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We have carried out classification of terrain using Yamaguchi Decomposition,
which decompose scattering mechanism into 4 components (surface scattering, double
bounce scattering, volume scattering, and helix scattering). The decomposed
components are utilized to create full color image with RGB color-coding. Red is
allotted for double bounce power, Green is for volume scattering power, and Blue is for
surface scattering power. The great advantages of the research result are that the
color-coded 1mage is accurately corresponding to actual land-cover situation, and that
the image is easily understood to anybody, and that the image is sometimes superior to
optical one because of scattering mechanisms.

SR TERR
(BEHHAL - 1)
ELER fA] F2 78 2L & &t
2007 FBE 1,200, 000 360, 000 1, 560, 000
2008 F 900, 000 270, 000 1,170, 000
2009 F B 800, 000 240, 000 1, 040, 000
ik 2,900, 000 870, 000 3,770, 000




s BRE LS
BfEo5R - B - FHHTF

X—U— K HBRE, ANTRE, FEr—4
1. WFZEBse S0 5

5] DR I A B 1 L — & (PALSAR) %
PEHE L 72 HAR D A T2 ALOS 28 2006 4 1 A
24 HIZHTH B o iutz, AR THIO TR T
— A ERETEDL LA FOL—F25-»T
FH 2 S HELIT AN I3 < BRI 23 7T BE
Llpofe, T — X BB mER E
R EDBKIERORIEL 72> TW e, D720,
KO T — Z WG Z O R B F 7217
DIUTWRVREETH -T2, ZDRET —%
DHENFIH G EZRIET D 2 L IXHEREREE
BN L > CIHEFICEERZ L THY, L
H AARORE - BikE R LB S Ho
Teo Z£IT, HERRTH DN LT WE ML
FIRGIEERESIT 2 Z ENEENTEY, £
D EWAMFEDRRDOBETH > 72,

2. MO BEW

ZOWMEO BN, REL—FNB6EL
NAHBRHELATY A HlC, &2 —5 >y b
ERERLS M -T2 ThHD, 3
EHITC, RO AN LR ALOS-PALSAR O
BT —2#FA LT, BMEE . > —>
Hi g TH 12—y SR - TR A
JERICATS 2L A2 BB E Le, L EER
RIE, WET—2REx2bonl-lx, Zh
Ze oy HE - ) - R - RIEIC E D X Ttk
NI LN THY, ERPEEBITILL T O
EBYTHD,

- ARpRgy (FRiE, 2 BIRES, R ~Y v
7 A) WELE T VA RFIE O REST

AW EFTE % il o 7o 2 TR R ORI
15 MR

- FEHURRFE

3. Dk

TR TR O R T2 b EE T, MR¥—
7y N OGFR BN O &V D RICE
RaBE, HimRER & ERMRIEICE LT, L
TOFE - JiE TR A FE e L7z,
<HEmREBIZE L T>
(1) 4 KO EELT T O EEO R
(2) Wi 2 R DR AT HEE
< EBRMRFEICE LT >
(3) ALOS-PALSAR @ L-band 7 — % DRk
IE
(4) BFFEENT — ¥ TORGE

k7T —2 N2 6hiz e &, Rk 2K
Rt EICEED < 4 i BEELE 7 VB 4 i
AL LT, REHELEHE2F6, 20
[T 2 AR, IRFEECGELTE ) & Ak e
DET, ENHEEMRTHILITEST,
77 —HEEBER S v, WEBGELE T L&
RREICHERCTE D L HIhkoTz, ZLT
KRR O EOARDLZ 378 ) BRI SR T X
R0 eFEB LY BRI
DIEBRPELND Z ENHBAL, TOH
PEENDD T ENTE T, ZNH DR
UL PSR R D CCEBESHE. F200
FERFIZ TR LT,

5. FERBRIMILE
(BRFEfREH . HFge /3 e OB SR 72812
T TR

(esEamSC) (3 )



[1]

[2

[3]

J. Nakamura, K. Aoyama, M. lkarashi, Y.

Yamaguchi, H. Yamada, “Coherent
decomposition  of  fully  polarimetric
FM-CW radar data,” IEICE Trans.
Commun., 7 %t 5, vol. E91-B, no.7,
pp.2374-2379, July 2008.

Y. Yajima, Y. Yamaguchi, R. Sato, H.

Yamada, W. -M. Boerner, “POLSAR image
analysis of wetlands using a modified
four-component scattering power
decomposition,” IEEE Trans. Geoscience
Remote Sensing, #t #:f, vol.46, no.6,
pp.1667-1673, June 2008.

Y. Yamaguchi, Y. Yamamoto, H. Yamada,
J. Yang, W. -M. Boerner, "Classification of
terrain by implementing the correlation
coefficient in the circular polarization basis
using X-band POLSAR data," IEICE Trans.
Communications, ##:f7, Vol.E91-B No.1
pp.297-301, Jan. 2008.

(aRE] (Gt 38 4)

[1]

[2

[3]

[4]

[5]

[6]

[7]

Y. Yamaguchi, A. Sato, R. Sato, H.
Yamada, “ALOS-PALSAR quad-pol. image
analysis by four-component scattering
power decomposition,” IEICE Technical

Report, 7% 7t &, vol. WSANE 2009-93,
Shanghai, Nov. 2009. (Best presenter
Award)

Y. Yamaguchi, W. -M. Boerner, R. Sato, A.
Sato, H. Yamada, “ALOS Quad-pol images
and their applications” Proc. of APSAR
2009, #HiA, Xi’an, Oct. 2009.
Y. Yamaguchi, “Radar polarimetry from
basics to applications” Keynote
Presentation at National Seminar on Radar
Remote Sensing and its Application, 7 #t
% 11T Roorkee, India, Sept. 2009.
LI, PLEERER, o J5-E, 1L
b “Tﬁ& Orientation £ Z JH 7= i 7
*Au“j B4 % — e, EERmE
= e o 28 o, A B B, vol
SANE2009-59, 2009 4- 8 H.
PILFERES, PHSME, Lo AKE, LM
BLE, “Lee 7 4 VX WIS o B
— L ACBET oA, BN R
T e W, A wE, vol.
SANE2009-60, 2009 4= 8 H.
veigmhe, o 5K, (HHEE “Fis(k
coherency ﬁﬂ%fﬁb‘tlﬂﬁk THGELE T
NREICBT S BE, A (S
EE LR Em,ﬁ%, vol.
SANE2009-61, 2009 4 8 H .
R. Sato, Y. Yamaguchi, H. Yamada,
“Analysis and Observation of Polarimetric
Scattering Behavior in Wetland Area,” 7%

(8l

[l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

#t4, Electronic Proc. of IGARSS 2009,
Cape Town, South Africa, July 2009.

R. Sato, Y. Yamaguchi, H. Yamada,
“Polarimetric Scattering Feature Estimation
for Accurate Vegetation Area
Classification,” & #if7, Electronic Proc. of
IGARSS 2009, Cape Town, South Africa,
July 2009.

(L 5 i, “ALOS-PALSAR Quad. Mode
DOHCELFE )50 fE 17, ALOS-2 FIIHI D —
7 va w71, AaeE, April 20009.
W, PLEERRR, 1L H A

FLE, "Rk %&ELD&TM%F&%)?H“
7o i A s O B D SRR A RS,
2009 - FIHHIBE R E RS, A
%, B-2-9, 2009 4F 3 H.

Ve, Voo —, D5k, (IH%
=, "FEWRREO RS — 7 VU IS

B35 —#5 42", 2009 4R HOEE
SRARE, AT, C-1-7, 20094E3 1 .
(iRt - D HE, LR, A

Wh MRk L Lf_ﬁEO)ﬁf% THEIC
B4 % —F 52", 2009 fEE1HHEE T
2 ERE, Ao, C-1-14, 2009 43 A .

Y. Yamaguchi, “Polarimetric Synthetic
Aperture Radar Image Analysis by
Four-Component Scattering Power

Decomposition”, Invited Presentation at
International Workshop on  Synthetic
Aperture Radar, & #¢f, Chiba Univ. Feb.
20009.

Y. Yamaguchi, R. Sato, and H. Yamada,
“Polarimetric  synthetic aperture radar
image analysis by four- component
scattering power decomposition,” Invited
Talk at 2nd International Symposium on

Fusion Technology, #: % %%, Incheon,
Korea, Jan. 2009.
Y. Henmi, Y. Yamaguchi, H. Yamada,

“Classification of oriented urban and forest
areas using eigenvalue,” Poster presentation,
2nd International Symposium on Fusion
Technology, ##i4, Incheon, Korea, Jan.
20009.

K. Uchiyama, N. Uchida, Y. Yamaguchi, H.
Yamada, “On the detection of dead tree by
polarimetric FM-CW SAR data,” Poster
presentation, 2nd International Symposium
on Fusion Technology, ##:tf, Incheon,
Korea, Jan. 2009.

N. Uchida, K. Uchiyama, Y. Yamaguchi, H.
Yamada,  “Experimental  study  on
polarization orientation angle of building
models by Ku-band FM-CW polsar” Poster
presentation, 2nd International Symposium
on Fusion Technology, # &t A, Incheon,
Korea, Jan. 2009.




[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

R. Sato, Y. Yamaguchi, H. Yamada,
"Simple Man-made Object Classification
Approach Using The  Correlation
Coefficient in Circular Polarization Basis",
Electronic Proc. of ISAP 2008, # %4,
Taipei, Taiwan, Oct. 2008.

HINEE, Pepfse—, n /e, (LH5
=, "FDTD iE& WA TYET v
@fﬁ&%&zmﬂﬁ" 2008 4 i B 1 it
FHFSEEEGHM RS, A HiHE, pp.61, 2008
H£9H.

WHEHENE, PYILEERES, Lo 5K,
WoE, "R eI BT DK
Orientation 42 B89~ % SEERIUFF]", 2008
ET“* 5B E T E-EGm R,
FEE, pp.69, 2008 4F 9 H.

IR R, PN, (Lo 5 RE, LH
B, " OO y o — 7y Ny iR

(BT D IR, 2008 4B
WEFRERSMRE, BB, pp.68,
2008 -9 H.

PN R, PN EERE, o 25k, L
B, "Ku-band FM-CW L — &2 X B #k
ARORHIZ F%Té*ﬁ.ﬂ“' BTG HEE
¥ B OF iﬁm,ﬁmﬁﬁ,
Vol.SAN E2008-50, pp.19-22, 2008 4 8 H .
PN EHELRE, PN ILEEACRR, L S, 1
&, "Ku-band FM-CW POLSAR (2 L %
@L%ﬁa?‘w@fﬁiﬁ%ﬁ%r TS
%%E’J*ﬁﬂ“' W1 WOl E R H AT
7 g, AW ?ﬂf, Vol.SANE2008-51,
pp.23-26, 2008 4 8 .
i@%%fm‘, W5, (IR, Uik
EHEkO P O L S AREGMEN", &
rﬁ WEEFSHEWNPFRRE
Vol.SANE2008-52, pp.27-30, 2008 4 8 ﬂ .

Y. Yamaguchi, J. Nakamura, K. Aoyama, H.

Yamada, “Coherent decomposition of fully
polarimetric radar data,” Electronic Proc. of
IGARSS 2008, ##ifi, Boston, USA, July
2008.

Y. Wada, Y. Yamaguchi, H. Ohkura, M.
Ukawa, “A land-cover monitoring for
volcanoes by using ALOS-PALSAR
quad-pol. data,” Electronic Proc. of
IGARSS 2008, & #if, Boston, USA, July
2008.

H. Yamada, Y. Yamaguchi, R. Sato,
“Polarimetric scattering model
decomposition for POL-INSAR data,” 77t
f, Electronic Proc. of IGARSS 2008,
Boston, USA, July 2008.

R. Sato, Y. Yamaguchi, H. Yamada, W. -M.
Boerner, “Seasonal change monitoring of
wetlands by using airborne and satellite
POLSAR sensing,” Electronic Proc. of
IGARSS 2008, #Fifi, Boston, USA, July

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

2008.
R. Sato, Y. Yamaguchi, H. Yamada,
“Polarimetric  scattering  analysis  for

simplified man-made structure model on
rough and/or inclined ground plane,”
Electronic Proc. of IGARSS 2008, ##if,
Boston, USA, July 2008.

W. -M. Boerner, Y. Yamaguchi, “Recent
advances in POLSAR & POL-InSAR
imaging of natural habitats and wetland
remote sensing,” Electronic Proc. of
IGARSS 2008, & #if, Boston, USA, July
2008.

Y. Yamaguchi, H. Yamada, R. Sato, “Water
change detection in natural dam caused by
earthquake using Pi-SAR fully polarimetric
data,” Electronic Proc. of EUSAR 2008, it
5t A , Friedrichshafen, Germany, June
2008.

R. Sato, Y. Yamaguchi, H. Yamada, "A
monitoring technique for seasonal water
area change of wetland based on POLSAR
image analysis,” Electronic Proc. of
EUSAR 2008, ##ifi, Friedrichshafen,
Germany, June 2008.

H. Yamada, Y. Yamaguchi, "On scattering
model decomposition with Pol- InSAR
data,” Electronic Proc. of EUSAR 2008, &
Ht A , Friedrichshafen, Germany, June
2008.

Y. Yamaguchi, H. Yamada, Y. Yajima, R.
Sato, W. M. Boerner, “POLSAR image
analysis of wetlands using fully polarimetric
quad-SAR data,” Electronic Proc. of
EUSAR 2008, # #t A, Friedrichshafen,
Germany, June 2008.

Fﬁ}ll#&%‘ Vepgsn—, WD J5/E, IIH%E
=, "REHEREE W N Tk
Fa'é?“%.’) %%3 2008 “FFEF- 1 Had (s
EFE g, B-1-21, 2008 4 3

FI

%:& mn :5,

H.
WA, FLREE, Lo S RE, (L
=, B IERE, BBAE K, "Ku-band

FM-CW POLSAR (Z X % CCD ARt
TEHE(E I gt , A Hi i,
Vol.SANE2007-118, 2008 4% 1 A .
HORE M, LR, Lo 7 RE, LR
=, BEIER, BA{E R, "Ku-band
FM-CW POLSAR (Z X % CCD ARt
TEHE(E I st , & Hi i,
Vol.SANE2007-118, 2008 4% 1 A .
i HILFNEE, AR M, oS RE, (L
=, "EiE e LT A E&’ Lk aBHE ¥
%/7 v N DR S E T ﬁ” " ETE®R
WS T e s, A, Vol
SANE2007-123, 2008 4£ 1 A.




(FE] GE 1)

O FHE, L—FAR—F U 2 RY ORI
A—RgEE2MHA L= E— kv
v 77—, EEREEY S, 182 H, 2007 4.

(PESEIA PEHE)
OIREL (G0 1)

LAY N,
FE
HERIF
FE¥H :
&
HFEFEA R -
EPS DR

OBfsREL (0 1)

LAY N,
FE
HERF
Fi¥HE :
&
MEFAH
E N DRI

(& Dfth)
NS 3
http://www. wave. ie. niigata-u. ac. jp

6. AFFERERR

() WFge s

(e i (YAMAGUCHI YOSHIO)
FHBRS - BRRER - %
WFotE &5 - 5011086

(2) B 5E 5y 3

(L #3 (YAMADA HIROYOSHI)
KT - BARBFR - #0%
WFgeE &5 : 20251788







