductNFT =
artifacts.require("ProductNFT"); 7. NFT 44 S HHIL DT2MA

7t Jpet %IJ:‘ MK
module.exports = function (deployer) { LHS e 28

deployer.deploy(ProductNFT); L7 Node.js, Truffle Suite, Ganache,
b Metamask, Infura

. Ary: a3t =15 AXoka i S-S &SI
2}, truffle-config.js M&5k= 242 Rinkeby HIEY

30f| HZSH| loH Truffle ™S £HSICt. L}, ADIE ZEE Jjgt

T Solidity, OpenZeppelin Eo]E#E]
Constl HDWalletProvlider = A NFTZ A Besh7] 95t AnlE AE=
require(' @truffle/hdwallet-provider'); e oot [
const infuraKey = "YOUR_INFURA_API_KEY"; EE Solidity el 2dich.
const mnemonic = "your mnemonic here";
Ct. 24 HAE
module.exports = {

networks: { L3 Ganache (22 £ZH9)
rinkeby: | 0 , 4% Ganache AFg3to] Ante dEdES 27
provider: = new .
HDWalletProvider(mnemonic, HIERITAA HAES .
“https://rinkeby.infura.io/v3/${infuraKey}),
network_id: 4, // RinkebyQ] YIEHZ ID gl HHE AJ2IE Xk
gas: 5500000, /] 7t~ je LoE A3EE RE
1 T+ Truffle Migrations
1, - AR AWE HEHES E84Q1 Y ESA vijaxst
compilers: = = =
ol { 7] 93 23 PES gt
version: ""0.8.4"
} } of. HE{3 43
¥ L5 Truffle, Infura, Metamask

A Truffle 274 TA(truffle-config.js)°l Rinkeby
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