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NDVI Noise Interpolation Using Harmonic Analysis

Soo-Jae Park, Kyung-Soo Han ', and kyoung-Jin Pi
Dept. of Geoinformatic Engineering, Pukyong National University

Abstract : NDVI(Normalized Difference Vegetation Index), which is broadly used as short-term
data composite, is an important parameter for climate change and long-term land surface monitoring.
Although atmospheric correction is performed, NDVI dramatically appears several low peak noise in
the long-term time series. They are related to various contaminated sources, such as cloud masking
problem and wet ground condition. This study suggests a simple method through harmonic analysis for
reducing NDVI noise using SPOT/VGT NDVI 10-day MVC data. The harmonic analysis method is
compared with the polynomial regression method suggested previously. The polynomial regression
method overestimates the NDVI values in the time series. The proposed method showed an
improvement in NDVI correction of low peak and overestimation.

Key Words : Harmonic analysis, NDVI, MVC, Time-series, Noise.

29} : NDVI(Normalized Difference Vegetation Index)t= 715 #3} HU e} A48 W} g2 2

S 93t 328 A Folo F2 o 77 ¢4 28 Fer g S5 vk At J AR
+ AREe AAE FHE AXNA HAT AA DA 3 cloud pixel, 7] &3 AW AH 5O2 15k
NDVI gko]l AE7Hlow peak)El+= noise7} BAYHA €t o|&idt EAIHS ai2st7] sl =uf - & I+
7b gs] AEa glom AL w2 %I(high peak) g FHs}= H“?j"] o3 ok XS o]85to]
noiseZ 3= whdo] AtE oy B oz Aztac v Briws BAE] glvt, waba & A

AN B Brbe s EAEE 57%735}&7\} 23t 24F 018319 low peak 92 F s FEH
%%W%M%13@@WVWmewwmmmdemﬂﬂﬁ%%MﬂﬁQQﬂHJ
& o443t yhake) Wl £4& a7k Ash ANk el AN 2|50) AAE BAJo] 2 YRS NDVI A4
fraw value) Hrt @AM 02 ZYAPakste] 23t 24-S o] g3t o] o $43h A og Hots,

A3
l:l
J

£U20109 59 179), AR 20109 84 209, AEAAU@010 8% 279D,

ZALA AR 74 (kyung-soo. han@pknu.ac kr)

~403-



Korean Journal of Remote Sensing, Vol.26, No.4, 2010
L.AEZ

A A)4(Vegetation Indexy= |4 e Hy: 3
o] SpE 27 213 9 Alutst 59 713 HalE 9
Zola 2|29 A e elsirlol 483 A Fo|
o &3 AU R4(Leaf Area Index), FVC
(Fractional Vegetation Cover), FPAR(Fraction of
Photosynthetically Active Radiation) S3 Z-2 414
A AEEY A ARE AMEE o]F 7tez 4
E9 13 3 AAFFGross primary productivity) @ 4
URPAPAFFNet Primary Production)& Ao &=
% 7V A e 71 7| 2 oJHA E Sa3 M|t

detzos At A4 A-INDVDE Ho) AR
oA A (red) NEF F3 Q) (near—infrared)
XS] WiALE: Zpol7h A Uehbe AL o] g3lo] A
E%th NDVI 4H2 oo 94 Ag9) di7) B4, =)z
B, 15 AA, FIF8 a3 AA(Bi-directional
Reflectance Distribution Function, BRDF) 9] A
A2 P AN F2 g 345 HAs=
HHQ MVC(Maximum Value Composite)7]®
“(Holben, 1986; Gutman, 1987; Miura et al., 1998;
Goward et al., 199)% -5 ©A 7|4 CLAVR
(Cloud detection identification algorithm)(Stowe
et al, 1991) 5 o}-g3ic},

SHAIE ol2fdt & AT B3ty S|
AASR] &3t §F 15 2 1§ 28K shadow) 59
Y, Aol2& 9 vlA UAEL) 9, 22)3 74 o]
29| Ao HoRlE RO Yoz <ldlo] AEE
AlAE NDVI ghge] §33] Wolle #4Hnoise)ol
EAH o= At

ol2&t NDVI noiseE AA3L7] Y3l Fu - 2JollA
£ U 7RES o188 At 2dET 9o
22491 A+ 1) FEo B4 (Fourier analysis) 2
(Roerink et al., 2000; Jakubauskas, 2001; Moody,
A, and Johnson, D.M., 2001); 2) YAZE o]&3t
BISE(Best Index Slope Extraction algorithm) 3
(Viovy et al., 1992; White et al,, 1997); 3) 0|5 B
£ o183t W (Chen et al,, 2004); 4) 7F-A|¢F R
32 g H8% W (Jonsson and Eklundh,
2002); 5) 75 & AlF AF 37)4E o188

(Swets et al., 1999); 6) % o8 3194l (Polynomial
regression)& ©1-83t W (EE1L, 2006) 5o} Sict,
o]gA NDVI noise 2ol gt A7} St o]f
= A A7t AV 71% dE 2h 9 A8 HEt
g2 9 AY 2 B EH 5o §lof F83t 7]8t
Haolo] AN B ASEEY Aol 9 vl
A7) wjZolct, waka], & = - 9 Aol T
g BA 7|9 o] Eds] AFE T glovt K g
%t noise AAE A& o] Bag Ao 2 wekdr,
2 AtolAe 22 S o ok 34 018
Y] ZAAE EAskL o8 AfAstaat 23t £
A& o gsto] BAS L3kt £ /fUE W
o5 ot 34 083 Wi T B E R4S S
B3AS AFstglen shite g E2sh= 5709
and cover °f| thslo] 284 AARE F3st5ith

v
¥

2. 4+ 28

NDVI AHEE-& NOAAYA Q] AVHRRAIA of A
km?] 37t =S 71 T-day T4 AEE AT EH
™, Terra - Aqua 9449 MODISAIA A& 742}
250m, 500m, 1km?®| TRt $7F =S 712 16—
day &4 AHEE MODI3 product® AlFEIL i},
SPOT9A Y VEGETATION(VGT) AA A z}+
1km¢] 37 A= E S1, S10, D10 productS A&t
o}, & At A ARgE AHE= SPOT/VGTAIA oA
£31 20081 19%-€] 1287129 NDVI 10-day MVC
k291 S10 productE AR of AR MVC 7]
2 10% B 5 U3 9A1 Q) shaof dhsto] A4 xj4=
£ 3A WskA| gheths 7S, TR w2 e A
3l Whio|t), Fig, 12 20084 S10 #4223 2|4
o thgk AJAE TEjz=EH ol AHEg ¢4 HA
Y& Yol = B3t NDVI to] Rofal=
@4, & noise?} e

AT 99 e JUE YR SPUL &
g BEX 95| FRe BE AHE ¢7) % B2
224 2001 AZHE MODIS Global Land Cover
1km AEE o]€3}9ith MODIS Global Land Cover
map< MODIS AlA 9] AEEEXN A A4 72

~404-



g

—— raw NDVI|

0.8

36 q

NDVI

0.4 q

0.2 4

Q.0

[ ;5 1‘0 7’5 2‘0 ZXS 3‘0 3‘5
10-day number
Fig. 1. Lowpeak detection of SPOT/VGT S$10 NDVI data.
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NDVI Noise Interpolation Using Harmonic Analysis
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Fig. 2. Comparison raw NDVI with corrected NDVI by
polynomial regression approach for one pixel {127.16",
35.12°) of Mixed forest class.
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Fig. 4. (a) Lowpeak detection boundary for one pixel (127.16°,
35.12") of Mixed forest class (b) Comparison raw NDVI
with corrected NDVI by Harmonic approach for one
pixel of Mixed forest class.
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Table1. Noisy pixel distribution of land pixel for 10-day NDVI MVC during 2008

Date Noisy pixel of land (%) Date Noisy pixel of land (%) Date Noisy pixel of land (%)
20080101 42 20080501 19 20080901 52
20080111 58 20080511 41 20080911 39
20080121 59 20080521 61 20080921 42
20080201 46 20080601 55 20081001 24
20080211 30 20080611 34 20081011 46
20080221 57 20080621 39 20081021 86
20080301 52 20080701 40 20081101 43
20080311 20080711 41 20081111 46
20080321 82 20080721 39 20081121 55
20080401 45 20080801 10 20081201 39
20080411 75 20080811 75 20081211 47
20080421 39 20080821 72 20081221 49
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Fig. 5. Comparison raw NDVI with corrected NDVI by Harmonic analysis: (a) Croplands; (b} Deciduous
Broadleaf forest; (¢} Evergreen needleleaf forest; {d) Open shrubland.
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Fig. 6. Comparison raw NDVI with corrected NDVI by polynomial approach and corrected NDVI by Harmonic analysis: (a)
Croplands; (b) Deciduous Broadleaf forest; (c) Evergreen needleleaf forest; (d) Open shrubland.
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