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Abstract

Tobacco is one of the major cash crops in Yunnan Province, and its planted area and yield infor-
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mation are an important basis for the agricultural sector to formulate relevant policies. Therefore,
a real-time, accurate, and more cost-effective method of determining tobacco acreage and moni-
toring tobacco growth is extremely important. In this paper, we use Sentinel-2 satellite images as
the data source and the PIE-Engine remote sensing cloud platform to interpret the remote sensing
images of this study area in 2021 and use four classification methods: random forest, support
vector machine, neural network, and deep learning to extract tobacco planting area information
respectively, and compare them, and conclude that deep learning The extracted tobacco area was
1989.36 hm?2, which was the closest to the tobacco cultivation area in the statistical bulletin of
Hongta District in 2021, with an error of only 3.12%.
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Figure 1. Location of the study area and satellite imagery
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2.2. BIER

AR A Sentinel-2 1 EAGRIE T BRI /H[11]. Sentinel-2 T2 G A v WG Rk k4 41
13 M B, SHAMEE T EME, BAEEEROEGEER . Bl Az E o s, M aima
B XA SRR A . G 7 X AT S B A Y, i R BRI AN K. oK. AR
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AR F 8 B H = RS &8 PIE-Engine, % TP &&ET b8 WBEM. KM A TR 6
FAR B 00 R I ERRH S R BE SE T 5 G, AT AR 2 R A, BORD T IR R AR A S
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Table 1. Study area training sample set separability

* 1 MRRINGEAETSES

FEASE WIGRFEAT] 73 B 1

g EEERCRIERER o e maoom MR e mm g

™ M

P 280 70 2.0000  1.9999  2.0000  1.9930  1.9970  1.9990  1.9970

KIR, 100 25 1.9999  2.0000  1.9999  2.0000  2.0000  2.0000  1.9950
YN 128 32 20000 1.9999  2.0000 1.9880  1.9030 1.8390 2.0000

fH B 310 77 1.9930  2.0000  1.9880  2.0000  1.6780  1.9860  2.0000
HAbEY) 360 90 1.9970  2.0000  1.9030  1.6780  2.0000  1.8310  1.9990
F 15 FH b 146 36 1.9990  2.0000  1.8390  1.9860  1.8310  2.0000  1.9970

ot 36 10 1.9970  1.9950  2.0000  2.0000  1.9990  1.9970  2.0000
25 9%5F*%
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Figure 2. The tobacco planting area extraction result plot in the study area. (a) Is the
deep learning extraction result; (b) The neural network extraction result; (c) The
random forest extraction result; (d) The support vector machine extraction result
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Figure 3. Area extraction and relative error
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PR3 FHEEERIRTT REIA F £ B PO RIER S A 2 5w, H iR 2 ST R s, IR 15
REOIBE T 00, EAVEE )T, EMIELE, RTUAMUR SRR L, B, REAR DR R A AR R
EHAERT B . BENLARM 2 BE I 0 RS RAG B 2, R 20 KA W B EA S 2, Ik
PRF BRI 2 PR IZRTE NS, I Z AN B R R R, R BELAR MR ZLE B 45 2R, &
AT R SR A S TSRS . FERPIA 0 R T LA 6], fe 282 2T NIt R GE 0
GroRELS, BATH I D RE A e T T SRk DAL AR (B 77, (B2 R AR BR A = K AN T8 40 I MU JEVR HEAT
WICEMR E QR AR YE, RASR, STRFRENE - FEGNLa 72Tk, R
LEIRS P E B SRR AR B H AR, 4 S BN R B G BB BB

Table 2. Overall classification accuracy and Kappa coefficient

2. BT RIEEF Kappa R

VA Vi RTA SR FAEE(OA) Kappa # %k
XFFAEHL(SVM) 91.7049% 0.8669
BEHLARK(RF) 83.2481% 0.8113
IRFE%:>)(DL) 94.6960% 0.9194
122 4% (NNC) 93.4047% 0.8805

33. REGRIREDH

AR (AIX 2021 FEREF AL KRBT AIRY , 43X 2021 FFH R E A Y 1929.21
hm?. Gt Goit bt 5, Wik 4 pos, HhMXHRZEE KT 0, RoRD ISR RIS IR MR
ZAH/ANT 0 MR RIFER IS . B S FIASR AR 1989.36 hm?, K5FE N 96.88%, i#ZE(HLIN
3.12%, M BIX LRI ILR s M REHLAR PRIEIREHE AN 1790.88 hm?, [HIAUKEE A 92.83%, 1R %1 &
Ky NT17%, SR RBAWPE, HRFRSETENTUEFHHZ.
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Figure 4. User accuracy and producer accuracy
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Figure 5. Missed errors and mis-split errors
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Figure 6. Spatial distribution of tobacco
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(202001BA070001-109).
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