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Research on the strategy of applying UAV to quarantine supervision at cargo ports
— Take imported agricultural products as an example
Lingzhi Leng, Yiming Lin, Zikai Hu, Jian Guan, Wentao Shi
Shanghai Customs University

[Abstract] As China has become the largest importer of agricultural products in the world, it

will be difficult to meet the requirements of timeliness, safety and accuracy of port quarant
ine by relying solely on the traditional manual quarantine mode. Based on the difficulties e
xisting in the import quarantine of agricultural products at ports, this paper discusses the

prospects and solutions of UAV technology in assisting the import quarantine supervision of

agricultural products, so as to supplement the deficiencies of traditional monitoring method
S.

[Keywords] UAV; Port quarantine; Agricultural products

EEU DA ST P SR AR 1 LR 1 (S SR TN =K
PEUETS, TR ARG L. Sz NIR RS, 12
RREHE 1145 A M RA R I SCAF ANk 3 PR AR, AR TR

S 1 BB R R o L TR eI (BT
AR A T3 H VBRSS9 L35 B\ RBP4
A ORI R E A 46 BELA R IUA AT 5 A

TR ORI VSR i . B A ERA™ S 5 S AT G, K
77 i R A TAR ARG IU N 2 (LG8 D R R 2 DA
T SR O, AR BCRICT . BREE
BRI, Mk LA R0 A2 KA 7™ i 2 I PR ARG E 7 5K
M NHUEA RAEIELS, AR, BAMRIIR R B, B
FCEATE AW AR KIH X BORIREA ™ b dk DG TAE R A
HEF L.

— FER~ R OGEEENSIERRE

FEA AR S EBERT, R AR T AR e B G
R 9T 10 AR AR 7 b B 5 A I, B ) 2 B e

T RS FE LT AT ARk o X T AE SR AM AR AT R 2 AL B
BRI AL A o 2R TG A6 AT RS AL T PR AR 7 it
PR RE AR DRI “ R S e AL BB A1 157, JF BORAESRE
(U8 AL B X Y REAT A R AL B . AN, — LXK
AR e 2R AL % L I i 5 B 8 A AR 45
(¥ 5 A L AL FE St A R . e R B TR, 1
J ARG IR R A% R K P AL FE R RO P e UL N
Bibeks s ] 7, I LUBAT .

= HAnfEORs iR TEFENREIER

() Atz EER

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

231



TS5BS

FOoLOH 11 eRA 1.002024 4

EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)
TAERE Sy JLHAERE O e i, v RE 2 B I RIS AT 5% T
T 171 ' TP -5 S0P A 2806 A 42 o RUCSRAS B AR ) i) R

Engineering and Management Science

P AP A K B B, 2019-2023 4 Hb [ A% 72 i ik 1
ROE (WK 1D BEE B, KERETE 2R 50
AT IR . X — ARy R RR T3 R T B KN

2019-2023 A3 3k 4% 7 i B AE K 7] G SR

2019 2020 2021 2022 2023
T (fZ3£71) 1509. 7 1708.0 2198. 2 2360. 6 2341. 1
[E] ELBEIE (%) 10.0 14.0 28. 6 7.4 -0.3

G RUR A ARE AR AT F8 X 3 G -H HE 3E

S 5 UL AT OO0 FUR R TARRR T s 2R, 7
FRATHOAL GE RN A PR AT REXE A9 4K, TR 7 23T
PN LB AR B %o To AHLIR 25 &80 LA
AE AP A e o P R R O B, L TE AL AT BAAS 2L
fPRAST AT 55 T L I () B T 3 B8P A A R i 4 ) R
ANERAR 1), Bh ) U R TAESR B AL

() KA ie i A7 7E R R Y B R

AR S IRIRG P2 A 00 ) 22 A PR, T R N DLl
I NS 2 2Bidr . 0Tk A E s X e A & 5 5 0
Ui AR R AR = i, AFAEB S IR G U o i ALk N
FEA G R AL BT IRBAD S G, R S0 RAE N I A A
TG A K . Moh, SZIRITERRE, RAeZEFH
J5, FRREEN GO S B ARV I BEAT W BEAL B, 3XHs
Hh T IR AR 22 TARIRURE , AT R I A 00 ke o o SRETEAG P
TAEE R, FTE AR BN I et 1 4% 7 il 2
B TAE, wUAESR mA s TARRBCEIERS, BRSO R A
A RS, B 17 B T A AR o B A 2 A 1 R
R

(=) HRRE AR S

NABCEAS AL, AELLH RS R . BRI R R
RAARZMFHIRIENA, BHTATFAL. FRXAA 5
AABIE LR NA MEALGEIIA—, BT HA KX
MEAZ 2. MR ANUEEIF/NTG R, 8T 1R A
AIDASEI “HRIg AL . PRIBRRE 7, RN TR ) B S Y B
B

= TANEARFEBF R~ REORENETR S

(—) FRoH

BT g N TR, AR PR, )
MRS SRS, SR SR R ARG . ARE A R
DREAE o BT, 2S5k 115 L JE AL = BGIE m] ATE
HECUFE AR5 PR EL 19, 61% I EL R . RS A2
H, TEANLEFE ARSI T AL 77 Bk R H R Rl N 2,
IR T B E A A BUZIEYE B M. XA BERAE T
NHUHC BGIEAE 112 W8 R 73 T 05 T i e . ™

FGE I N R T ARCRAR A e D R &

FR P, NIRFERAG AN A FAYEAE
YIRS 0 7 S P A 9 N 8 1 B A fE R
TN ABRR TAE N BRI A LG 0 TR R, MR
TREEN RS TR A e, RGeS . illn, i
B RERE AR, FAXANERE BB T2
PR S IR A 1R G710, AEAF A IR A ) AR A SRS
SPIITEE A PP T 15 kb, RN IX A R G T
Re N G52 45 UKy, Bh T3S0k TR e A o g,

TAMEARIET UL SE B RAAMLE S, ST R
14788 R A0 B o SBE X JE AL 19 1 2 AR SR AT SR 43 H
AEER, AR R T R . USRI E A R
R0, IR AT AR RBARAT I %, X HAR
X E EEM TR B RGN, RE08 K. R T
fit FAEMN R AR Z R, DU SR HURS P b 78
it o

(=) HARMH

FAMERR, E 1% . BT EANSREERE, TA
PR S (0 RIS A IRATF R A3 R A R AR e 11 4G 2
PR, RBRE. "R ORBAE T AR i
SRS AT R ), P Bk dE E AU RAE, o
(Al s AN, RUEMEIR, X005 B R AR
M 7 338 %

R, R TANRRNAE A Toi =
FUR R BN P RE,  JE I TR (0 BB 45 1 4 AT TS R 25 8
(G ShEHIRE T, RN R AT 7 B AR A i
NI R BEAR T R B A B 2 35 YU 51 28 UG A
W, $E 1A TR e,

TN, RER . BE BN IR R bR E
of SRR RSO AN A LG R T VEEI e, IR e
YIRBORR, BRI TR RO S E, R AT oM
R T AN A PRI I RN RVE RATRE DT, FRK
PRI, A 80 2 R 0 R Bk . R,
TNNBAE T N I35 3h58 %, kb PR i i) e 5 55 30
SEINRIRZE, 1m TR R A

M. EANBEAREBFORERTERHET RE

(—) TANLBEEAFTERRFAMZ AL 5 L ZE M i AR

232 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



TS5BS
FOoLOH 11 eRA 1.002024 4
YEHER. W FIS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

TR AHE, & ORF RS X — R, —J7
T, AN A R g5, B4z (g
FEARAS JR PR T R (g B i, B DI AR R M R4 L AR, i
FELERID— M R AR L 5 1R R L DS R s 53— 5 T
MEMRGZFNERIBGE, A7 LS ST e
EVESRE . DRIk, AT 06BN NIV AR ]
TANUPGETRE, B CRTC A B LSO A B A R 75 & R 3
R, HHE N SR R A

(=) WA R M5 T AT A R I8 UE

TERFTNEIAR,  TRREERE T TLETC A7 TH A F 256
B, HAEPGES R iR e M S TSR AR e TS .
Hk, AurRE DA E R A RAZRE AR, b
REERFEZERE, BORMERAT B, BEER”,
T % T8 AHLA) W5 R RE O N A2 2 P AT 7 BT K R 2
N TAE.

(=) HEBANEEARAA B Z FIGHARAE

T AMFEARW Je A0, ARG RATHEH] . AR EaH AR
SRR, MAaEOREEIENRE, GERGERIEMYE
PRI NA KB Z, KR T AN R R IE, LA
JeAE DU TAE R AT Bedh, MKmkE, Hil
NI Z SO K R A 2 R SR A A R e, XA R
T RANEARLE ORI SR N AL A Rk AR

B BBREANEDRRZTIEFHET #EBEREN

(=) JnsEIE AL Hh B AL fR g R ZE AR 3% AR

SEALRSAAORY,  NSEMLELR A TAE. HRLER AN
AR, R AR T B T6 AL B R MG AT I
WAOHE, W OREOR I A E R R . X LB B
Xk, FURROINGREEE, FREITEANL AT, FRRm™
BRI, B RS B .

(=) @ Te ANLI e PR B iE

I E AR K, HE3ETEANS IAT W 1 & (6 FE R
AR R TAERITREE, ST AN TR AT R, AR
B AN R R AT St . BhAh, SEIE ST AN T
&, AR U AN CATHRIE . R R AR AN B A
AT S WS RV R, B ORTC A MRS R A 2 A b
BEAh, SRR NSRBI AR, HERE T AN B [ F Rk
TR &I FERLS, ST AN & G0 8T 2 1R AR 2
PEILERME EATIR, P M & A

(=) IMRAAEEIREE, @588 1A AENLH]

FUR RIS AT 5 b B  To AMLBA AL 7 2 A 1
TR GIRAR . HLUR NGNS, LIRS IR
TN RN A oAb, s To A ML A
H 4 TR, R R LG R £ 57 56 3 (¥ P S UIEATL A,

PR ERTT & 26 IF B AR N D B A& e AHLIT 1
BB .

75 GEiE

IEGORTSCHTIR, AT HE LR i BRGE TAT 1 s 22 5 1A
8. EOKRYIZ R AL G0N AT RO U s RO REx s K &
e b R XU, RS BE N DA A i fe R F b s
TR A 8 e A B PR A SR 7 e S R A SRR L. AEHE
PR A BE AR o TE ANHLEARAE Dy — Rl % i fif th 05 58
HA BRSBTS g A % 2
W5, T ANLBOAR LR R AL 5 o0 2 TAR oK 1 3 dr itk
AR, BORMR 1A AR AR 22 4tk

1/ GO 15 % N VS e IR (B - o R T
AR SCRF . B RS MG R MR AR IR B, T AHLAE
B SR SIS B IR, JFRIEE R
TR REEREA, TR e N TR AL S N A i B LR SR AR -

A, TE ABUEARAE D A TAF i ROHE ™ th i i %
WS, R TAERELR. BANRE A F ARG, £
WA HIEEZ IR T I ANLRIHE R o (E AN B IR 5T
SRR, FATEBLHRARGE, TEANUREARRA ™ dhidk DA
R N E LRI, sy )22 A SR o .

(&35 3R]

(LT A A W S B M B F 7E (D). b g ifg O% 27
Be, 2024.

(2005, T8, PRIKBRAE. Jb77 8k O A TE AN 7 I
UEARAENRIEFE [T, s E DR R ROR, 2023, 5 (09): 4
-10.

[BIFAEMS, SKF5R, ©47. ) R D FER T AU
PR L], A EAESFIEIZ, 2017 (15): 50.

AV &M =T IR AR TP 2 b e AHLIE A
(R F S (). rE A ARk, 2023, 17 (22): 140-142.

[5]Dvo ~ rdk, P.; Miillerovd, J.; BartaloS, T.; Br
‘una, J. Unmanned Aerial Vehicles for Alien Plant Sp
ecies Detection and Monitoring. Int. Arch. Photogram
m. Remote Sens. Spatial Inf. Sci. 2015, XL-1/W4, 83
-90. [CrossRef]

[61FREER, Zadte, FZER.ERTANE &K R
[J]. E54R, 2023 (06): 85-88

TEF A W& (2002-), 55, DU, WREER, &
B, WU IR BRI

FEIUH AR 2023 4 LR R A BT L
WIZRITH  “ TE NHUER FE MR RE B S R R et 7. 2 Tk 5%
PR 7 (T E S5 202310271001 (B B AERF 7R
o

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

233



