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Seed Maize Identification Based on Time-series EVI Decision Tree Classification
and High Resolution Remote Sensing Texture Analysis

Liu Zhe' Li Zhixiao' Zhang Yankuan' Zhang Chao'®> Huang Jianxi' Zhu Dehai'
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. Key Laboratory for Agricultural Land Quality, Monitoring and Control, Ministry of Land and Resources, Beijing 100035, China)

Abstract; To address the issue of distinguishing seed maize from grain maize with remote sensing,
a method of multi-temporal OLI/Landsat — 8 remote sensing images combined with GeoEye — 1 high-
resolution texture was proposed. Utilizing the phenological phase differences of all classes from multi-
temporal OLI/Landsat — 8 images, the C5.0 decision tree classification algorithm was applied to the
constructed EVI time-series. According to the texture difference between seed maize and grain maize,
thresholds were set to identify seed maize by using GeoEye — 1 high-resolution texture information.
Finally, Linze County of Zhangye City in Gansu Province was taken as a study area to test the method.
The results showed that the overall classification accuracy of multi-temporal OLI/Landsat —8 was 86. 31%
and the Kappa coefficient was 0. 81, the user accuracy of maize identification was 88.39% and the
mapping accuracy was 95.35% , which can meet the demand of further identification of seed maize. In
contrast, when combined with texture information from high-resolution images, the user accuracy of seed
maize was 86.37% and the mapping accuracy was 83.02% , which were higher than those of exclusive
OLI/Landsat —8 data source. The conclusion is, this method can play a technical role in monitoring seed
field over large range fast and accurately with remote sensing technology, enforcing seed market
supervision and improving the authorities’ response time to the market.

Key words: Multi-temporal ~Remote sensing OLI/Landsat — 8 EVI  GeoEye — 1  Texture

Decision tree

Wk H . 2015-06-30 & H#. 2015 - 08 — 04

* B 5 HIRBEF I A 9 B0 H (41171337)

EE B X, 0w, A, AR SR R AR S RN E R ST, E-mail: liuz@ cau. edu. cn
BWAESE: ok, B AR S0, EEMNG AR S E £ % U8 B W 5T, E-mail : zhangchaobj@ cau. edu. cn



322 & A Bl B ¥ i

2015 4

5l

PRy il ol £ 77 05 5, 3R IO 8 R A by =X AT
A Geit FshAE I A . IKEEAL G N Lt A, B %)
A R R A R 0 T R S A S 3R B K
ROCRARA, 0 M 32 N Ry 52 e A, ¥ LA 2 Fh 7 11
WA R T B Aol A 7= B TR oK

EARSK, )z PR T T 2 A 18 B A A
PRSI AN . SCER[ 1 -8 ] 2 NOAA-AVHRR
8¢ MODIS ) NDVI 7 i Sy 540 U, 43 At NDVI i [A]
7 A 2, R R 0 o A i L 43 T2 R L e R RLAR
e DA 43 A5 R - B AT 4 28, DR IR LR
FEMARAEY o (A Z B A 328 B BOHE 25 18] 43 R AL,
S A R DRI RUBE , X D T A2 AN ) e R 225K
w2 (] 4 PR R SRS , 1 Landsat TM/ETM + |
PRBE U G /N TR R HI-1A/B 48, X 25 8] 43 3 %
B[R] 43 BE 3R 250 8 AT o A6 AR DG Hh B RUBE 9 1 90 17
S N Tz . SCERL9 - 12 B 2 BF A T™
BE ST ARIEW 25, T3 - 14 R HZ
BEAH HI TR 504, S8 T AR . kA S
BRL1S - 17 48 RhG TM 5 MODIS B [a] )5 51 7 i, 78
gy AR B AH 506 5% AR, SR EAE Y o A A5 B
Murakami 2" F| F] 9 & SPOT/HRV %4, 4 ¥ 4E
YIAF B NDVI B2k, 5230 B A B JEAE D iR 51, O
WFFE T A ) B AH AL X 20 RS BE s i . DR SR A 45
LA IRE Z B A B A TR T 2
AR LIS 1] 97 38 JRORHE G £ g R gt

il

DA AR SR FE S o A oK IR B4R A T R Rl (R B
ERADNEE S TR QI PP s & Y157
15 19 T BRRAE , 1) R S0 R D 78 15 2 B R AR
T A5 AT HE A 2R B L R AR ST H R
A AR T WA 3 B A A% 0 o B X R B 9T Xl i K
4 0 s S 3t R B, F 5 0 A K D K R Ok
TEYIE T AR B 7 2R A 2 T 4 T 1
G IR L 3R Pl 4 & OLI/Landsat — 8 2 I 4] {5
B GeoEye — 1 15 4338 I A5 SCHLAS 181 1 b 6 0K
e b P R T AR IO 0, I o 4 R S AT B

1 HrRRERIRRE R

1.1 ARRXREBEAREDERR

PLSK AT R %0 1 H 7 48 T 2K o 35 3t Ay o [
T AR B K e B L) EOR I A Bt 2 — o AR S0k
FE R 48 T8 40T I 2 B K A X A 5 X,
MR A7 H 7R 28 100. 154° ~ 100.271°, 4k 4 39.248° ~
39.340°, A 1 fiw, o4 E N GeoEye — 1 £ 5%
TR BB R o i XK 1400 ~ 1500 m,
b Ak 0T G A JAR P e A R e 6 SR 3% ik
62 P 5l v PR RS ARV B A T IR AR R
fii Y7 PR Y 38 i P RO B B B SR X, BF
8 DXl KRl T B R SR, s, R 2O
FRFE R , K BH 4 5 i, 477 24 H BT 45k 3 052.9 h
AERE K 118.4 mm, 78 &K & 1 830. 4 mm, fF /K &
R, A T MR o 32 XS TR A A (5B R 3 o o R K
FOAFL , 2 ) T R RO 9 B B AR 50 X

. R X
O iEER
D HHE
0 125 250 500

B BFSE R R B s R

\

Fig. 1 Study area and remote sensing data
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Tab.1 Multi-temporal remote sensing data of growing season
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Tab.2 Confusion matrix of maize identification with EVI
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Tab.3 Accuracy evaluation of different classification

methods of seed maize
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