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Application of wavelet to time series of remote sensing imagery data analysis
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Figure 1 3D Discrete Wavelet Transformation (3D DWT)

4 BEIHE., BEREENRU O a2 TROLNS,
TDrE MNERXYVz—TLy P REEKIZE S Vx—T7 Ly NERTHNWITBSWIHEDORFZEME L 2 IERE
[T 2 2 SEIRETH D, 7o, FOBAW AEERS L UEDHR— FREFUICSRSLENH D, K
EMMIINEAZ T =—7 Ly FTHIUT IV, R — FRidhiH L7V BEMHER L USEHR BRI BIT 5 7
L—AhL— MEfFET 5120, BRBRISBIRNREEND,

3. BRYE— ML T2 ~DIEH

BERRO=RTAREEZ BRI L., BRPREOHEEIT> TR A 1 =X AEAB L UBRAMOEREY B L L
PR TR R(TRMM) (2B S N-BRL—#(PR) F—F v =—7L v MEFZERA L. BRO=KT
WEZ AN B,

31 =V
R =— 7L v MRRRT,

R~ dd e (20— k)
7k (10)

W22 B, ZOROEICEND2 Bfuno—F %,

9i(z) =S _dP ¢ (¥x—k)
; (1)

EEL, 75,
hj(x)=g;j_1(x)+gj_2(x)+--- (12)

EERFTIEICTD, ZIZT B IILVLERHTNS, ZHUMER. 70 AV —hx) BV =—TL
v FERAIG-1(X), g2(x). * ¢ - ICHMLIZ L xinT B, ZoL &, HRI—EHOTRIIRLT, i,
ELLARTERTFUT2 62, FORDIZIE, v F—v=—TLy by BEERKLERDILENHD, ZD
BEEBME 22 X 522 —vx—T7 1Ly M, ZSEFQBEARNT L XiTh 2 BBEMORRREEFIA L TED
s, :

Rir—1 v VB 1XRDY — R —BHR TR T,



115

b2) = 3 prd(22 — k)

kez (13)
E, vP—Tx—T Ly by TROY— R — AR TIRE 3,

(@)= akp(2e—k)

keZ (14)

A=V T BEZBND L, ERENDL~NI EZ ITOWT{pQx—k)) DEDHZERY FRED, (-
| BOBSY €V 13RkD L S ickT o LN TES,

hi(x) = Zcfcj)gb@jw —k)
k (15)

=R NBHRINDV) CV+l THD, Fie, ¢ ICHETEIF—rz—F1L bw VBEZ 60D Ly2ix—k)
@BEZ»EF&JH@ BRED, EBOMg W 13ROBICRT = LN TE B,

()= w2z )

k (16)
Fre.
Vi=Vi+W;_ - a7
BERY I, Tbb, W ITROL 5 o BANTHETE B,
hj(x)=hj_1 +gj—1(x) | (18)
Ll ORBBGREEsGn, n LT3k,
w{HD —-ZZm B PI=an S
wir ) —ZZPk P
Wi =S G

t k&

wg}'}l) = ZZ‘]k—qul—Znsg,nlg
Ik 19)

&%, TIEL, pp BAT—) W TBEDY =Ry —NFHF, g 1Zw P =T =—T Ly FOY—R I —LARFIT
BHbh, VI ORBUWREILITOR 2 FHRERT 5% —IRTTDBE DHIAONWTTET,



116

A3y u-h =1
o= g

RELINNKE LS PR TSR Y
241 Ok k

(20)

LB, IEART—Y) LBy 2L o TARSNDBERBERIT LS, BBIT— & (o3 LTl =
—7 Ly NEMERT L(F =), EEBERSL) EBEEERIH) ZaFENnD, v=—71y MEREOER
BROSDOBERGET D LIZ LV F—2ERBER SN, T=—T7 Ly NEREOBRBEERY DI L THEY
x—7 Ly NEREPRETZ LIk V= v VHHNEREN D, Figure2id, HBRAH 7—RRFIT— 2T LT—
KB = —7 Ly NERPHET LIk D =y VHIHE T B TH B,

80 4 " ’ Y T v 20 -
; | |
70 - ; 15 ‘]
60 f; 1
0
L i [ i
* g LRI -
40t b P :
Y H > S
-5 - i i 13
20+ | b e
B o 0
W . i
NN T 15 t
0 b dand ;
: . . " » _20 SO S, “ 4 SR N RN
0 20 40 60 80 100 120 140 o 20 © e 80 100 120 140
Time Time
(a) Time series of back scattered echo data (b) Differentiation of the time series data: Edge of rainfall rate

Figure 2 Examples of TRMM/PR: Tropical Rainfall Measuring Mission/Precipitation Radar data (Back scattered echo from
raindrops measured with precipitation radar: Closely related to rainfall rate)
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(a) TRMM/PR echo signal in the nadir direction (b) Edges which corresponds to rainfall boundary
Figure 3 TRMM/PR measured back scattered echo from raindrops in the nadir direction and its edges which corresponds to the
rainfall boundary
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Figure 4 Original TRMM/PR data and transformed images with 2D Discrete Wavelet Transformation: DWT based on Haar
and Daubechies mother wavelet.(LL, LH, HL and HH images are situated at the right top, left top, right bottom and left bottom,
respectively)

(a) Haar wavelet (B) Daubechies wavelet
Figure 5 Reconstructed images with Inverse Discrete Wavelet Transformation: IDWT using LL component only based on
Haar and Daubechies mother wavelet.
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(a) Haar wavelet (b) Daubechies wavelet
Figure 6 Reconstructed images with Inverse Discrete Wavelet Transformation: IDWT using HH, HL and LH components
based on Haar and Daubechies mother wavelet (Edges extracted images).

(a) Haar wavelet (b) Daubechies wavelet
Figure 7 Reconstructed images with Inverse Discrete Wavelet Transformation: IDWT using HH, HL and LH components
based on Haar and Daubechies mother wavelet (Edges extracted images with noise removal).
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(a) Winter time (in February 1992) (b) Summer time (in August 192)
Figure 8 Relative humidity distributions at the 8 layers in the atmosphere
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Figure 9 Time series of 3D assimilation data: 4D assimilation analysis.
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Figure 10 Intensive study area (white colored area where is relatively calm changes of relative humidity)
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