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Fig.1 Retrieval progress of apple tree canopy reflectance
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Table 1 Radiometric parameter from 6S Model
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Fig.2 Contrast of false color image of band 4, 3 and 2 before and
after radiometric correction
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correction

2.2 ¥ERMERRERSE
2.2.1 REER

26 MEX IR RM—G 0/ i & S
S RO 4 2 SR H O B RME 5 Sl e 2 I A
VMH LR, Wikl 4. 5o 2 OO R bR 4 B S
0.086 b, HARUE B AR B SE s R 21 3.

5 B S A B, 5 1 BB oK T SEME T 4 3B
T/NF SR s MG TC o R S 28 5 SEIIE (1) 22 BF
R, B 1 DB MR T S s MR S R A 1 5
7 P B LS e AR b, e R S R ANM L
RN, T HARHR (%) (K4 fB3rde) Rt —5
M, ARFNTEH 3.189~30.918, 1M M S 5 R AR 2
A7) F-24.093~100.035, FM—1G T0 3 f [ 5 %-135.00
5~125.001, Hie i &% 11.261~95.829, HARIEYY
KT8k J2 S 3 S S 2 AR 27,729, DI IX — O ik
HAT P BAs e .

075 1 150
0.65 0 s
055 ﬁg

5 045 g

g 035 %

B 025 &
0.15 i
0.05
0.05

e a2 R A bR, c RM—BIT/H RIS %, ditkx
WG e E 2 R AT LRI 2 5 SRR s g RM—1&
TOH i S 2 SEMIMEAR S D2 s b bR SO S A R S DR AR R 35 2
1568 2% S 5 S 3 5 S A R e 22
B4 RATFF#afaAnsdiz £ i
Fig.4 Average reflectance and relative error of each band among
different types of reflectance

DA R PB4 BB AR5 LM AT 1
EHZEFREFEDHT, R RRE R T AR
KV Py WA 2 P, r ORI SED AR S i
TN PBURR WS SSMEZE AN 3 N r (B, BR
VBN, T2 AR A r (R, LU R S S
S, BIHIA YRR HT I s N THER, BR 2. 4 BB,
ek S S SR T AR R A, R S S ME 22 A8 s P
%, Bz R g m 5. 7 WBERARFES, I
REVNT 001, RUIZEFEF. 40RUN 4 KROFRY
SR B0 2 R AR AR, AELIE — S8 7 2 ] A e 5 B S Al
fZEEngisl, HAOGYER B4 m, JUH 5. 7 BB, &R
AL (R BSOS 5 M S S i r (R
MG, 2 T e, RYMEIC X T )= )
UIE SRl p U JiuN

x2 THRHREREEMUSN

Table 2 Significance level of average reflectance of each band among different types of reflectance

e 1 2 3 4 5 7
N r T P r T P r T P r T P r T P r T P
e 049 3908 0 059 1451 0 068 1088 0 060 1209 0 062 353 0 072 1559 0
FW—4Ies % 048 4808 0 024 859 0 003 2221 0 058 1840 0 020 2307 0 030 2235 0
WRGERS %R 072 1954 0 068 2969 0 072 2661 0 069 626 0 068 2334 0 072 3007 O
FEERERG R 057 282 001 069 1418 0 079 364 0 070 1527 0 078 195 006 084 135 0.19

Ao AMRAREG ThT RIS POARENAKT.



100

Ak TREZAAR

2012 4F

2.2.2 AR

K 26 MRS PB4 KRR H9ME LRI 5,
ANFB BRI fle B R, BB 1,
3. 5 A0 7 DUE SR B SO A e e s e, B 2 2

0.16 ¢
0.14 F

TSI A LRt 2= B SO R R S, B 4 B
AR S S A R B R, B BOTF IR I B HE
AT, AR AU R RO B 45 S
BB BRI S A S AR TS

ET @z % —a— RURMHE B KB iR %

0.12 taes

0.06
0.04
0.02

WU 2

0.18 1
0.15 I,

0.09
0.06

BB R %

0.03

-0.03 L

035
030 |
025 |
020 R
015 |t
0.10 f
mﬁ

RS U 2

-0.05
-0.10 -

0.10
0.08 [

012 f,

1 3 5 7 9

11 13 15
FEA
a PR

17 19 21 23 25

13 15 17

[E¥N
. B3

B 5 ZOkBATRARAR 4 R R

B2 AR

B AR

BT R AR

0.16
0.14

0.12 4

0.10

0.08 i
0.06 |

—A— MR KRR R R R R R

0.04 [1:1 M

0.02 [}

0

0.50
0.45
0.40
0.35
0.30

025 [
020 P8
0.15 fi]

0.10 {11

0.05

0.28
0.24
020

0.16 a2

0.12
0.08
0.04
0
-0.04
-0.08
-0.12

15 17

FEA

b. B2

FEA
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Table 3 Standard error of estimate of band reflectance of each

sample
bR
FA EST) FM—G T IR o R
R MR U R
1 0.0490 0.1354 0.0986 0.0704
2 0.0707 0.1589 0.1121 0.0390
3 0.0737 0.1552 0.0693 0.0342
4 0.0548 0.1137 0.0741 0.0560
5 0.0515 0.1305 0.0729 0.0446
6 0.0612 0.1514 0.0701 0.0347
7 0.0611 0.1376 0.0917 0.0517
8 0.0466 0.2246 0.0689 0.0428
9 0.0799 0.2396 0.0749 0.0290
10 0.0748 0.1377 0.0674 0.0284
11 0.0724 0.1678 0.0907 0.0238
12 0.0583 0.0992 0.0668 0.0483
13 0.0474 0.1213 0.0892 0.0658

19 21

19 21

23 25

LEES
bR 22

LS EBY TGt b i i S
Rt SRR Rt Rt
14 0.0611 0.1437 0.1017 0.0577
15 0.0536 0.1466 0.0851 0.0560
16 0.0682 0.1180 0.0600 0.0322
17 0.0722 0.1601 0.0862 0.0450
18 0.0405 0.1435 0.0895 0.0742
19 0.0639 0.1790 0.1100 0.0552
20 0.0488 0.1634 0.0938 0.0574
21 0.0671 0.1546 0.0950 0.0469
22 0.0724 0.1685 0.0841 0.0328
23 0.0755 0.1424 0.0938 0.0486
24 0.0479 0.1862 0.0989 0.0698
25 0.0554 0.1539 0.0789 0.0523
26 0.0590 0.1388 0.0797 0.0388
Bt 0.3160 0.7939 0.4377 0.2519
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Improving retrieval accuracy of apple tree canopy reflectance at blossom
stage by combining 6S radiometric correction with pixel unmixing method

Wang Ling!, Zhao Gengxing'*, Zhu Xicun', Dong Fang?, Wang Ruiyan’
(1. College of Resource and Environment, Shandong Agricultural University, Taian 271018, China;
2. College of City Development, University of Jinan, Jinan 250022, China)

Abstract: In order to obtain approximate true reflectance of apple tree canopy, taking Qixia city in Shandong province
as the study area, the ground surface reflectance was retrieved from TM image through radiometric correction based on
DEM and atmospheric parameters from 6S Model. And the reflectance of apple tree canopy at blossom stage in 26
sample orchards was further retrieved using pixel unmixing method. Then the retrieval accuracy was assessed by the
comparison of retrieval reflectance with measured canopy reflectance at the same time, apparent reflectance, and
apparent-unmixing reflectance of 26 samples. The results showed that this method could weaken the effects caused by
atmosphere and topography effectively, recover the ground objects in the shadow of the hills. So the analytical ability of
ground surface retrieval reflectance images was improved obviously. Errors between canopy retrieval reflectance and
measured value were the least of the four types of reflectance, while correlation coefficient between them was the
highest. Moreover, the display features of canopy retrieval reflectance among samples were more similar to measured
reflectance than that of the other types. It could be concluded that this retrieval method was feasible, so this study will be
served as a reliable reference to obtain the base data for the apple tree management, and other similar agriculture
retrieval research.

Key words: remote sensing, reflection, pixels, radiometric correction, pixel unmixing method, TM image, 6S Models,
apple tree canopy



