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Precise crop classification based on multi-features from time-series
Landsat 8 OLI images and Random Forest Algorithm

LIU Jie"* , LIU Jikai® , AN ]ingjing"z , ZHANG Chao’
(1. Huaihe River Basin Meteorological Center, Hefei, Anhui 230031, China;
2. Anhui Meteorological Observatory, Hefei, Anhui 230031, China;
3. College of Resource and Environment, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract; According to the 7—scene landsat 8 OLI data of the 2014-2015 growth season in Wensu County,
Aksu region, Xinjiang, we extracted spectral features, texture features, vegetation index, and other high-dimen-
sional information, and constructed a classification model based on the Random Forest (RF) Algorithm. The influ-
ence of the number of important parameter trees & and the number of node splitting features m in the RF model on
classification accuracy was analyzed, and GINI coefficient was calculated to evaluate the importance of all features
to explore the best feature subset. In this study, parameter calibration and information redundancy elimination of the
model were completed, and the precise classification of various crop types from the study area of Wensu County was
realized. The classification performance of RF and other machine learning algorithms was compared and analyzed.
The results showed that among the three characteristics of crop classification, the most important ones were mean of
image texture, land surface water index (LSWI) closely related to crop moisture content, and spectral reflectance
of short-wave infrared, which were corresponding to two key time phases of crops in arid areas: growth period and
sowing period. Moreover, the classification accuracy of RF was affected by the number of classification features.
When the deletion amount of “feature” was less than 30% of the total feature number, the classification accuracy of

RF model remains unchanged. When the deletion amount was more than 70%, the classification accuracy decline

fs B #7:2019-08-11 & B #5:2020-03-02

E £ B MRS LI T 3 4 (HRM201606 ) ; ZRUBHE 24 585 [k AA %8 B3 H (ZHYJ201603)
BB XA (1990-) , B VLIERSA B+ WF53 07 1) A A BN B, E-mail ; maginas_nuist@ 163.com
BISEE  NEHYL(1989-) , 5 LR B, FENFF B AT . E-mail: livjkahstu@ 163.com



282 T XA 5T

38 %

increased. Finally, compared with decision tree, support vector machine, naive Bayes, k—nearest neighbor, and

other supervised classification algorithms, Random Forest Algorithm had advantages in both accuracy and efficiency

of classification results.

Keywords: Random Forest Algorithm; crops classification ; time-series Landsat 8 OLI images; variable impor-

tance; Xinjiang
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Fig.1 The Landsat 8 OLI false color image of study area on
14 August 2015 (a) and the location of study
area in Aksu, Xinjiang (b)
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Table 1 Features used in the classifications
FROEZS FHIESHL 4
Features type Features detail Number
N B1~B7 3L 7 4 BeA g
WELRA PikBUL R FTE
Band reflect: Bands reflectance from OLI image 7x7
and reflectance (B1~B7)
DVI, RVI, NDVI, GNDVI, EVI,
iERGE R TVI, GCI, GVI, NDWI, LSWI, 16x7
Vegetable indices MNDWI, MSAVI, NDSVI, NDTIT
SAVI . STI
FJH (Mean) \J5 2% (VAR) | [A] 5T
QOBAFIE PECHOM) EEIECCON) EAT o
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Textural features
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TETE R — L 2K S SAVI, 30 35 R S 24 MSAVIL {5
E A L SR T AR ARG & NDSVI: U — 4k 22 7 4 2 AL 945 K4 NDTI:
H— 27 PR 2 ST, TIEBHETE L.

Note: * DVI: Difference vegetation index; RVI: Ratio vegetation in-
dex;NDVI; Normalized difference vegetation index; GNDVI; Green nor-
malized difference vegetation index; EVI: Enhance vegetation index; TVI:
Triangular vegetation index; GCI: Green chlorophyll index; GVI; Green
vegetation index; LSWI: Land surface water index; NDWI. Normalized
difference water index; MNDWI; Modified normalized difference water in-
dex;SAVI: Soil adjusted vegetation index; MSAVI: Modified soil adjusted
vegetation index; NDSVI: Normalized difference senescent vegetation

index;NDTI: Normalized difference tillage index;STI: Soil tillage index.
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of trees (k) and number of random split variables (m)
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Fig.3 The effect of variable reduction on classification accuracies
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Table 2 Confusion matrix of random forest classification model

R R KR OFR Bk R WA A e Mt w0 B Wi kR Bat E"J):F
Type  Wheat Corn Rice Pear Walnut Apple Grape Jujube Cotton Forest Grass Building Gobi  Sand  Water  Total E;
N
2703 0 5 0 1104 4 0 90 158 1 3 19 0 4 0 4091 0.661
Wheat
oK 0 117 0 0 0 0 0 1 97 0 1 1 0 0 0 217 0.539
Corn
;J:j? 1 0 17981 0 18 0 0 0 1243 1 0 13 0 0 29 19286 0932
L
Pear 0 0 0 1753 339 457 0 o4 7 0 2 34 0 0 0 2656 0.660
bl 39 0 3 19 14477 593 0 41 386 0 301 78 0 0 1 16338 0.886
Walnut
S2
9 0 0 60 706 5702 0 56 31 0 88 16 0 0 0 6668  0.855
Apple
%E] 0 0 0 18 100 10 34 23 1 0 10 7 0 0 0 203 0.168
Grape
)
. 26 0 1 11 1112 180 0 9648 302 1 426 71 0 2 0 11780  0.819
Jujube
HidE
Cotton 65 0 2432 1 365 12 0 169 29432 2 31 78 1 4 32 32624 0.902
o
it 0 0 0 4 75 17 0 9 9 1715 6 33 0 0 12 1950  0.880
Forest
Hiih
. 0 0 0 0 80 2 0 140 4 0 33470 154 10 1 0 33861  0.989
Grass
St
EI}L 0 3 8 42 18 0 6 59 2 144 17776 5 2 7 18078  0.983
Building
g
. 0 0 0 0 0 0 0 0 0 0 0 4 34329 4 0 34337 1
Gobi
Wl
(:/Hi]' 3 0 0 0 0 0 0 1 6 0 1 2 4 5570 0 5607  0.993
Sand
i}
0 0 1 0 0 0 0 0 3 5 0 28 0 0 12593 12630  0.997
Water
it
Total 2852 117 20426 1874 18418 6995 34 10648 31808 1727 34483 18334 34349 5587 12674 200326
2k e
/EE?;A*%JX 0.948 1 0.880 0935 0.786 0.815 1 0906 0925 0993 0971 0970 0999 0997 0.9% 0.935

7 Note:UA . User accuracy: PA: Producer accuracy.
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Fig.4 Classification results produced by Gaussian NB (a) DT (b) SVM (c¢) K-NN (d) and RF (e)
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Table 3 Accuracy assessment of the different supervised

classification models

A YIRS AR % Kappa £
Classifiers Overall accuracy  Kappa coefficient
ANZ DT Gaussian NB 0.655 0.616
PR DT 0.851 0.832
A RRAL SVM 0.864 0.845
K-H4Bir K-NN 0.913 0.901
FEALERA RF 0.935 0.926
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Note; Features are named according to the acquisition time of images and feature name. For example, the spectral re-
flectance of the 4th band from the image on March 23 is named 0323b4; The land surface water index ( LSWI) from the
image on July 13 is named 0713LSWI. Other features are named similarly.
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Fig.5 Variable importance of the three feature sets
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