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Research status and prospect of crop information monitoring
technology in field

YUE Xuejun m, SONG Qingkui, LI Zhiqing, ZHENG Jianyu, XIAO Jiayi, ZENG Fanguo
(College of Electronic Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: Using field monitoring technology to collect crop information, we can obtain the growth of field crops
in real time and make corresponding decisions, which is important for improving the yield and quality of crops.
The rapid monitoring, information acquisition and analysis of field crops have become a hot topic of research
today because traditional crop field monitoring methods rely on manual sampling and measurement, which have
some shortcomings of low efficiency, strong subjectivity and single characteristic. This paper analyzed the
current research status of field crop monitoring technology at home and abroad in terms of three aspects of
acquisition targets, monitoring platforms and different data (information) analysis methods, summarized the
current problems of field crop monitoring in China. Finally, some suggestions of the future development were
put forward in terms of monitoring technology innovation, information analysis technology, data (information)
standardization and sharing, infrastructure and extension, with the aim of providing a reference for innovation

and industrialization of field crop monitoring technology in China.
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Fig. 1 Field crop monitoring platforms and application scenarios
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Table 1 Advantages and disadvantages of remote sensing sensors and application scenarios

R AR P B R Y55

Sensor type Advantage Disadvantage Application Scenario
A LG RN AR, BdRE SERTFMNR, BB PR EE. BRE
RGB camera N BdEgs Rt e B E A LA
EDIn12% $)'E JEEVER R B TIERBUELE O MEYIRA R dURE T
Multispectral camera Jeik o HEEE R = EEEAE B IR A T 3 15 24 )
G R A AR R HE SR i BRI A S, Bdlh HEHAERL. HERRSER
Hyperspectral camera £k T E R M. BRETEMEED
S ABAEHL AR LLAMNE S AN T IR, SRAHME R RRIZIESE . KM
Thermal imaging camera  [J#AE K] B Sfplone
BWOLEIA Lidar KAEAE RE LR KSR FA T, AR FVE RN TEP) R A5 B R AR A

PRI 5T, LR TR NAREMN S SEY IR
M SRR S MM 7= ST A AR KRS
M SETT AR T 2 N, T R & B8 H
T B IS AR R E S AT AN L I A R
i R ESHORAT LIRS KEALT N . R AT
BT 2205 22 I AH T Ol 2 i JEK GO 2 R P T
FRARES Y, SEII T 6 H RE T AR B B 3h A
W5 73 My s sk AR SRS @EAL T BP A 45 A
M, # NDVI, RVI & 5 DGl REIEHR bR AT 4 /N 22
AR EE N B AR, NIZAS R T H TGN
i b AR A A, PR A RS FE AR 80.6%, L
& 45 % o0 26 VE 18] VA48 00 B2 28 51 13.4 % 5k IR
SRR “m RS TEMMEE T ARG
A 5 B R ORI B 7B 55 T AR RS
B E AR IR S A K E AR
222 =AFSE ACTEEYIRN & AR
TR AT E L CRERTC AL RO
JEN TAER AT S, KRG fE s R =L
AT, LE R I G B 1 [ e T 2R
B RT3, AT IR TR S RISk
FEJT B BRI . ETHHLAAEE N R B
B BRI B ©AT 2%, R A S 77 T A
#, AT K EAL KA H TE R, R & Fh.
T AR AR W55 T T RAFIIRH - Deery 567 44
113 4 ArduCrop 1% /825 2235 1F Robinson R44 Raven
HNEFHUP B AL, 15 ArduCrop f& /K28 %S
SN EFFCH/NE A4 E Z R, il 15 2
INERRILT R, IR S/ N EF R E I,
YRR &, BEANUN K EOR B AT 7
LS, H 2 R BRI 2 S i 5 /AT, .
VESRE A 6] 3 1% 26 O, B2 RS R R,
18 E A R, MDA & o kBt AE R TG
N AT BB S E KR, B AT R AR, A

ICRR. RAE R &) T 4507 S50 35 1 To A HLIZ M B
SNARAE W) W 37 5 b B Bz s B U
T ANUAT @ F T WOGA N SR, 2040
FHML WO T IR S8 IR & AT 2 A E . BRI
A, SR S5 T SR RS A0 T i R, PR, B
U EVI R C R B s AR & 8 S HoAth % T 4
FREAT WS 75 FEAE R B TS T, ke 2 g A
T T8 AR KA [R] A K B B ) e 7 00 1
SRS N B R TR, ok T oK X s 47 L ART BE v
Ji o A5 FH R RS AR AL B A AR RO I, o 5 15 B R
G E 1 R ORAE I 15 B8 5 70 I THD AR i Bk B T, B
P SO A FH A 8 2 G AL T AHLIR LR K
)2 i A 208, 3T 4 ROtk i g3 B R
JIVERER T ORI TH AR Fi B0 A ) = A
SRR AE TR AL U5 T, MR AETT 8 A AR
UHDI185 = 61 % RS AHLIREE BoK )2
LIS R, IR TR TR EVE TR 48 BRI
R ;793 B I 5 T, SR 2R S R T8 AL
I RGB FEUG RN - 398 45 B2 s D B 15 1) 4% k2%
(B2 RS R AR 37 b 1, G860 A T AR 357 R
BRI . TEARAEY MM, T8 AHLIE DU & 3R EL
FI15 BB KB RRAE, 7T 5 Al P Bk X 3E A7 Bk
), SEILRE G B ST AR 2 A EE R Re 4
R ThRe, A ERIIRREE I,

223 WAFE  HTAFHIEN E R 118
JoR B AE P b AR DL R 38 s AR AE TR P vtk 2%
S, A R G SR E B T e A AE L T S
NS L, X 18 IR T A RS P R v M
PLUES I T AN & 5 52 KA LA KA
BEATAR I 1], (RS0 B R, B T Sk
fff £ AN RIS BE R LT 5 B AN o] B AR i 2%
(%) T 0 R 22 A SR R N B3 S i 2 R R A
VIR HB b FAE KRS, FER RE N TR



438 Hepg Ll K5 224k (https:/xuebao.scau.edu.cn/zr/hnny_zr/home)

44 3

71, HRCRARTT o B DS B BRI A FE AT I
TREED, BArca 2R 5 R 75K

Ji i, IR B R BT S AR AR TARIRZS W 5 A 3
A& HEE G (K 2).

RN

a: [ 58 SN & 5 b: 2 Nm B NF &5 c: T s BRI T & d: St B E RN 6 o WA B ERMENT-5; £ R dar
Bz K Thorvald I1; g: PhenoWatch-GF [ AEYI R B A% & 48 h: Scanalyzer Field 1320 &

a: Fixed vehicle-mounted monitoring platform; b: Fixed highland detection platform; c: Adjustable highland monitoring platform; d: Highland self-propelled
monitoring platform; e: Tracked self-propelled monitoring platform; f: Thorvald II, Norwegian University of Life Sciences; g: PhenoWatch-GF gantry plant

phenotype imaging system; h: Scanalyzer Field gantry platform

2 WEHENFEREE
Fig.2 The diagrams of ground monitoring platforms

B o NI & AR ER A ER K
o, R VR T 6 B LU REHERIML. B R
B sl /NN IR, ARIEAEDFh ISR G5 5 %5 2tk
IR 6 o X G REITE DL H (B 500 ) RS
RS PE, fE 2 EREN RS PRSI I B R
ArLLSE I E 3 S0 H 3B E TR, A BT
LN A= N JTRAR 3R TAERCE . Thompson
SO R T FE T v b B HE A AL ) v S R R VR )
WM&, 76 S B R AL AT i 2226 T 4 AT L
W, 1% 6 B TR S R S R %
INER B AT R AL, AT AP LE K 5> FFR 4
e Z I 52 B I FE s R IBCECY G R R G
A7 kI FE AT R 2 tH IR GG 1 BRI JE IR AT 1S i)
W, W T G BREE IRY, AR A S (1 3 A 2
> T 63.61%.

H 7 2 AE P W & — B LA A8 S Atk gt
IR, HATE RS BH KRG MERE BR
ERGHN, 1TERGE— Mo N e, B
O, GARFER LG % 1 ER ARG ML,
H E 2RI~ 5 A 5 A 0 R 3 P R AT B, 6
T AN B 4 N B AT 5 iR YA B R4 TAE, BT
TR BB b 5 s 2R se B 3h &2, kb N R
A, A& RUF R AT . B e N EE
- O BRI 77 5, Young 2507 Tk T LLE A
NS B AL AR A RBWE N &, R &
VARIMEAT S ST AR BT IR BE A 28 SR 52 VE bk
FFEERZE G s Grimstad 258 FF R T — 3K m AR B

1) H & ANLEE N R B W - & Thorvald 11, % F &
BLFE M KB i), ZEAR AR R L 5 15
BRI, o, AR BYONEHIAEL, v B
FEUE A ML FLL A FHHLRNEOE B ik S5 A [F) 45 Jk s
HA R RS .

B N1 & B R0 ARSI
B, R R R AR AR o DLk B HE R DR A L HE 3
T 7= ARG BT B A g R, 17 48 R B R oA ] e 2
VRPN 6 e 1 IX — Tl @, [ 4R
B FELIZRAE R BT 13R85 9 344, @it
SPAE] T PSR ST SRS R G 1) KT A
HEEMY), B T TG P A1 7= A2 1
3, BAEER, v 2 ML RS, RE R %
XK AR AR AR EAT ks B il B R TS B oK
o MHRARB RN & BARE . R POEm
AL BERMEHE = R AUE Bk TR, (HiX
V-G WAFLE 5 i AR O B A s A
K HILER N R RER AR b E X IR M ED(E B 556
Mo HATCR MMM &, R AEA AR
F A B 2 A7 22 A B A | Phenospex i &
Fieldscan [ 1ML R ot &, 1@t 3D 594
A 22 560 A5 S SR BRI B T 25 2 80 DA RO
5 5 FI B 5 A #4F HortControl 3347 £ 7T A
5534, BERE = Rt A kAT BT . B X
YED) WD 5 A 52 H () HO T 520, 76 ~P AR AR
FAE B B[R AT KR D o5 AR, H A A
FHGT A e I B S T, B R Rz .



1

2R, 55 HIEEDE S

i MBA BT FE IR 5 e 22 49

Kirchgessner 55" 7£ 5t -+ 75 B A A MR} 2k 70 vl
ST A RRAED RN G, W A
1 hm?, AJ 3R A PO RO & 7 F %
RGB MM AL R4S, 76 B HLIH 2~5 m [ & R EAE
Y15 B Bai ' HER T — P EREW RN &
NU-Spidercam, 1% J&2% K4 I 404 5 th i Sz £ bs
SRR ANEA M, w22 A N, 22— AN EROE BIAE
VIl R4

B b 3R R~ & 41, WSN 7R H (8] 4 47 15 0 A
RYEEBEEMWAIER . WSN H 2 ME A8 17 U4 A
WA 2%, A Bl TR USCER AT 1ok F 8 R PR 4R
5 B, JFR B AL 4 es FH - o 78 WSN 4R 77 1,
Garcia-Sanchez &5V $2 1 T —FhEE 1) WSN, 7
DAL RO SRR REM L B s & H )
fies FEICE M AL R AFEOR |, Diaz%5" " $2 i 7 —
Flt WSN LE RNV U FH 1 777, %07 EA 7 N
B, BRI FURRIR 25 Atk AR B I 28 BE e v v /B RN
BBV ST BN, FRE . 4EY AR WSN R HTJT

®2 TNEIXEHEEED

[, Zhu 25" FF R T —Fi T WSNIIE I R 58, Al
3 FAREEI R = TR AR AR ) PR AT
RGN TIRE, AHEE AL AU ) A5 R AR T R
B2 (it 1 S 52 1) (E : Georgieva®E '™ Wit | —
AT WSN I mEE AL, tH5 T RIRIRFE S 4L
W BT SRR E .

ANEIZSE R EY IR I & &ALkl (3R 2),
8 F B 75 AR BRSO, L7 A H S B8
VERE RE B i 5 RS B 45 SE PR 7R oKk, LA R LA AT
LU EERE. Wi RIE G AN S PG
(i) 4 o A SRR A FH AR PR TR BR 1), 55 24 0 R o
(1) B AR A SR AT G BEBE, —MRAE IR IF S LR
G0 PE BRI AR RS AN 1k — B, i 2 F AR RS Y 4H
B RIRIA R R AEYME B 1Ak, FEAEY) B
RS B R EIEERE. SOAR. B2 Pl
P TIR, BT & MEY IS I & RS BAETETT
REATEEN, FEXNEF G RENE BIITHK
Rl DA S iy 8 ) F &R T 6 1S S

BNF e RS

Table 2 Advantages and disadvantages of different types of field crop monitoring platforms

= RH (N B
Platform Type Advantage Disadvantage
RIEFH PE A BEAT R TR M I BATE A A
Space-based platform
THRAEH PN A WARE e, PTHMTREORIAMEN HEL TR, ARG
Air-based platform AL FRAEUR, IR MRS, o SRR, RAT AR, SRR
BEAT [F] 5 AR AR R g
i B TAENERRBERATL,  NEEETRREE), WrdEsE
A AT RO A M
T & FHATE AR MRS, BRI R Xf HIRATBEA BR,  F e ML
Ground-based platform A
BAENXTE AR MRS, ENER, M s, BIREREEIR, DAL
BT HERAERE P K
2SR TSR, WA R, BN XA R
BT
AERTELME TG AL, TR TR TEERE Bmmpvh, AR MAEYIE L
3 AEEMER SR E NBCRT SO Bz o

FE FH IR) A1 0 b, 2% 14 A [t A e )~
BRI T KEA RAEYE AR AR IR 1 5
GEHUHE, Hoh 3 EAFE RGB BIME. LI (E B 1L
5 B PR AR IR B S B0 T 1A 2 B 45, X
X B BEAT AL BES  M DRI 25 B2 AE D
MO EEIATY o AR K o0 A IR A P A
RBEAT 2, HIEAEYE B ik B2 2 i 4
tha . G B AN B T SN BE L HLES 2% S

3.1 ZHFEHDHFIE

oG A 0y M ik ik T B 1) A LR R
Xt Bt BEAT B 3 M, RS e Ay A SR S)
M 2 ol A A B/ — e [m] H 4510, o, 32 R
oo A AR B S A T N T AR AR S S
VRS B B s A R, AR S 23 #r WUAE AL B
R E R 5 T R A AR . AT BT
AR SRR B E A A B AR, A



50 Hepg Ll K5 224k (https:/xuebao.scau.edu.cn/zr/hnny_zr/home)

44 %

F A ITER R T AR DN ERKF LS K
fabr, FREE G tmds/ D e EM T NERAE K
AFEAR I = a il BB, MHEM KA EA R
B R i A T SRt AT it 7OWE
WAL, AT T ERBOCEIEREN KA
i () 5k S A G M 7 5 Fu S50 T TR0 e 8 A5 FH Al
/N e [l A ST T AR S i EAR SR
piEX LR AN]SR R

S WG Mk T R E 28 B s
ZHRI BB G R, EEY IR 7 T BA R 54T
(AR R, O T SR AL 2% () R AN AR, AHER I St
I3 Hr T E (4 SPSS. Stata. SAS. Origin %) & JE 4
R, A& BTN Bz B R A v . (R
TN LI BE 1A IR, &340t 0 i
VEME LG B4R 8] BE IR 2 IR 58 R AT R, fEAL 2
52 AHAE T T R IR AL
3.2 ZHEGEFESHENMGERAR

B AR B 3 72 N F B )32 I ARV 40 M 0 4 &
Z—, RGB FHL. BAG A SEARKL G 2 Gt 55 ik
BB AE TAR IR T Al R SR AR — 4 B,
I P AR b B0 7 2 R0 SN 0 5 R R0 3K 6 ]
BEAR AT A 5 20 M, DLEREUIT 5 1045 B o ZERL
5 IR, A ) R A B T VA R T
(B KEA U, G ISR R AR) B
Gy CEFEBE 2 FE X34 B 2 /KIS 2 817k
GT7R) FRESR I (S B B T B KL AR
B | o) L P A 4 55 T 2 B AR A A P 7 € R 42 DA
R EUHL TARGETEAS FRIE) FrAEE 5 A (f
FE R oAk Bettk Hn o ik AN 2 4t REEVE S
J7E) ARG 25300 (R4 DU 3408040 51 o % 55
fe g B RN S5 7)) SRR AR, WNE R g
W E ARG MEE . B, & A0 EGAETA
£33 OpenCV. Vision Pro. MATLAB. LabVIEW,
Halcon. Sci Kit Image S5 & . &0 — 4k UL 1)
BUG AL FE 7332 B T AR AP A 35 a2, g
L R R A T

25 B[ FEAR A B 7 v M DU — 4 IR 4
HRELAR (1 B AR 25 415 2., T DL =4 g AR 1T
BN H AR 0] DL E AR 0 = 4R, A T 4 th
MNP RIS R s SRR = 4E B g )Ty
1B B SLAKRME (Stereo vision , SV) FliE gk &
25 (Structure from motion , SFM) &%, H i # 2 X
ANERR AR N AR — 4 BB OHEAT 205 5 b T4t
HAFBMEM I =4 ny . BE & L RS H AR,
TR FEAH LRI T 1k 558 Y A% B3 W] B R UK

YEPI 3D mi = #0dE, REPOd H = A VR 1) = 4R A
Y, MHECT SV A SFM B INfai 2. 55 o
33 WNEFIFHE

BLEE 27 2] J& — Pl AT RE A o 27 2] DA DS A A
PEREI T AL H A, W] LAFE A 9 5 BH A L)
I OL T, IWILA Z0HE o A g H i 34 sl =i 4215
F BB AR ELAA ) 8 B A, 0 AR BAR
ST ACERRE J7 o FEAR AR M I U, HLES 2 ST B
2N TR A 228, TR DA 5 5 T . 20 i)
BLE % ) N iEA SCRE ML SRR BRI, Bl
MUARARFN K AR5, IR R SR B i 75 11
FEAR R BN X 1545 1 RE LSRR AT i Y
() AT AR PR B, T RAEM I AR, KA
AV R -1200 1 R A

TR PE 2% 2] 02 — PO VR T N T 00 28 ) 4% 1 307 %
BLES 5 2] 70, R R AAE ) W I A ik e A L 2
— U2 R S SR — M S 2 A BREE (A
25 IR 285 1 i, TR I K (1) A 4 A 0 i N A
BHATIRZ IR RFESREL, $UA 5 A8 fe /A x
55, 1R AT EMG . A SOAS SR R g5 H b B i
FHAEL 22 L3 2 2] A R AR S, B 5 1A
RS FE A AP Iz AR s . Hodh, B F YOLO.
SSD. R-CNN. Faster-RCNN % 535 1) 37 J& 45 5 fil
25 ) 255 A5 R PRI 7 PG R B8 T LA R S 3R,
TR RAEDII B AR, R IEFAR AT DL
P HURE RIS o PR BE 2% 2 T T ) U AE T AR B
IR RE A R B 2P o, 0 v &6 1 e SR
T EL I 3 R e DAl B A, 78 AT AR M AN B
34 KBIESWHEE

RE @ W e SO EIR A EE R X2
o AE 25 R A ARFAE IR 2 IR B0 2, % G 1R 2508 Ak 2
FBIER G ooy FCSEAT 7766 B ER AN Hr s Bl
FHIARAE BH AR POE KR, Al H st 2 B IE
PG, Horb, fEk B /R RN & Ao 2t
JRER W 48 1 KRS RS EL IR A AE
WAREHE, DR FAL SRR LR S BEE
BEEE B . 0T IX e B B B R R
[ A H s, R EHE 2 At 5 iR AR T A B A B
FBAA R ATT2 KB M 5 v R i
AR E . = Gt bt BUR AL EE, AL ds
5 )5 Z MR ER A BRI 3 5 %, HA R K
FE 70 A0 N EEAE I U SR ER T SR UL 8 1 o 5 5 U
X R AR AT AR AT RS, 7R R
BLIE I B AR SE I IR AR, i A
TR B AR IEAT G A2 R SEBLTH SR B R )



1

EA7E, S5 HIEAEYE B BB RBUR S R 2 51

SyECARE T RT3 A A SO E R b F
V-5 72 Apache 3£ 423 T 1) Hadoop, %16
(A% 0o LA 52 93 A S 22 48 HDFS Ay A =it
AR MapReduce, R P TR B0 A KIFATHRE
FAEZ G LA LRI AT, 75 5L (8] P 58 B 2= 40
P HE . T RAI AR H R SR JZ 401 R
% W], Hadoop H A AR 2 AN [F] T & & Rt 1 AH 5%
A, B an A Ak B S O FE Bl G T A
Hive A& i# i1 HAESE Spark, BA K U0 v 4 @t
AT R HE I o FEARAE W M I T35, K U8 40 i 7 1
FENH T 7B R T (S

i R A5) JE TR G g S AR R R T A
R BT 2 PRAO s S BRI R R g
A Redol = 561 4,

b 1S BT EARF BB £ 5, Bl E
MLGET o3 b G A 775 5 T EASE B AR AL
A5 5 21 R0 AR MY K HE A3 A S T iR SR A B 1) H )
VEMVAZ JE AN B2 0 G S5 AN 5] 9 A1 FE 2R 4T 7 A #
AR FR, RO HE 7 R4 M W ) 2k S i P o 3% 3
J&7~ T ARG BT 5 ik TR A A p s s 56
I T EARE B (E BE. (5 B RM T, it
PR

®3 TRBEEAHAENRERR
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