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[3£ 12] =A] 1 A9 43 &4
EA 1

3 719 A I blue green red average

tEsid 49 | Ao 90.737 89.532 93.415 91.228

(4m) ¥ HA 61.550 61.544 64.008 62.367

dE =3 0.083 0.074 0.088 0.082

AL 28.418 27.155 27.381 27.651

IHS 3t 98.084 97.396 | 101.040 98.840

RU R 71.607 72.809 75.533 73.316

dE =3 0.224 0.245 0.217 0.229

AL 17.754 17.173 17.137 17.355

T 3t 90.582 89.433 93.301 91.105

RU R 59.580 60.896 64.496 61.657

dE =3 0.007 0.004 0.015 0.009

AL 14.841 14,711 15.265 14.939

folE= 3t 90.808 89.502 93.441 91.250

RU R 61.538 61.583 63.993 62.371

dE =3 0.089 0.074 0.089 0.084

AL 16.983 16.428 16.746 16.719

(a=0.1) | F+ 87.386 86.807 91.622 88.605

RU R 60.152 61.187 64.812 62.050

dE =3 0.106 0.103 0.114 0.108

AL 13.275 12.699 13.094 13.023

(a=05) | H+ 89.775 88.647 92.571 90.331

Ao RU R 60.598 60.716 63.426 61.580

dE =3 0.090 0.082 0.095 0.089

AL 9.000 8.547 8.656 8.734

(a=1) | BT 90.737 89.532 93.415 91.228

RU R 61.550 61.544 64.008 62.367

dE =3 0.083 0.074 0.088 0.082

AL 8.300 7.906 7.976 8.061
A AEEo] B3 =A 1 AGY Ay, Hed 2EHA S IHS V)
HE AQslaE vt e Bt dEZY FHe 7[££ VIHE FolAl
= dolE8 7ol Altd 7Y FolAE agto] 1€ W £ AHFE KW
9w, o aitel 19 Wi UG &40 LAk GbA egtel 19 o
= AhAarivt & vgeidd ddde] mEHEE 7Y 54s 19
o, o] 7+& ¥ &e] gl & Ao w HWelTh HAALE L3 o9
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e WEon 4AF W, dFER 94 wguge] S agtol 19 7
oy Sa ke AZk WA A7) WiEel 13 we FRAAE gol
=9 Ao=m Hr}t
1Z AHE=H AZ dF=0] EAstE A =A 2 A9 4¢3
B QIEZY g A 1 KB ot & Qo] o, ETEHAY
[3f 13] =4 2 A9 g &4
ZA 2

3 7|14 A5 blue green red average

UEod d9d |3 38.645 93.188 | 100.420 94.084

(4m) ¥ HA 53.054 55.114 56.632 54.933

dEZ 3 0.033 0.037 0.027 0.032

AL 23.065 24.502 25.806 24.458

IHS H 104.890 | 106.180 | 115.070 | 108.713

¥ HA 66.395 67.526 70.630 68.184

dE =] 0.203 0.215 0.203 0.207

AL 18.013 17.843 18.836 18.231

T H 38.679 93.238 | 100.460 94.126

¥ HA 51.805 54.543 56.718 54.355

dE =] 0.006 0.004 0.001 0.004

AL 14.075 14,698 15.190 14.654

ol & H 38.647 93.133 | 100.380 94.0503

¥ HA 53.068 55.157 56.676 54.967

dE =] 0.032 0.033 0.025 0.030

AL 15.033 15.518 15.980 15.510

(a=0.1) | H 87.278 91.741 99.394 92.804

¥ HA 53.127 55.406 57.417 55.317

dE =] 0.036 0.042 0.031 0.036

AL 10.779 11.368 11.875 11.341

(a=05) | H 88.160 92.711 99.996 93.622

Ao ¥ HA 52.665 54.775 56.454 54.631

dE =] 0.038 0.041 0.030 0.036

7 AL E 7.266 7.651 3.021 7.646

(a=1) | HT 38.645 93.188 | 100.420 94.084

¥ HA 53.054 55.114 56.632 54.933

dE =] 0.033 0.037 0.027 0.032

AL 6.734 7.137 7.520 7.131
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A3
&3t 7| 2 blue green red average
UEod d9d |3 90.207 85.468 83.044 86.240
(4m) ¥ HA 55.138 52.581 51.629 53.116
dE =] 0.102 0.099 0.122 0.108
AL 30.226 27.603 26.472 28.100
IHS H 98.225 94,968 | 100.820 98.004
¥ HA 64.864 64.036 67.204 65.385
dE =] 0.243 0.246 0.252 0.247
AL 20.725 19.962 20.902 20.530
TN H 90.125 85.434 83.019 86.193
¥ HA 53.361 52.115 51.956 52.477
dE =] 0.056 0.046 0.058 0.053
AL 16.954 16.189 15.894 16.346
ol & H 90.217 85.463 83.004 86.245
¥ HA 55.127 52.509 51.609 53.098
dEZ 3 0.096 0.092 0.114 0.101
AL 19.122 17.477 16.801 17.800
(a=0.1) | H 88.737 84.359 82.379 85.1568
¥ HA 54.834 52.725 52.297 53.285
dE =] 0.111 0.107 0.127 0.115
AL 14.532 12.783 12.180 13.165
(a=05) | H 89.857 85.219 32.861 85.979
Aor ¥ HA 54.811 52.350 51.501 52.887
dE =] 0.104 0.101 0.123 0.109
AL 9.457 3.596 3.241 3.765
(a=1) | HT 90.207 85.468 83.044 86.240
¥ HA 55.138 52.581 51.629 53.116
dE =] 0.102 0.099 0.122 0.108
AL 9.092 3.303 7.970 3.455
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[32 151 4H4 1 A9fe) 4 %
AHA 1
3 719 A blue green red average
tEsid 49 | Ao 138.070 | 140.120 | 136.090 | 138.093
(4m) RU R 69.192 70.309 72.065 70.522
dE =3 0.104 0.131 0.124 0.119
AL 26.859 24.697 28.457 26.671
IHS 3t 136.980 | 140.040 | 135.720 | 137.580
RU R 75.300 76.283 77.293 76.292
dE =3 0.303 0.313 0.308 0.308
AL 25.706 25.343 24.504 20.184
T 3t 137.980 | 140.140 | 136.100 | 138.073
RU R 66.479 68.961 69.659 68.366
dE =3 0.131 0.183 0.194 0.169
AL 24.450 24.725 25.223 24.799
folE= 3t 138.040 | 140.090 | 136.120 | 138.083
RU R 69.142 70.228 72.133 70.501
dE =3 0.103 0.128 0.128 0.120
AL 26.521 20.662 26.541 26.241
(a=0.1) | F+ 139.610 | 141.170 | 138.790 | 139.857
RU R 69.560 71.669 72.570 71.266
o E 2 3 0.091 0.120 0.123 0.111
AL 24.212 23.635 24.192 24.013
(a=05) | H+ 138.160 | 140.130 | 136.210 | 138.167
Aor RU R 69.455 70.509 72.282 70.749
dE =3 0.104 0.130 0.124 0.119
i AALE 9.780 8.900 10.158 9.613
(a=1) | BT 138.070 | 140.120 | 136.090 | 138.093
RU R 69.192 70.309 72.065 70.522
dE =3 0.104 0.131 0.124 0.119
AL 8.032 7.390 8.491 7971
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sk o] EAstY e A QEET BTHAS JJEEY Fo] EUrh
A Ade dFE amvt 94 FUe TSI Q7] Wi Py
AR b ko, g v ARAER s EAAL F7HE e
2 ouelth dEzse 4 B A% Mwd 9 4 ke e AN

ol YAZ U xZY o] Y dFEol7] WEgl Aow WY
[3£ 16] 74 1 e 3 &4
TA 1

3 719 A blue green red average

tEsid 49 | Ao 74.464 68.189 65.070 69.241

(4m) RU R 76.502 76.794 75.954 76.417

dE =3 0.002 0.001 0.009 0.004

AL 13.614 12.505 11.718 12.612

IHS 3t 76.728 70.968 71.576 73.091

RU R 85.508 83.480 86.235 85.074

dE =3 0.143 0.149 0.216 0.170

AL 10.174 8.642 7.997 3.938

T 3t 74.401 68.186 65.113 69.233

RU R 74.515 75.666 75.780 75.320

o E 2 3 0.007 0.079 0.248 0.111

AL 9.213 9.085 8.873 9.057

folE= 3t 74.509 68.144 65.151 69.268

RU R 76.441 76.781 75.927 76.383

dE =3 0.002 0.001 0.009 0.004

AL 10.844 9.731 9.138 9.904

(a=0.1) | F+ 74.823 68.347 64.975 69.382

RU R 77.651 77717 76.466 77.278

dE =3 0.004 0.005 0.013 0.007

AL 7.828 6.921 6.035 6.928

(a=05) | H+ 74.248 67.995 64.961 69.068

Aor RU R 76.328 76.651 75.918 76.299

dE =3 0.004 0.005 0.012 0.007

i AALE 4.593 4.192 3.880 4.222

(a=1) | BT 74.464 68.189 65.070 69.241

RU R 76.502 76.794 75.954 76.417

dE =3 0.002 0.001 0.009 0.004

AL 4,110 3.784 3.546 3.813
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Abstract

A study on adjustable DW'T-based image fusion considering spatial

and spectral resolution.

- Focused on IKONOS satellite imagery -

Roh, Younghee.

Department of geography
Graduate school

Sungshin women’'s university

Techniques for image fusion help us to improve the efficiency of
information by giving higher precision to the image acquired from
multi-sensor remote sensing. In other words, it is a technology to
overcome the limitations of the single satellite image’s potentialities.
Generally, the panchromatic image and the multi-spectral image are
integrated into a single image in terms of image fusion.

In this study, among the conventional image fusion methods, the
discrete wavelet transform(DWT) technique is used to get multiple
results by adjusting the percentages of the panchromatic image and the

multi—spectral image. And by modifying this method, new method is
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proposed.

Unlike other techniques, fusion of the panchromatic image and the
multi—spectral image is depending on the weight so that it will draw
various results. Therefore, the advantage is that users will be able to
select images depending on the purpose of the image using. In the
study, modified image fusion method is proposed to optimize the method
for the high-resolution satellite images(e.g. IKONOS image). Then, for
the comparison, some conventional image fusion techniques are used to
perform the quantitative assessment. In addition, results from many
different regions are evaluated to analyze the influence of different
regional factors.

IHS, PCA, DW'T fusion methods are evaluated and compared to
proposed fusion method, and the results are analyzed in sight of the
region difference. Proposed fusion method can help us to make
appropriately fused images depending on the purpose of fusion(e.g.
classification or interpretation), by adjusting the influences of spatial and

spectral information.
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