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Figure 1  Agricultural management and harvesting robot classification
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Figure 2 Typical information acquisition robots abroad
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Figure 3 Typical information acquisition robots in China
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Figure 4 Typical pollinator robot abroad
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Figure 6 Typical weeding robots abroad
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Figure 7 Typical weeding robots in China
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Figure 8 Typical plant protection robots abroad

© TAHMOHITRENEA () PRELEA

(@ BRNERAZEHEA () SRS HLIEA

9 ENABERNHFA
Figure 9 Typical plant protection robots in China

P150 B 4l A 7 TC A HLRE % 55 ) 28 38 Al bk =5 el
J2 R SRR, T LK ) 30 L/min i R B R A 4L
B I 10(a) FEzR . T60 B4 b 4l 4 JE A HL,
WE10(b) Fis . R G 1 4% shnt e i a5 i i it it s
T, AT SE B 18 L/min BB K& o YR AR 1) 8
AR SA B 4 = AL S R R ZE S T 38 B A
14 I T 5 AR

FE] P ) e A RN B BIE B A A 7 R R 9 2 O T AL
WA FE o A EE T Al O F 7= 09 7T 3 I o e D)
R AT R AR R S A0, U LA R i 2 g

B CH ESME AR TS T R E
ANV T 1 R R A AR A AR TE A ALY ST A
Wt 77 125, RE A% A 280 OB O 43 A A DR TE A HILAE Al
DX I8k 1Y) 2530 SE AR AR AS . XU BT T — R RELE
AT H AR RS G B AR K AR AR T N BIL, H G A e
f55 6 ) 7T 35 10 min, A 2008 %5 96 B (= 35 2 mo, 3 Oy
3m/s) K 5.25 m, B iR AR A3k 76. 4%, &l L RhRE 9
B 59, 3% o TR SENY I TR A 4 2F B 1k A AR
TE MR B A2 AT RLR , SR Al b L RERE AR 42 T 1%
GiRi FREG D T 34.48%, FEHIED R T ST I



%2

FAFE A AWML A P A B R HOR - BUIR PSR R KR 7

DA DR TG AALZG AR W, 4R T — 00 e o A
HE M BT IT S8, AR XU 2L I | 24 46 T AR
5 TR LB AR ORI AR A 0 4 B A
S5, AR AN TR S B Al T 0 H i A E T B 580

(a) P1SORUHRTEAHL (b) TORIH{E A AL
E10 #EREEL A

Figure 10  Plant protection drones
2.1.5 ATHEAALE A

FI I R A B A% A 8 E A R R AR B DL
B BT TR, G848 AR 418 48 1 19 A R S A RO 8 B
KO UESEAT FT i BB S H A . i  25 BR TOUAE M A N
AL R AT R HLAR AR T 7O IR A ]
B DR SR 53 TR 8 43 T ) A R 1 4, £ R A
A H R BEHRME S B SR R
AT 25 45 H Aw 93RS 8 AL AN R AR B 0 R
AALZAE TR | R BE HLAUE R0 AR s AT A 09 181
L5 AR R e B 4 v 4F . SILWAL 45
WHR T — 30 B R IR I8 57 19 | s Akl ds A, &l
11(a) FroR il i 58 R Gt 3 2 TUR AR S AT 45 S X
] AT i B i (R RS A BT . WILLIAMS %995 31
T B AL, QB 11(h) B s R R
RURL 56 72 G2 A= I 2 T i RS i = 4 3R 450 A e 5y

(a) RBHEDIHLARA

Bty

b) FUEAT TR

PR o ZAHID 5581 T —Fh 3 H B AR AT 88
WE 11Ce) o, Al 37 52 2L R 1 B AR IR 2 25 mm 1 #
k. CUEVAS-VELASQUEZ %' %k 4 B 345 5 #L
e N TE ok BT AR AR Sk R0 S Bt A 4R IR S BRORS v S
FYIE N E 11(d) PR .

(c) SERPEAE DT PLER A
11 ESMEERETHEREEA
Figure 11 Typical leaf pruning robots abroad
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Figure 12 Typical leaf pruning robots in China
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Table 1 Comparative analysis of agricultural management robots
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Figure 15 Apple picking robots
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Figure 16  Citrus picking robots
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Figure 17 Kiwi fruit picking robots
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Figure 18  Litchi picking robots
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Figure 19 Tomato picking robots
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Figure 20  Cucumber picking robots
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Figure 21  Asparagus picking robots
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Figure 22 Sweet pepper picking robots
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Figure 23  Edible mushrooms picking robots
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Figure 24 Flowers picking robots
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Figure 25 Tea picking robots
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Table 2 Comparative analysis of agricultural harvesting robots
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Management and harvesting technologies in
agricultural robotics: Current status, challenges and
future developments

WANG Dezhi, WANG Yanxin, WANG Xiaochan®, SHI Yinyan, ZHANG Yongnian

(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: Agricultural robots constitute a crucial trajectory in the evolution of modern agriculture, and has emerged as a focal
point of strategic global competition in agricultural equipment technology. As a specialized domain within robotics,
agricultural robots are fundamentally composed of an information perception system, decision-making control system,
operation execution mechanism, and autonomous mobile platform, having gone through multiple development stages from
semi-automation to intelligence. This paper aims to provide a precise understanding of the contemporary research landscape
and future trajectories of agricultural robots by delineating their conceptual framework, reviewing relevant national and
international development policies, and outlining the underpinning technical background. Agricultural management robots and
picking robots are two core directions in the field of agricultural robotics. Management robots achieve precise control of
production management operations through real-time monitoring of crop growth parameters and environmental conditions.
Picking robots, on the other hand, automatically perform crop picking tasks through autonomous navigation, intelligent
recognition and precise control technology. This paper focuses on cutting-edge progress, technical bottlenecks, and key
breakthrough directions concerning various management robots, including those for information acquisition, pollination, weed
control, plant protection, leaf pruning and intelligent irrigation systems, as well as picking robots dedicated to fruits,
vegetables, flowers, and tea. Considering the distinct requirements and characteristics of China's agriculture, this analysis
critically analyzed the technological bottlenecks and key breakthrough directions of agricultural robots, including precise
information perception and recognition, real-time data processing and intelligent decision-making, adaptive chassis path
planning and autonomous navigation, and operational actuator design and precise operational control. It is envisioned that
agricultural robots will be widely applied in the fields of crop management, precision irrigation, pest control and picking,
thereby accelerating the the evolution of agriculture towards a more intelligent, precise, and autonomous paradigm. Relying
on advanced technology to address challenges in agricultural production, it will promote the optimization of agricultural workforce
and the improvement of production efficiency, and server as a foundational pillar for the realization of smart agriculture.
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