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Research status and development trend of key technologies of agricultural
information acquisition robot

QI Haixia, YANG Zekang, CHEN Yu, FENG Fasheng
( College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: Smart agriculture is the symbol of agricultural modernization, and agricultural information collection is one
of the important links of smart agriculture. Compared with inefficient and inaccurate manual information collection, the use
of agricultural information collection robots for agricultural information collection can reduce agricultural intensity and im-
prove production efficiency. Aiming at agricultural information acquisition robots under different scenarios, this paper sum-
marized the application status of agricultural information acquisition robots at home and abroad in recent decades, and sum-
marized the research status of four key technologies, namely autonomous navigation, machine vision, intelligent control and
intelligent cloud processing. Based on the characteristics of unstructured environment and delicate operation objects in agri-
cultural production, the paper pointed out the problems existing in the current key technologies, and put forward that com-
posite navigation technology, multi-intelligence sensing, visual monitoring algorithm optimization, universal intelligent con-
trol, intelligent cloud management and control platform were the future development trends.

Key words: agricultural information acquisition robot; autonomous navigation; machine vision; intelligent control;

intelligent cloud processing

Al NRATE BAR 3, felk A F= AN & H %
o7 H 88 :2023-06-11 A PN S Loy e VUV 0] B 3 e s A R A W
HEHE . HFEEAPE TR0 E (2021YPD2000701-1) ;) 44 & SR ERFA Aol A rE AR AT Fiegt £ & R 9 Be oy
HWFZIH (2019B020214005 ) 4 A B LA ASB BRI 2] % B
wzwigj l%;,;;ff@:%;;f;ﬁiﬂ& PIATT & 1l SR GE AR M A 77 5 2 B
e BRI (W BB, B B AR BB & i

haixia_scau@ 126.com




1352 bARE N (=S 11

2024 4F 55 40 BT

FHAMLESE A A 7™ 5 5 3 B BUR AR Bt &
BB, Z B BOZ AL T IR T F S AR LR AT ARl AR
7 4 B BOR B B B I B JE A AR
PR SEBUE A A

BEAOEB O ) EER L, £ 2l
PRI B A TR RESF B R B SARPLIE&
(A EL R A, SR AL 7 R REAR IR 15 B R
e B RBP4l AR B AL R R A R A Ay 2
filh, Aol (5 BRI B A M ATHE > el Az
ARGl BRI E A T A RERGEUE
RIS, NI, RJRAOL R RN A PR fE S
SRAR R R R AR R

5 AR BRI N EZE XA A 1
M XFGARE (ARG O i B FRTUAE) RSB 5 B
(3% pH {H TR GRS TR R A HWT, A
SCHMRIEAO AR RN AR B 5, A
li] SRl Bl B BRI K= IRAE S A5 A T
B3 RSB FEBARBEA T 04T BRI AR BREEHL
LRYNIIIES 5% Ny B e s % NiLY-9/ 0 PRl A
SR AR UIERG R RRE PR A AR, ¢
A A7 SRR N A RS A TR, LY v
A A5 BRI AR A RIS

1 AV AF BR RN NSO A R BR

AP AR LB B 2] 1951 4, FE )R %
B A THLER AHUER 73 A5 , 1984 4F H AS I I B
BRI iz el R R s BRE
11, AN AF B oREEALER A BN H EZUE R T3 A ™
P RAP S a2 R FEREE R R 52 Im, 20
g 90 AR TF IR, EANE L e SRSk b T+
HE e RS BRES L HEA 21 it HLEE
NBARFE BEARACEAWEE T 3 10X Rl HLAs A
PEARAE BRAR IS Sk LB THLER N A FfE B R
£ IR T Ak A BORENLES A
1.1 HEEERENFEA

FH (B R AEALES A T REEEW A KAF L 1
Vi) RGN | 38 S /K AR . H AR Tida %5
WL T 1 305 R 22 BRI A I LEs A RE S
FH B & fr A58, I BE A AR TT SR 20 40 I B A4 )8R
i CO, SRR (S AFL e X 48
Pk B AED ARG LA TR AR FIARAILG H
T HEATH ST 24 AR, FEAZ Bak 26U

S TR B Ak Ml as A (1 1), B s Ly |
TG IV 5 LA R G A nL, FH TATHE0.25 ~
0.50 m A I 22 FEAG I, H A< ) Nagasaka %" fff
KT —FAMBITR PG N (B 2) & T 14
G L ASRBREN RGE(GPS) HlLde , ZALEs A
REASHk H FH 8] 98 T AR AR R A

E1 BEZELNRLHEEATDRE

Fig.1 Field weed detection agricultural robot

B2 “FHIIR"HFALMRE
Fig.2 Watchdog robot

P 5 B ATF Al A7 B R S AL A N Y 2
50> AT T T DU O I B AR A A R S b
HEAEATE 6 H [R] M PR 5 AT ik i L RE T, HLAL
NB N RTE AR e, SR Sk T
5 EREE IR R AR B 15 B 40 B 3 A A 745 R
50, XU BT 1 3N R R 2 b

FERENLESN A LA AR H ] 5 R
FH=BeXm A B R R 25 4 e A 4 R 0K 3h 2L i
T RN AR A RE e A R o I i 2 i o Rt
A Pem T HE S EUE I T REAE D E
RIL,ZHAE NFFA T E BoRE TR K
1.2 REEFEEXRENSEA

SR BCR ML A 32 B 58 s SR el 5 19 A
SR PTG B T O E 4, 7EIAR
galv R T HE S A ROR, AT AN E AL A



B AR AR B RN A B AR BT S BUR 5 K S a3 1353

MR TR I R A IR S A & b s WS B
SRAEHLEE ANE N B BB ST 7 1], He 21 2838 T H
BLER N 38 S AT S fel 7™ et 1A 7 30000 ) ok AR, 5
T B EHAF HDGIEABHLR AR (AR DL FE BOS T4 5
SR RO 3 A F B IR ROk T i 2 AR IR
SRR 5 Pl 28 AR 1) 2 il >k 52 90 R Bl 4 Ak
Anastasiou %" FH TSR I8 oGt A5 11 T
FEEPGRB BAB BRI R A T X R AR BG4 T
A — A Bl 45 K (NDVI) 125 40 9 — A0 A 1% 45 4K
(GNDVI) 15, 3% oA S b 1 JEo0) T 4
A PEE BRI A, EARAE B 1 3
23 PR BoREEDLAR N i bLas A AT [ kA 125 A
Mr S bR, A LG R B AT GG M AT
EHFE B RERG 3 DEB5 4 1, 7254 1 L
ar NHOBERN e AT 32T 7 HAE R TAER
HEBEAE ST, BRAGHT T oS Z R R A 1
BRI ETC AN TE AN RSO H FHHL
HEAT R PAE B RRAE I8 Node.js  Express.js FER
B =6, 50 T 200 FEL, SE8L T 42501
ar AR B AL=E . 3 e A Z mir st xH iR = /EY)
R T 34T ZE AR PR R 5 F— 3 ol =X 42 b
ALY (5 B IRS Sh 61 Zas ks
RERHE AT PR R A R HLAS A (& 3) , DRl
AP I A R | R K
SRR MR 2 oo B AR R R R 5, AT
HEFTIEHE IR 45 G RH FMSE CO, 5548

T

B3 REKEAEALDTE
Fig.3 Orchard inspection robot

1.3 EERLEERENSEAN
TEBOERAEY) A A it v, 75 2 VR AR
FE AR HRL S AR B EYIIE AR KN (B8 55 4R
A5 B, Clearpath 2y 7] #ff & T — 3 44 & HUSKY
OBSERVER MHLEF A (& 4) izblas NBA A £
ST RE , W 2 I O L T S R O

A= B ISUGERAR S | BEZE TR i M I VE 4 1 A=
FKAF UL, 7 2% Phenospex 2 FIF A& 1) “ PlantEye” F
TS A 2R R S i s #5 3 =4 (3D)
e 5 20 R B TRl S SR S s PR
GEmfi fry o T AR SR B OB R E A 17 RS HL
T REA BE A T PN T v e A R R AR
£ Crop3D, #5481 v ABL  FASARAL | 065 AR
AAEAL IR A, R B | 4 Tk e D0 4B ) 1) 3R AU 4L
P2 AU LR A R BB E T R R
RELCREDLAF AN (B 5) iz blas N LU Pl g A
Autolabor PM1 AR #5280 T HOG TR 5 A I M
NG AR T 2 RIS B 2R IR AR B TR
SCHL T LA ANTEAROMD BRI T ) B s 3l 5 K
REACTE, TEHLAF N BT R A 2R T, PR
ROCTRIE R ZLAMEHL DCiEAEBL AL
T AL SRR LA, S TS L ) 2 LRI 5 0l 114
M5 oRAE, FAERY KT T AL R G it
PN AF B IFL S AL A, HAE RS 3l #e v i 1%
TR AR B D B K CO, ST 8)
AR, 368 2 o2k 3 £ A6 e A% i i a2 AR % P
i, i 1 LU D 45 ol o , 5 AL N 4T Bl i
e 7 T R

S

E 4 HUSKY OBSERVER #1588 A SE45R %51
Fig.4 HUSKY OBSERVER robot

1.4 EEREFESRENHFA

BB ARIEE EoR ML N B2 T IR 3R 5
B ai ik, s EEHE T -MES
B AL N (18 6) , ELIE RS SR 87 5 | B
W25 B BRI M DO A SRS R A A 4 A 7R 4, T
T LA AL AN A% I i S I PR DN 3 DA AS T 37 5 1
WEEE S, O AN A AR 4R e SRR . X
BV PIRAT T EUE L&A B0 A S
FRPEATR R % L g N DL I3 T 2 R 0D B )



1354 DA 3

2024 4F 55 40 BT

B5 SESEYRERENNSEANZYRG
Fig.5 High-throughput plant phenotype acquisition robot
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Fig.6 Epidemic prevention inspection robot
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Fig.7 Poultry information acquisition robot
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Fig.8 Qianjiao underwater monitoring robot
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Table 1 Principles and advantages and disadvantages of current navigation technologies
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