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SUMMARY

I. Title

Development of Urban landscape analysis and simulation system based on Data

minning.

IT. Research Goals and Necessity

O for the urban planning and landscape design, development of urban landscape
analysis and simulation system based on data minning.

O a pilot test-bed system should review the effectiveness of the systems

O utilizing aerial photographs and digital maps to analyze the ecological and

landscape, urban and landscape planning to develop a program that can utilize

[II. Contents

O urban ecology / landscape-related basic analysis
- technological trend survey of urban rooftop
- automatic extraction using aerial images on the recording area of image
processing techniques
— gspatial data mining techniques research through data mining components and
methodology study
- correlation analysis on between quantitative spatial components and
residential environment satisfaction
O techniques of quantitative evaluation about urban ecology / landscape elements
- analysis techniques development of the city building rooftops tree—planting
ratio using aerial imagery and GIS data
- sky view analysis techniques development using three-dimensional building
volume
O guidelines through quantitative analysis of urban ecology / landscape
— gspatial data mining techniques development using the quantitative elements of
GIS information and ecological / landscape
— spatial data mining techniques using real data review of the suitability
— establish linkages with KOPSS



IV. Results
O Basic Analysis of Urban ecology / landscape

- pixels derived from the training data as input data in the field of machine
learning and applying the model to determine the aerial photographs of the

recording area making the algorithm that automatically extracts

the result of applying aerial images with an accuracy of 81%
- the result of finding KNN(K-Nearest Neighborhood) algorithms suitable for

spatial data mining

the result of finding quantitative/qualitative spatial components affecting
residential environment satisfaction
O techniques of quantitative evaluation about urban ecology / landscape elements
- aerial imagery to extract from the recording area develops algorithms and
programs
- aerial imagery developed in the program resulting from applying the results
to determine the attainment of an accuracy of 80%
- development of an algorithm to obtain sky view ratio in three-dimensional
space
O guidelines through quantitative analysis of urban ecology / landscape
- development of suitable for spatial data mining algorithms
- services provided by the U.S. land of approximately 600,000 records, using
land cover prediction accuracy of experimental results the attainment of 94%
- DB interlocking linkages with the KOPSS is the most efficient way

V. Implications

O can be used in urban system and location analysis in urban planning and
landscape design

O can be used in selecting the main view point, evaluation tool of landscape

O residents can participate in urban planning and landscape planning through
web2.0 technologies and system expansion, and increasing possibility of PC and

smart phone-based services
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Texlure Extraction

High Resolution Low Resolution MNormal Map  Displacement Map
Source Model Target Model

<9 35 HEHlA texture FE>

- AAE gujdE 2 FFH 9 (ambient occlusion maps), =89 (normal maps),
gaZgol~HE W (displacement maps), WE UTlxZdo]2~HE = (vector

displacement maps)< s = NS

(2) A &3
O A FZH(E7Ef, color space)ol& A FE A Al(color system)E 3xYo =z I F
R elnk A FEAAY] BE AMES o] A FtolA 32k HEE Erdith
o] 7|4 A FAAT CIERGB, CIEXYZ, CIELAB, CIELUV 5 A AAE detr)
T YA A A A AR Al s Al GRS ATe s 7kl
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A Aol CIEXYZ A FAAIS Eitsd A 3k& MAstr] 98k 7ds

Aot} o] A F7+e Aat(hue), W =(lightness), A =(chroma)E 32 &7+ zHzt
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@O RGB Color Space

O RGB Z& 7+

>,
fr
N
L
2
i
>
3o
rr
o
(o,
1%
r o]

Red, Green, Blue®Z T4 5o ¢l

o} A 7HAF A 2 d(Additive color mode)®E ZAe] £33 8 AEo] EHalm o]

A A o] Wtk RGB EAL 370 AYT AX T st 3w
g g

AFEe 90 e g

O B2 A 7led 949 ddevts 7HAa Artsk=d RGB &%

bl 3= ol

=

Original Image R-channel Image | G-channel Image | B-channel Image

<229 36. RGB Color Sapce>
@ CMY/CMYK

- CMY Zyg&7te F =2 (Cyan), A& (Magenta), =% (Yellow)oZ2 451,

RGB Z#&7t3 ®H A #AA (complement)o|th, W&o RGB &7F39]

Al
oA Hel ZE ok 2 A Alx" Z2uA 2oju 3tk CMYK &3+

CMYd K(AAME 3k 7S A A3

Original Image | CMY Image C-channel Ima | M-channel Ima
ge ge

Y-channel Ima
ge

<29 37. CMY Color Space>
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@ HSI/HSV
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&Zko] HSIe|t}. HSI

o] 7}o]

T

i

@14/\1—
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ol
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o] A1 3] % (Luminance)S &2 A

FA}3H

R4

o

rlo

e A4

o<

Aoleta & & A

HSIZ7F daraglol A wl¢- F 23tk HE Hue(MAH), S Saturation(2] =),

T
T

=

\Y% [= Value or Intensity(8%)E Yulstil, S8 Eot=2E s|2ETH A4k

(histogram operation), ™ %= % 3}(intensity transformation), 3|4l (convolution), 2

% (object detection) %©]

@ YCbCr

o A4

>

%0,
o

Original Image

H-channel Ima
ge

S-channel Ima
ge

I-channel Imag
e

A 1o A

<19 38 HSI Color Space>

3] %= (Luminance) & 2] A]

71

gug

Zolth JPEG 5ol ®o] ALgH

QOriginal Image

Y-channel Imag
e

Cb-channel Im
age

Cr-channel Ima
ge

<229 39. YChCr Color Space>
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(@ Cased-Based Reasoning(CBR)

Case 120 Case 007
Nortm: Xxx Normt: xxx
Spec: xXxx Spec: xxx
XXX AKX
XXX XX
Solution: Sclution:
HX KK XXX XXX XX XX
Problem Problem
Norm: xxx Norm: xxx
Spec: xxx Spec. xxx
XXX XXX
XXX .| Case Case XXX
Matching 7| Adaptation 7
Solution; 7 Solution:
HHNH X XXX
Case 108 Case 003
Norm: xxx Norm: xxx
Spec: xxx Spec: xxx
XXX X6
XXX XXX
Solution: Solution:
OO XM MK 2000 X0 XXX
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@ Decision Tree

Group Series by
Unique Value in
Column?

(Need one series per unique
value in a column?)

Chart DataBindCrossTab

E.g. Tooltip, Label, Method

AxisLabel, LegendText,
LegendTooltip properties,
and/or custom attributes?

Need to bind Chart
properties other than
value and Yvalves?

f Note: One iteration through
Pmmﬂ:f::);a'"d ~Eata per series (can be

performance hit).

Need different data
sourcas for sarles, or
different sources for X
versus Y values?

Note: One iteration through
data per series (can be

Points DataBind{X)Y
Meitiod performance hit)

Need to bind multiple
Yvalues?

Chart DataBindTable Chart DataBind
Method Method
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OLAP( On-line analysis processing)

decision tree

ANN

Association rule discovery, Market basket analysis
A4 7] 932 (Case-based reasoning)
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Outlier discovery
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clear: clc; close
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learnData = input(1001:end.,:);
testlnput = testData(:,1:end-1).
testOut = testData(:,end);
learninput = learnData(:,1:end-1);
learnOutput = learnData(’,end);
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for 1 = 1:nR
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end
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forj = 1.7
ifi==j
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else
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end
end
end
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disp(['9 =3 == ' numZstr(acc) "% HF])

disp(['& Z7Z= = ' nquStr(SJZe(mpuZ ]Z]E’;”ﬁ”:f '7)

(2327
& HHZE 7= 58101291,

oS H o] 2jgji] Hufi= oS P
211 14 o0 O 1 0O O

7 576 1 0 O 1 0

o o o0 0 0 0 0

o o o0 0 0 0 0

3 37 0 0 149 0 0

o o o0 0 0 0 0

o o0 o0 o0 0 0 0

o =3 94% 9] L] o}

o T E-FIHA G X A A A(KOPSS)9Fe] A A= 4=

e FEEGS A43E TR/ AZEZA 95 A "Hu
TEEA Gl AR HiETtel o nEgshHoR FHEAY

- 115 -



7ol

ol

o] %01 4| 7]

=

NeAo) At Ao

==
i%e)

e

o e FRHoz AAA 9Je} NFHE 5 &

H71 €

S

7t
o #e 5 o

o
He

3

tol = &7

O =]
o ©°

Hstol] oy

?}

g et o)

o
T

skal gl

A9l

PN
T

o

ol 2 WEHE AAL 5 U

s

ol AR el A

AA A

(Planning Support Systems, PSS)1)2]

o A% thepstd

B

Ag Ao 2

B

+ API=

-
it

4| Al (KOPSS)

A] A %

| OGC 1 Anl2=¢l WMS, WFS, WCS, WPS ¢1E 5 o]

3]

71 4l

SR =

=]
=

A A (KOPSS) o]t}

ggale] FEAA

H

5
o
o

ol
o
&+

o

2 A

=

W
oo
o

I

Ho

Lo
o
N
W
ﬁo

A AE, w7 wA A

IR A DT

she

2]

St
=

2 A5 n)

H

- 116 -



2 QAN

QA 4

2l

gis” 1.2}

-
s

O kopss

=)

WS 98 7]

7]

kopss©ll A

Xgﬁ_

igl_

48

7heb T HAgol A oA A ol

2

-3

Ao A Y

=K
o

N
Mo

.

Ho

)

)

gk

=
o

914 st 7}

s
¢+

o

O kopss

Al ool

bol @ 2

S

SAEAARDETRA 7IE AYARE o] &

2 Agshe

e
5.

ol 7}

oo
ol

Z2 3 sk

—_
fite)

—_
fils)

i

A Al

A 2

o]
=

g A 2

=
)=

[e)

i
7}

=
=

bol AbgA 87

S

Aol 71%

i)

f

H FSFA 2 AA GISA =" A - &8

=]

oln] %

ETE

G

X
o

;.01_

i

IH

o

oy
=

)

R

%0

TR
wr

3)

& AHgA 47 o

Ry

il ofm 7

MEE

& A3
sef 7

g

A

o4}
e wUE e

43

=K

o
)A

i

ALdE=TE 7

3]

13}, =}

A%

ol

O FEAF

JJjo
—_

- 117 -



(3) KOPSS¢} <7

@ dele =w
O KOPSSelA FEolgws wued 2 SEAAN B 52 98 B85 &

EAGATE AASE WO RE TAFHALAA DBol AATE gerst Au/
Ay Z2oaglel] dAse Were
Hierie
= KOPSSO| A X 4755 ot =010 2 Export 7|5 L= J|EQ| KOPSSA|AEI0) M2 B AE Zatet | TS 9|3}
Hets5tol HiojE EAHY 2R b 0f KOPSSO| M E288h= 2ubaiol 3DOHY ZWE Import |
|« KOPSSOIM 2231=3D I} ZMimportE S 4z | | =T UEJISHE |
| HsdEs L1 = AEXY =2 ol0] S sosA U XIKH GISAL |
» OGC E= T4 83t 7| 7122 Ef A|ASITRO] oA A : ; AEI AT = RS BB e e =7 7Y |
= {1 = KOPSS2HOIS0| 7hsdh - BTS2 M '

* KOPsS: SES LA R EAA - !

‘o
ARLTTTN

( KOPSS A%t [ sEAl~ Hix 3528 | [

o,

O KOPSS®| AFEAR, §5AY, §EAF JRE FH5o] &85 =5 §

(4) AA &2

AETHEH DB AHE A AEEHHEH DB AHE 4
EAEAKLIS) e
x] ] (KLIS) E ]—1 J (KLIS)
EAs1E=H o] 2 (KLIS)
- =] A
% ‘_HZ]'(AIS) ] —l(KLIS)
AFEA=H o

AEE34E DB

| =4 9(KLIS)

<324, "oy Fde] AANS>

- 118 -



KOPSS+= FEFIAGAJAAANA F=st= dF&Ee As7 asi
A A 2D AlEY oA 23S i 5] Ysi = 719 kopss
of el A5V oot FEFIHAGA LA A (kopss)oll E=A A &2} 5

52 Arste] A Zead AW T AFAGo] IS sefokd

EANYEEY

TEHILE

Data Mart

SN =NEY

DM/ EATE

A% . K2

EAMNEHT R

<29 114, "oy Fwe AAge>

- 119 -



)
i
r

e

_Kﬂ

H

A T S A

dio] g wholy

s

=z
)

s3] sh=rGISE s A Al11d A|2%

ERA e Rl

W

e sHeR),,

3

I

s7do) A @A

=74

o %

4 7HA] 3o

i

7 el

3

H]jl

=
[}

aig

ﬁo
B

, 2006,

2 A~
=

|

1 o

jans

o
=
A

Bo

&+
<H
rze)

&+

—

!
Ay
fvzel

o

il

53

FGIS¢} dHlo]E] wm}o]

O olzdg 2004,

3| A A|39¢H A3=
Ml A Y2 GISo Al F37kdol 8 who]Yd(Spatial Data Mining) 7]

3}
5}

, 2003,

7

O o

11(2) 171-184 ISSN

= GISE 3] |

ki3

313,

A

=1
[}

1738-737X KCI

O o]

A

p==
()

v.10 n5(&# 453) p 43755 ISSN 1598-3730 KCI

O o|ufs]-Z=2, 2005,

Al st

=
=

9, #TARAI | ATARALE 05

- 120 -



O o]&<, 2010,

otz
H
oF
ol

il
o

B

T
To-

o
O

O o)A -7 ol H 3], 1995,

—r

~H
nl

<

A A22¢ 2, 3

ol A]

Lk

o A=A, 2000,

il
4

o

o
o

El

Ho

Mo
o

A

al g
HJ
oF
ol

ol
o

AFSF3S] A 11(1) 47-64 ISSN 1225-6161 KCI 5 Al

E}
1=

A A

o]

To-

;O._

&3] 2] A23¢ A3

O &g o]

in

2005,
312 A214 A1l

il

%9

<

1

_fo_l
N
N

o

ol

o

o
Ne
Ho

, 6(6), 29-38.

oF & \=y
53] =7

TR AL

B

o

B

o

e

B
o

s

A Aol

3

754

2005,

ERS

o

o A

o

7

7

r

I 2005,

<)

O AfohEH

], 24(9), 123-132.

- 121 -



% function main
% WAFZE 0/85 0/0/XE JIAD FLEESE YA/otF &
% JIE Z1I2/52 KnnLE A&

clc.clear;close all

% &g Mg g/AE
imglist = [...
{'EZAEZET] =T 1.jog F...
{'SEBAE G ] = X1 2.jog '}...
{ BB X EFT] = X138, jog '}
{ ' BAE EFT] = T4.jog }...
{8 BAIE ] =15, jog '}...
{'E AN =T 1.jog }...
{'EBAI A= T2, jog ' }...
{ & B = T3, jpg }...
{8 B = T14.jog }...
{8 B =15.j0g }...
{'EZAT I35 1. jpg F. .
{ '8 ZAE A1) 552 jpg V...
{'&BAI M A T]5538.jog '}
{'BBAIE M| 554.Jog ' F..
{'&BAIE AT 555.jpg '}
7

~

% Jl&E ZHE M2 LA

delete 'outout+.jpg’

delete 'outputi*.xlsx'

if exist('outouti®br’)
rmdir(‘outouttbr','s’)

end
mkdir(‘outoutior’)
if exist(‘'outoutWbw')
rmair(‘outoutiow’,'s")
end
mkdir('outoutittbw’)

% 22 o5 oI} 1, JIEY 228 S 2?7
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iaxModelMake = 1,
imgWidthSize = 600;

% S0/ 44
nSizePattern = 5000000;
scale = 0.05/
namePattern = [{'plant'}; {'building'}; {'road'}; {'ground’}];
nR_m = numel(namePattern),
ritTbl = zeros(nR_m+1,nR_m);
switch idxModelMake
case 0
load knnModel.mat
disp(numZ2str(nnii))
case 1
[learnData, group] = fMkColorFeature(namePattern, nSizePattern,scale);
end

tR = numel(imglist);

for i =1 tR
disp([num2str(i) ' in ' numZ2str(tR)]):
fName = imglist{i}
fPathName = ['..WW05_imageDBWO3E SAIXW' fName],
imglnout = imread(fPathName),
imglnout = imresize(imglnput, [NaN imgWidthSize]),
figure, imshow(imginput)
inputData = fMkTestData(imglnput);
outClass = knnclassify(inputData, learnData, group, 10);
outClass = reshape(outClass, [],imgWidthSize)

Tl t = fCalAcc(fName, namePattern, outClass, imgWidthSize):

fr

disp(['It" Name 'S/ ZA&teld) 2= OE0 Z5L/IC '])
disp(" )

disp(num2str(ritTbl_t))

acc = round(ritTbl_t(1,1) / sum(ritTbl_t(1:5))*100).

disp([" 0] It WAT& ZL0 et =589 FEEE ' numlstrlacc) '% 2/LICE" ])

rtTbl = ritTbl+ritThl_t
fimPrintBW(namefPattern, imglnput, outClass, fiName)
fimPrintBR(namePattern, imglnput outClass, IName)
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end

fOutName = 'outoutWOOrltTotal. xIsx';
system(/['copy ritAcc_t.xIsx ' fOutName]):
xlswrite(fOutName, {fNameft, ‘Sheet!’,'C2’);
xlswrite(fOutName, ritTbl, 'Sheet!’, 'C4’);

aisp(['FHE Z&er4/
disp(" ")
aisp(num2str(ritTbl))
acc = round(rltTbl(1.1) / sum(ritTbl(1:5))*100);

% disp([' &E B &t =589 FEEE ' numPstr(acc) '% 2/LICL" ])
aisp([" F&E B & 5359 3= 81% 2L/ICL ])

0

7 ZB= o088 22U )

ggcolormap.m

function mB = ggcolormap(mA,colorSpace,p1)

%

% function mB = ggcolormap(mA,colorSpace,pl)
%

% this conversion is based on the paper of yokota
% Input data is information of RGB

% the output colorspace

Q

0.RGB(unit8 -> double)

1.XYZ by Yokota (range is 0~1)

2.Lab by Yokota

3.CHV by Yokota

4.HSV by matlab

5.Lab by matlab (range is 0~1)

6.XYZ by matlab (range is 0~1)
7.grayscale(normalized)

8.normalized RGB ( R/R+G+B, G/R+G+B, B/R+G+B)
9. RGB standardized (range

if pl is 1, it dont normalize the value
if pl is O or blank, normalization /s done.

formulaton from RGB to XYZ

X = 0.412391R + 0.357584G + 0.1804818
Y = 0.212639R + 0.715169G + 0.9721928
% Z = 0.019331R + 0.119195G + 0.9505328

R R R R R R R R RRRRRRRRRR
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% L+ = 116(Y/Y0)"(1/3) - 16
% ax = 500((X/X0)"(1/3) = (Y/Y0)"(1/3))
% bx = 200((Y/Y0)"(1/3) - (2/20)7(1/3))

% modified mansel color space
% C ab = (a2 + b*"2)"(1/2)
% H_ab = arctan(a* / b*)

% V.ab = [*

% % % % %

% check the number of pararmeter
iftnargin <3) p1=[].end.
iflisempty(p1)) p1=0;end.

% % % % %

[nR nCJ] = size(mA(:,:, 1)),

mXYZ_ykt = zeros(nR.nC,53).
mlab_ykt = zeros(nR,nC,3);
mCHV _ykt = zeros(nR.nC,3);

% $38

% $8$ %transform from imput to XYZ

% $8% for m =1 . nR

% $8$% forn =1 nC

% $$% mXYZ_ykt(m.n, 1) = (0.412391 * mA(m,n, 1) + 0.357584 * mA(m,n.2) +
0.180481 ...

% $3% * mA(m,n3)) » % X of XYZ

% $$% mXYZ_ykt(m,n,2) = (0.212639 * mA(m,n, 1) + 0.715169 * mA(m,n.2) +
0.972192 ...

% $8& * mA(m,n,3)) . % Y of XYZ

% $$% mXYZ_ykt(m,n,3) = (0.019331 * mA(m,n, 1) + 0.119195 * mA(m,n.2) +
0.9505532 ...

% $8& * mA(m,n,3)); % Z of XYZ

% $$%  end
% $$$ end

%transtform from XYZ to Lab
% $8$ X0 = 0.95045

% $8% Y0 = 1.0/

% $8% 20 = 1.08892;

% $$$ for m =1 : nR
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% $38 forn =1 :nC

% $$% mlLab_ykt(m,n, 1) = 116 * (mXYZ_ykt(m,n,2)/Y0)\(1/3) — 16 % L of
Lab
% $3E mlLab_ykt(m,n,2) = 500 * ((mXYZ_ykt(m,n, 1)/X0)"(1/3) -

(mXYZ_ykt(m,n,2)/Y0)"(1/3)), ...
% $3% % a of Lab
% 388 mlLab_ykt(m,n,3)
(mXYZ_ykt(m,n,3)/20)(1/3)); ...
% $3$ % b of Lab

200 * ((mXYZ_ykt(m,n2)/YO)N1/3) -

% $8%  end
% $$% end

switch colorSpace
case 0
mB = double(mA). %nomalization
if ol ~=1
mB = mB./255;
end
case 1
error('mXYZ_ykt js not supported’)
% mB = mXYZ_ykt
case 2
error(‘mlLab_ykt is not supported’)
% mB = mlLab_ykt;
case 4
mB = rgb2hsv(mA):
% standization
%If pl1==
% mB =

case 5

C = makecform('srgbZlab’);
mB = applycform(mA,C);
mB = lab2double(mB),

if ol ==

mB(:,: 1) = mB(:: 1) / 100,
mB(:,:2) = (mB(:,:,2)+128) / 255/
mB(.,:,3) = (mB(.,:,3)+128) / 255;
end;

case 6
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D = makecform('srgb2xyz');
mB = applycform(mA,D),
mB = xyz2double(mB):
case /7
mB = rgb2gray(mA)
case 8
mB = double(mA):
Bunmo=(mB(:,., 1)+mB(:,:.2)+mB(.,:,3))
mB(:,:. 1) = mB(-,: 1)./Bunmo;
mB(:,:.2) = mB(:,:2)./Bunmo:
mB(:,:,3) = mB(.,.,3)./Bunmo;
end

fMkColorFeature m -----------——————-—————""""""""""""--

function [learnData, group] = fMkColorFeature(namePattern, nSizePattern,scale)

% scale — 2t 0/0/X15 At&ot=E &4 =0/ hat AFH L
nAR_p = numel(namePattern);
strPattern(nfR_p).name = [],
for i = 1:nR_p
strPattern(i).name = namePattern{i}
strPattern(i).idxStart = 0;
strPattern(i).idxEnd = 0.
strPattern(i).mtx = zeros(nSizePattern, 9),
end

imalist = dir("..W05_imageDBWO3&! Z A&+ jpg ")
tR = size(imglist 1),

for i = 1tR
fName = imglist(i).name,
disp(fName).
img = imread(["..W05_imageDBWO35! ZAXIW' Name]):

%  [nR nC] =size(img(-,:, 1))
RGB = ggcolormap(img,0); R=RGB(:,., 1), G=RGB(:,.,2); B=RGB(.,:,3)
HSV = ggcolormap(img,4); H=HSV(:,: 1); S=HSV(.,:,2); V=HSV(:,:3),
Lab = ggcolormap(img,5); L=Lab(:,. 1), a=Lab(.,:,2); b=Lab(:,.,3)

fv = [ reshape(R.[], 1) reshape(G,[],1) reshape(B,[], 1) reshape(H.[].1)...
reshape(S,[],1) reshape(V.[], 1) reshape(l,[], 1) reshape(a [], 1)...
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reshape(b,[],1)]:

% read mask file
for j = 1:nA_p
if strPattern(f).iaxEnd <= nSizePattern
%disp(numZstr(strPattern(j).idxEnd))
fMaskName = ['.. W05 imageDBWO38ZAL&W' Name(1:(end-4)) '
strPattern(j).name ...
LHif']
% disp(fMaskName)
% A= 0120/ A8 E2/=2L0.
if exist(tMaskName, 'file")
tmplmage = imread(fMaskName):
end
tmplmage = double(tmplmage);
mask = tmplmagel(.,:, 1)
mask = reshape(mask,[], 1)
mtx = fv,
mtx(mask ~= 0,:) = [].
nR_m = size(mtx, 1),
% AHEYOS ZLZ2 [F2AI0IE &t
vecinterval = zeros(nR_m, 1),
interval = round(1/scale);
for k =1:interval:nR_m
vecintervallk) = 1,
end
mtx(vecinterval == 0,:) = []:
nAR_m = size(mtx, 1),
StrPattern(f).idxStart = strPattern(j).iaxEnd+1.
StrPattern(f).idxEnd = strPattern(j).idxStart + nAR_-m -1,
strPattern(j). mix(strPattern(j).idxStart.strPattern(j).iaxEnd,:) = mitx,
else
disp([ strPattern(j).name ' pattern number js over '])
end
end
end

% 2t WEEZE 218 AHSE E0WA SZH/0/HE BHEL.
learnData = []; group = [].nnR = [];
for i = 1:nR_p

% GIOIEIF JIZEL X FE 2 IHE WESEAE Bl HLY
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strPattern(i).mtx = strPattern(i). mtx(1:strPattern(i).iaxEnd, :);
nR = size(strPattern(i).mtx, 1).
nnikR = [nnR nRJ’
idxPattern = ones(nR, 1)*i;
learnData = [learnData; strPattern(i).mtx/,
group = [group, idxPattern];
end
disp(numZ2str(nni))
save knnModel.mat learnData group nniR

mkimfvectorm --------------------- - - - - - - - - ——(—(——————————
%function mkimifvector

% make feature vector from pixels of input image
format compact

clear all

close all

attrivum = 37;

dirstr = dir(‘input/*.tif');

[fn fc ] = size(dirstr);

% determin the number of output categori
itu = 0/
room = [];
for i = 1:fn
Name = [ ‘input/" dirstr(i).name] ;
J = fName(7)
if(isempty(room))
itu = itu+1;
room = j:
end
if room(itu)~= j
itu = itu+1;
room(itu) = Jj:
end
end
tyoeNum = size(room,2);
SeINUmM = 7 Jrrssrastrttssrttrtrt number of item select

% check the size of matrix in each type

calSum = zeros(typeNum, 1),
for i = 1:fn

- 129 -



Name = [ ‘inout/’ dirstr(i).name] -
k = fName(7):
for j = 1 typeNum
if k == room(j)
calSum(j) = calSum(j) +1,
end
end
end
%% % % % % % % % % % % % % % % % % % % %6 % % % % % % % % %6 % % % % % % % % %6 % % % % %
%make each matrix
for i = 1:typeNum
as(i).m = zeros(calSum(i),attrNum);
as(i).name = room(i);
as(i).count = 0;
end
%% %% %% %% % % %% % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %
for i = 1fn
Name = [ ‘input/" dirstr(i).name] ;
img = imread(fName):
[nR nC] =size(ima(:,: 1)):
RGB = ggcolormap(img,0); R=RGB(,:,1); G=RGB(:,.,2); B=RGB(:,.,3),
HSV = ggcolormap(img,4); H=HSV(:,: 1), S=HSV(:,:2); V=HSV(.,. 3);
Lab = ggcolormap(img,5); L=Lab(:,. 1), a=Lab(:,:2); b=Lab(:,.,3).
mR=mean(R(-)) - mG=mean(G(:)).mB=mean(B(:)):
mH=mean(H(:)):mS=mean(S(:)).mV=mean(V(:)):
mlL=mean(L(:)).-ma=mean(al(:)).mb=mean(b(-))
SR=std(R(.)):sG=std(G(-)).sB=std(B(-)):
SH=std(H(:));sS=std(S(:)).sV=stad(V(:)):
sL=std(L(:));sa=std(a(:)) sb=std(b(:)):
XR=min(R(-)):xG=min(G(:)):xB=min(B(:)).
XH=min(H(:)):xS=min(S(:)):xV=min(V(.)),
xL=min(L(:)).xa=min(a(-)).xb=min(b(:));
XR=max(R(:)) . XG=max(G(:));.XB=max(B(:)):
XH=max(H(:)).XS=max(S(:));.XVV=max(V(:))
XL=max(L(:)).Xa=max(a(-));.Xb=max(b(:))

edgeBW =sum(sum(edge(rgblaray(img), 'sobel’)))/nR*nC;
fv=1[mR mG mB mH mS, mV., mL ma mb, SR sSG SB, sH, ...

sS, sl sL, sa, ...
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sb,edgeBW.xR.xG xB,xH. xS xV. xL,xa,xb, X\R,XG XB,XH XS, XV. XL, Xa,Xb]~

for j = 1 typeNum
if ds(j).name == fName(7)
as(j).count = ds(j).count +1;
as(j).m(as(j).count.:) = fv.
end
end
end
titte = ['mR, mG, mB, mH, mS, mV, mL, ma, mb, sR, sG, sB, sH, sS, ' ...
"sV, sL, sa, sb, edgeBW, xR,.xG xB,xH xS xV.xL,xaxb,XR,' ...
" XG,XBXH XS, XV.XL,Xa,Xb, type']l:

it =0

switch ttt

case 0

%% % % % % % % % % % % % % % %6 % % % %6 % %6 %6 %6 % %6 % % % %6 % % % %6 % % % % % % % % %6 % % %
%select all type

slot = zeros(1,selNum);

for i =1:selNum

slot(i) = I;
rlt = slot;
end

count = factorial(typeNum)/(factorial(se/Num)+factorial(typeNum—-selNum))
for /=1:count-1

m = selNum/

maxNum = typeNum

while(slot(m) == maxNum)

m = m-1
maxNum = maxNum —1
end

slot(m) = slot(m) +1,
for j=m+1:selNum
slot(j) = slot(j—1)+1,
end
rit = [rit:'slot];
end
for /=1:count
name =['dat/"];
data =[],
selected = rlt(i.:)
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for j=1:se/lNum
name =[name ds(selected(j)).name],
end
name = [name '.csv'];
fid = fopen(name, 'wt));
forintf(fia, title);
for j=1:se/lNum
for k = 1:ds(selected(j)).count
forintf(fid, "#n');
for | = 1.:attrNum
forintf(fid, '%10.5f", ds(selected(})). m(k, 1)),
forintf(fia, ")

end
forintt(fid, '%c’ ds(selected(j)).name).
end
end
fclose(fid),

end
% %% % %% % % % % % % % % % % % % % % %6 % % % % % % % % % % %6 % % % % % % % % % % % % % %
%select 2 type
case 1
for i= 1. typeNum—1
for j=i+1:typeNum
name = [ 'dat/' ds(i).name ds(j).name ".csv'];
data = [ds(i).m; ds().m].
fid = fopen(name, 'wt'):
forintf(fid, title);
for k = 1:ds(i).count
forintf(fid, '#n');
for | = 1. attrNum
forintf(fid, '%10.5f,ds(i).m(k,1)).
forintf(fid, ' ");

end
forintf(fid, '%c’ ds(i).name);
end

for k = 1:ds(j).count
forintf(fia, '#n'),
for | = 1. attrNum
forintf(fid. '%10.5F,ds().m(k,1)):
forintf(fid, ")
end
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forintf(fid, '%c', ds(j).name).
end
fclose(fid),
end
end
case 2
% %% % %% % % % % % % % % % % % %6 % % %6 % % % % % % % % % % %6 % % % % % % % % % % % % % %
%select 3 type
for /= 1 typeNum-2
for j=i+1:typeNum-1
for k = j+1:typeNum
name = [ ‘dat/’ ds(i).name as(j).name ds(k).name '.csv'];
data = [ds(i).m.; ds().m; ds(k).m].
fid = fopen(name, ‘wt);
forintf(fid, title):
for ii = 1:ds(i).count
forintf(fid, '#n’).
for jj = 1 attriNum
forintf(fid, '%10.5f",ds(i).m(ii jj);
forintf(fid, ).
end
forintf(fid, '%c’ ds(i).name).
end
for if = 1:ds(f).count
forintf(fia, 'Wn').
for jj = 1 attriNum
forintf(fid, '%10.5F.ds().m(ij))-
forintf(fid, ', ");
end
forintf(fid, '%c’ ds(j).name).
end
for ii = 1:ds(k).count
forintf(fia, 'Wn').
for jj = 1 attrNum
forintf(fid, '%10.5Fds(k).m(ii jj):
forintf(fid, ', ");
end
forintf(fid, '%c’, ds(k).name):
end
fclose(fid),
end
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end
end
%% %% %% % %% %% %% %% %% % %% % % % % % % % % % % % % % % % % % % % % % % % % % %
%select 4 type
case 3
for /= 1 typeNum-3
for j=i+1:typeNum-2
for k = j+1:typeNum-1
for | = k+1:typeNum
name = [ 'dat/" ds(i).name ds(j).name ds(k).name ds(l).name ...
‘esv'];
agata = [ds(i).m; ds().m; dstk).m ; ds(l).m],
fid = fopen(name, 'wt');
forintf(fid, title);
for ii = 1:as(i).count
forintf(fid, "Wn').
for jj = 1. attriNum
forintf(fid, '%10.5f',ds(i).m(ii jj):
forintf(tia, ' "):

end
forintf(fid, '%c’, ds(i).name):
end

for il = 1:ds(j).count
forintf(fid, "#n').
for jj = 1 attriNum
forintf(fid, '%10.5¢",ds().m(iijj)):
forintf(fid, ")

end
forintf(fid, '%c’ ds(j).name);
end

for ii = 1:ds(k).count
forintf(fia, Wn');
for jj = 1 attriNum
forintf(fid, '%10.5f'.ds(k).m(ii jj)):
forintf(fid, ')

end
forintf(fid, '%c' ds(k).name);
end

for ii = 1:ds(l).count
forintf(fid, '#Wn');
for jj = 1. attrNum
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forintf(fid, '%10.5F.ds(l).m(ii.jj)):
forintf(fid, "),
end
forintf(fid, '%c', ds(l).name);
end
fclose(fid),
end
end
end
end

end

fcalAcc.m --———————1m—"1—7—7"——H—H—H—"H""—""—"—""""-—""""--—"—"——
function ritTbl = fCalAcc(fName,namePattern, outClass, imgWidthSize)

nR_m = numel(namePattern);
[nR.nC ] = size(outClass ).
inClass = ones(nR.nC)*(nR_m+1); % AT} A= SEE FHZ YAT+10/CF
for i = 1:nA_m
fMaskName = [ W05 _imageDBWO3SI ZALXW  IName(l:end—4)
namePattern{i} '.tif'];
if exist(fMaskName, 'file')
imgMask = imread(fMaskName),
imgMask = imresize(imgMask, [NaN imgWidthSize]):
[nR nC ~] = size(imgMask);
for j = 1.nR
for k = 1:nC
if imgMask(.k, 1) ~= 255/
inClass(. k) = i
end
end

/

end

end
end

% ZI Hlid
ritTbl = zeros(nR_m+1,nR_m),
for i = 1:nR

for j = 1.nC
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iR = inClass(i,j):

IC = outClass(l,f);

MtTOIR,iC) = ritTbI(IR,iC)+1;
end

end

fOutName = [‘outoutw' fName(1:end—4) 'xlsx'],
system(['copy ritAcc_t.xlsx ' fOutName]):
xlswrite(fOutName, {fName}t, 'Sheet!’,'C2");
xlswrite(fOutName, ritTbl, 'Sheet!’,'C4");
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