A M Journal of Agricultural PISSN © 2799-8673
5 Machinery Engineering eISSN : 2799-8819

L)

Check for
updates

@ OPEN ACCESS

DOI: https;//doi.org/10.12972/jame.20230007
Received: December 12, 2023
Revised: December 29, 2023
Accepted: December 30, 2023

Copyright: © 2023 Journal of Agricultural
Machinery Engineering

This is an Open Access artide

B _No distributed under the terms of
the Creative Commons Attribution Non-Commerdial
License (http: //creativecommons.org/licenses/by-
nc/A0/) which permits unrestricted non-commerdial
use, distribution, and reproduction in any medium,
provided the original work is properly cited.

REVIEW ARTICLE

Loils I* *IL ko3
o HOo —!' 7 = = |_|o F
m43, ofchE, S

LB BO|QAI AT B ST, 2 LTSt ADHE 527 |PAI A S S}

)

Technological trends in agricultural
engineering

Soo-Hyun Cho', Dae-Hyun Lee™’, Sun-Ok Chung"?

'Department of Biosystems Machinery Engineering, Chungnam National University, Daejeon 34134,
Republic of Korea

Department of Smart Agricultural Systems, Chungnam National University, Daejeon 34134, Republic of
Korea

*Corresponding author: leedh7@cnu.co.kr

Abstract

Agriculture is suffering from labour shortages and a projected shortfall in the amount of
food available for the world's population in 2050. These issues have pushed agricultural
engineering to advance, and smart agriculture is one of the potential future agriculture
that can provide high productivity with minimum labour. Countries around the world are
actively developing smart agricultural technologies, and some countries have demonstrated
applications with practical performance in various fields such as horticulture, livestock
and field machinery. In South Korea, the government is also pursuing the development of
agricultural engineering technology related to smart farming in order to be competitive in
the global market. A lot of research is being conducted on agricultural engineering related to
smart farming, and efficient R&D is possible by using various cases from overseas. Therefore,
this study was conducted to provide the strategy of agricultural engineering technology
development in the Republic of Korea and the trend analysis of the latest agricultural
engineering technologies in major agricultural countries around the world.
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O|Ch(Lee, 2018). | 7|4 thRto 2 ANLE 5474 & Hd 7)A| 7e& &3l 59U TS A
o= QFlh o) g Bl At Frdolehs kR o] 012 i QITHKREL 2021).

FU AT 7IE LS 2sl EHE, FHiRl 5 712 w071A1 715 B ot w8 =R S HeRRt Ve HE
o] FAI=|AL 3100, HIA| ANFE 5 Aol A% 9.8% 437 Bl 251 2209] F2i(2F 24,658 720] SV F AT
w2t s efellAl= Tl 7)< 7ol tigh FARS Shofetal lthLee, 2023). HI=2] 739 2019 640] E2f(oF 8429) &
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2Juk(Priva) & AlAIA Q] E3A o AlAR 742 &
52| 7%, Bosch, Deepfield Robotics 52 &4 22 AULE 2] 5241 A|ARS 7Hd-gFstal glom di 7la2
S8k o H=| 3L 1T} ofrlotoll A= D2 oM AHeF HU7 1A 7IeH & AEo| Al 91, Kubota®] SAFEHE
& KSAS (Kubota Smart Agri System) & =2F S419] 54714l &7 482t 7| &2 st )ik

SN M = AA A W 5U7 e 7378 8= s fist A7) o 341 5L ANLE 570 2/

SH5 skl Jlom, AntE 5 el A S A £41]1 /7o) ol = Al Qlth(Choi, 2022). SFAIE =W 571454
o]

2 41 5 52 e el Hopsto] ANLE S-S Slet oY HEH5 Bl 3T 4 S ofzlo] HEY

olo, ah9] 7145] 5 Tl 874349] xjo] 2 59 BYell 5] o2k Aol chivang, 2021).
mehd, £ Aol E AT AnkeR 5 5ol AUsold the-2 SIs) Fh 433 714 el Hg S A
S QT QAL Al R BT F T 714 v

A e EYS Aol aifjsto] 24 5k w0 R 2 8 EUH, ¥Y], $874%7] 5o w47 &
z 2 I

= : t o
2 oH, A7|E, AT 7)s 5 HTAIAE Rt oflgt 74 st i e wo] 1w 3 ik w]=<] o
2021'A Fig. 1(2)2} 20l 6R165 ZE] EHE S 7ida}] o, ITEC

(Intelligent Total Equipment Control)2 £-3l] E2IE]| 9] A5 2} 3] &&= 24 o] B394 0 2 7H531 2 o] QIth6R165,
John Deere, USA). &5H 38 5 211 7] 0|4 £3 % do]El & 7|Rte.2 AAF & Qhilid & A5 2.2 4/d5 5= Auto-Path
A 2'lo] ZatElo] It} Fig. (b= UEHE2] HUZE AR Precision Maker Ol 7HEHgE ZpA 22144l 0] 2|-8-5+88
EZHE, 244 52t 0 Bl okt 5% E50l 71s5HH, 2ol thidar) B HA12]'d (machine leaming)& E-8-5101 57
L5 A A= U AEE2 FHY 0= AlFetaL AP 4= UTHGreenbot, Precision Maker, Netherlands). &4 714]
o 7] AREAF AHI A A AR} o] ZHERE] A1 ) oW 20 &7] A 7] Q! T E ER(Kubota)©ll A= KSAS (Kubota
Smart Agri System)@} -2 AHFE AJH| A7} R 60ntE T2 2H253 E-EE EA|5F3I Th(FarmPilot, Kubota, Japan).
A& ] A2, GPS 9 IMU AlA & o] &-5to] 91%] Hlo]E], 2}A]| t|o] &l & A ATt 2 A 2|oto] 2hA| 2|4 9] B 3k
o= AFEShs WHAlS o] 8513l om, 0]Y7] & thE Al Ewoll = gl ZAlstT QoA = Fig. 1(d)2} 2ol 417
EdEE S5 2, 15kwo] 28 0 2 Z|of 5A|17t0] 75 SHH(FT25G, Farmtrac, India). =5 U2] 749, T#-2-2] A
FollA 27 235 71808 DA 2 2859 7|eo] ALE 1 JloH, 7|62 AFntEE A o2 AlEe 7
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=11 31THHwang, 2022; Kim et al., 2023). 5l Q47]<of tigt &7} 218 %31 9] om, I AlAJof] A3t ni) 2
7|5 WA E ARt Al ESHE 215k o] Yo d o 2 oL

(c) Kubota, FarmPilot (d) Farmtrac, FT25G(electric)
Fig. 1. Advanced technique equipped farming machineries for tillage work.

RS2 22 0] FARS Wolu B/dol| Hiele Ao, Ao Ah2 AE o] WS the el 7 de s
2 3157], A7) 59 U7IAE ol &35te] Rt o202 Ferrari Construzioni Meccaniche®ll A1+ Fig. 2(a)2} 0]
Futura Twin ©] 471 76} 1 CH(Futura Twin, Ferrari Growtech, ltaly). 2H2-9] ThFAol] whe} 247 ThE o] 9] Z|dho]] tigh
=2 &S 7HAIH, Hdf 18em =0]9] A[E7HA] AHQfo] 7kEstth. B o] ARt 7HsSt Zlo] obd, A 7]& F shuel
Electronic EyesS 50 =21 A1 82 Aldoto] AR&AoA| d2iF= 7|55 FAlol eH, &7t gt Ezjojof gt
Al o7& 24T 4> o] 71 Aol B £ Ello]& mhZ ARE-E T a7 gk 5 AlRRg F o 8000719] AlEE oA
g 4 Qe AIRE EEAd TS 7HA| 1 ek Y29] 571 S]ARR] NiploollA] Fig. 2(b)2} 2ol 725 Fwol] A3 7o] 2zt
= EfE] 22 2k0]7]91 o] 2E{Q] BURIO A|E]ZE 7RSI THBURI0, Niplo, Japan). 2F4Z-2-200 ~ 260 cm, 244
1 ~3km/h, 44 12~ 15 em®] /g5 7HAIAL Qlom, 3 3| at A28 Fuof] Hxd A0 = Qlsf A F2 HA]
ol 1L 1 F-2 S| Yol Eo| 25| Asol 2 4ske & 2/delEtt Tt HHol npE7] & AxE 4
o} -2t u}E 2l & FAloll 1T 4= lrh= 77 o] STk Fig. 2(c)= Kobashi®] 7holo} Rl 2 Ede] Ralg) £ g
A £ 2472, 28 =51 £0l=20~37cm| 2L 04 ~ 1.0 kmho] ZAALEE 7FAH 26 ~97PSO] EH S 7RI E
Eo]] AF2-0] 7}5351tHGaia, Kobashi, Japan). EFF2 754 0] AZ35 2 Fig, 2(d)2t o] =7 3]2HMA o] Hafy &=
2 2472, AL 7H538h =58 0] 0] 25 cmo| 1, 2] 4= 0.24 km/hO|THAZ35, Takaoka, Japan). 7] 2|2 Zo]
7HEAL 7h ] AREARZE TS Ajlo] Zhs ke AR o] At 3R A 719] 79, ARl 1+ 9] Rl =5
F on] S Foist 7171 R 71& 7ido] o] Fof 1L itk EEg 2491 0] F-Foll w2t 7] A7E 5H 4
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(a) Ferrari Costruzioni Meccaniche, Futura Twin (b) Niplo, BUR 10

(c) Kobashi, GAIA V (d) Takaoka Industries, Z35 .
Fig. 2. Advanced farm equipment for transplanting and seedling.
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4= B E e wARlol= 574, Alx, AlH|, A ol s2HE Al oA A& o' fRE, oot A
o] 482 9J FYBAE FHOE /14 7Rito] W= STk 1] Cabon Roboticts AH5AIZ7} 7Hsh 345
5 711l o™ Fig, 3(a)2k ZTHLaserWeeder, Carbon Robotics, USA). 8 7|50 2 12t]2] T4 E 712t S8 2F
29 28 4t HEE L He) skt 7St A2 RS el SYHel AEuEE sl glon, 7
QAR o3 o) A

3 mme] 2742} 50 ms©] Ao} ES FH 3 ek, AZHE C0, Aol T stel Fxo HEE 914
£, 2o oS SApste] AZHE WA 0 2 Ashsio], el 9 Fle] A|2} Sefo] s e, Gesst efolch A
A& E-goto] AT o] 7Hsstth thEA 52 215H Hl= Augean Robotics= Fig. 3(b)2t 20 AH&F340] 7h55t
Burro 5% 7i2] 015 7§53 thBurro, Augean Robotics, USA). 7|2k Vision Q141 7]& 2 14 GPSE AF-g-5}0] AlQ] Ul
QU B8 Ax2 S4ohn T 4 908 oY 3 24 REE ALgsto) 2E0l AHE IS AT
HZoj ghxo] 20| 7M55l) S 12719] ZhHjtel & B & CPU, GPUS ZH¢o] Thfsth 2HEof| tish e so| 7k
Skal, Rk 2kQlo] 7Hs St & 71 A AHA|7 REA 0 7 23| o] o] AHf-EA| 75ttt 592 Deepfield connectl]
A= Fig. 3(c)2t 2] 2|25k w84 efddte] % 7 A7) o 25§35l 4T ol 50| 7155H == Field monitoring
AIAE: 7§51 Th(Field monitoring, Deepfield connect, Germany). 522 719 RS 4|8 79 AR ALl Al /g 243t
& 70, Fidetz &l 7hsoto T A U5 AR 3 3 7Hsokt 22] NARO (National Agriculture and
Food Research Organization)= £t &7 AL 73 AF BT 2] A1 222 915l Fig. 3(d)2k 2ol 94 A|%27]& 7IIEsiit
(Remote weed control, NARO, Japan). F 4 ~ 50 min/L2] 2} &85 7HA| AL Qlof Q12 o] o]t A zo |3 e 2He] 5EZ
2jjo] 7H5 3.
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(a) Carbon Robotic, LaserWeeder (b) Augean Robotics, Burro
I T 3 s

(c) Deepfield connect, Field monitoring (d) NARO, Remote weed control

Fig. 3. Advanced automated agricultural machinery for crop management
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SO = 55 & A e sA= 2 Al Hoh= e ok,
H Y2 d ALY, BE2E 5) 52 AFSoHH, 5 3 A7) 2Polli= 271U AIH7] 52 &
1]=-9] Citrus Harvesting Al A8 Fig. 4(a)2+ 20| Energidol| Al 728t 2=, 67]9] 9]’”1]3]“— o|-gsto] g
T, BRTZ o] 8ot £oh= WA % 7HEFsFATH(Citrus Harvesting, Universal Robot, USA). 7]&2] 82 2ada} of
Qi=ojmEjo] HZofjo|E|et MAE H2lolA] ob= WA 0 2 A|Fo] A= 9 BF WA 5 A E47} Helskal A
™ 2h=0] T]7 &2 2F 50%, 2= Q1AlE-2 2F 80%0| 1L, 48 = T Sl 2 ~ 327 A QT EAS 7HA
. 0]=9] PostHarveste= &4HE2] 4 A& Aot ukelstr] sl Fig. 4(b)2k 20| PostHarvest SensorsS- 7HEH}FS
(PostHarvest Sensor, PostHarvest, USA). 525t 5-AFZ0] o] 58 79, 1 3ol A Al 9] 5ot &/go] Ehgsto]
]2}l A 2] =28 4= Qi) o] & WAsl] flal A 3582 o] & A sAtEo] o] W AME T EES F
o4 lom, A e AIME Foff ZE HlolElE AAIREe = ALgAtellA| st 7] HlojE] 5t 47| o=
Hsto] Hhae0) /8 Y7ol Tt A =at of| 52 A3t §-3 2] ZURNS EFfo] 7hs3h & 2hEof| tis £ e 1 3
£Alo] ERRS 95l 1A ©57191 130-STS 7HE51H 2™ Fig. 4(c)2t 7@(130 ST, ZURN, Germany). Z1H#]o]o] HlE
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(a) Energid, Citrus Harvesting (b) PostHarvest, PostHarvest Sensor

(¢) ZURN, 130-ST (d) Enwave, REV
Fig. 4. Advanced agricultural machinery and sensors for harvest and post-harvest processing

Lok,

AHSE AH| A 5220 i 8 55 5o IS JiMSHT A HStols AEhs ot BU2 AT a e S
FIAN7 25 B2 T vl=9] BMolA = B4l 3719] 570l A 517 2F 500000712 Hlo]ElE A/dsto] ol &
H| 0| AE F1E3}01 Fig. 5(a)2t Zro] 23t ol & AaHE A 243} A5 2 A3l Al AKIQ] Watson Decision Platforme: 71
15121 Th(Watson Decision Platform, IBM, USA). ZHA, dAf| 4! ol go]g|e} G4 o= el st YA b|o|El & &
Ry Adtsto] 8 o So) e & ZAIS, ok Tl e, oS B ARe] 9 £ 5§ R The gol Y
SH, AlEe] BESH 2712 FA3T Yool A= Fig. 5(b)2t 2o] 5442 BE JH S TP E HAEsto] HHA
o] £YFHEE T2 5= HarvestLab 3000 7HE5HA ThHarvestLab 3000, John Deere, USA). 52He 2H2-9] AA|7F 4>
Skt At 2] 2] 9] theFet A R-2 BA st At 2] H7HA2] o2 2] Agtete] BUH| 8-S | Adtelet B2 5
Az 49 g 7|Hho & R0 TF7 Y AT A5 02 A sEE S4E Hlo]El= JOC (JohnDeere Operatlons
Center)°ll 2|78 =™, 7-23(Google Map)} A& o] 7% ol tigh T4 A =5 Al FHE 4 L, ARAR= 211 &
5 % OF30:2E] QIE o] oo A E‘I]O]H"ﬂ do] 7FsstaL, o] & Bl sAtdoll gk AukaQl 2o ¢ 7t
HopH ZAst 2Hto] 7hsslitt o]ge]|ote] X Farm- Fig. 5(c)2} % ]'Ol YL AIAQI X sensorsS 7RI THX sensor, X
Fam, iay). 91200] 23 2759 2150 7158 Hlele] & Lot L], o] 2 Wl 1 - 10 ko4 FH0

O

T O
2 Qo] 7Hs3ha, ey fa S A8 4 52 LFOHEOHLM%# 18 4= Sl Aol W28 4 G A= A
o} 10079) A% S 1ol A2 4 9108, 2 P B4 70l e SIMFEE BT A9 chofsk BA A A

|8 4 Sk AlAollA == dlojels A 5 2 714 quE}DIEia o]-85}0] X 2|=| 11, ARgAol|A] FidetE
AHZ 4 Uk DE-L Kubotaol| A Fig. 5(d)2}F ZHo] KSAS A|AE(KSAS, Kubota, Japan) S 7Hr5}t0] = 7ol|A] AFR-E]
0™, 20201 28 T 7]E L2 F 200071 o] ARSI A S SAISIRATE KSAS 7]&0] A= FHIR1S] A8, Ui
NAE o]-&oto] 4-8He o] Tl ka1t 1 FFE S0, 49 tlolH &= Fee-E 42 Bl dxAIMe
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A5 28U 91 e 5A0] T 20 DAY TAE LU A0S 5] Y uRel
2 APo] AeF7 | Bk KSAS AATIE ALS S 79, 3 o) AiA7h 5 Alol 2o stle) sz 2 e S A
S A S D

SJgH e A,

5 AAE B8 tol 278 Hlolelot A3 A)S B Wlo]e) B4 WALS ol §afo] |2 % su] 4TS
M Lz

oS HF o2 FUYIAIE AFT o2 3ot AEAYTIA| Fshs 2oz 5t jlt.

(b) John Deere, HarvestLab 3000

Kubota's precision farming system (Mis) KSAS

)(FARM )(sense X

xFarm loT Network

B P e R )

(¢) X Farm, X sense (d) KUBOTA, KSAS

Fig. 5. Advanced agricultural sensors and systems for Agri-informatics services
UL AT TTES WS R Aol ARk Rt 919 R47k WEElol Sk ofeid 1Y 4L 80| 4
[e]

6(a)2 2ol ARgALNA oA ol P4l o= Zﬂ:'-5]°1 A2/ 9 #8740l FoH, AIZHEL ffxjol] #A|glo] Akt E A
AlZto 2 B yekal #He) gk 4= Q1o n]=-2] MCRI (Marshfield Clinic Research Institute)Of| A+ 918 2! AFlof] et A% A=
£ 5 F2olA AlF5E7] o w4 HAE A =5 AR5k R Q1 Farm Mapper £ 7HE5FI{TH Weichelt et al, 2018).
ol LA Y 749, S0l T2 22} Che vhxISo] o} 4514 o PAYES HEE] ek BH 0 A
srslgict 5} 20, 87, 212 1 7|6k 91 R4 917) 58 Fig 602} 2ol AHEA7 A7 Yeiske WA olo, 112 4
1S 19 7 RLIELS o] 0 801 7 e ISl i i 6091 2915

A71A19) 22 H Alto] BHAIEL7| Mojl ARHof| ZHA|ste] Z s = AJARIQ] SafeTraX S 76} Ch(SafeTraX, Fleetpin,
New Zealand). At2L7HEHAYFZ: 739 AREAR7} et 42412 o) A Z*EE SN, AHGALS] A2 HEE AEE=

A& 2st7| el 519 HEE Ao} Y AT = AARS ittt & 07 EgsiAY A4S 714
o] HEo| ZIAE ¢, Ao 2 AXO| RS 7| St FEEon, okt o F oA = AREo] 753k
= A2 ek 559 Air-Rops< Fig. 6(d)2} o] A7) 25 BH2] 7]50] ©H2E A& AD-ROPSE 7HE5HATHAD-
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ROPS, Air-Rops, Spain). & 4] 2] A& 2 1145 AJ5HA| ot thaFst 5 7|Alof o] 71-55hH, 2kfe] T4 /el
of| thall ZA] 7HEFeE ACU (Air-Rops Electronic Control Unit) AllA & S-8f) 2|44 0.2 U E]R]sto] % E0] HHAjst 7
Aoz A5sto] AL Ate] okl B7HS SusET,

: ED[E[I

(c) Fleetpin, SafeTraX (d) ir-Rops, AD-ROPS
Fig. 6. Advanced agricultural services and devices for work safety management systems
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ysto] HzAQl oA JEE Algalaal ik b gl Afjsliol ) AlA'S] 739, AREAPE 7%t
HP—E*H’- 5L Affso]] thet oii-5-0] o] Fof A= A o2 febe| 1 gl
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45 A s At Ve e 9 Y B} EE S 2
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