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improving the quality of life of city dwellers as it reduces the heat island effect and is
used for recreation and relaxation. However, no systematic management of urban
green space has been introduced in Korea as past practices focused on efficient
development. A way to calculate the amount of green space needed to complement an
urban area must be developed to preserve urban green space and to determine
‘regulations determining the total amount of greenery'. In recent years, various studies
have quantified urban green space and infrastructure using remotely sensed data.
However, it is difficult to detect a myriad small green spaces in a city effectively
when considering the spatial resolution of the data used in existing research. In this
paper, we quantified small urban green spaces using CASI-1500 hyperspectral
imagery. We calculated MCARI, a vegetation index for hyperspectral imagery, to
evaluate the greenness of small green spaces. In addition, we applied
image—classification methods, including the ISODATA algorithm and Spectral Angle
Mapper, to detect small green spaces using supervised and unsupervised
classifications. This could be used to categorize land—cover into four classes:
unclassified, impervious, suspected green, and vegetation green.

KEYWORDS - Airborne Hyperspectral Imagery, Urban Small Green Space, Spectral Angle
Mapper, Vegetation Index
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(b)

FIGURE 1. Study area color composite
images
(a) True color composite(R640.9nm,
G655.2mnm, B555.1mm) (b) False color
composite(R855.2nm, G655.2nm, B555.1nm)

AT

e RS ] 'A 2Ed e
st X357 984 ENVI 4.8 T2
3, A=} GIS#HRE S
935ty ArcGIS 10.1 ZZ13S A}
Atk AR 549 gXE fEiA ¢
5 Axbsta st FsER
= A&t FES AAATE oA &
Gl A&st7lel vlaF
MCARI (Modified
Chlorophyll Absorption in Reflectance
Index) & #4339t (Zarco—Tejada et al,
2004; Kim et al, 2012). #EEFE 54
AEE o83 ¥ FTHAEE |83
SAM (Spectral Angle Mapper; #32tvjis)
71MS HE3ta, MNFMinimum Noise
Fraction; #A4S1E) wghy oxbd Ak
=5 %3 92 endmembers o] &3}t
AERFE ISODATAZS 12| 5S 2431
ANE AEs] A W A&t

LS Rl 2).

ke

(oo Ml g 2

CASI-1500
Hyperspectral imagery

Pre-processing

Digital Map
(11,000 and 1:5,000)

i

1SUf d Vegetation Index Endmembers
5 ¥ ¥
‘ ISODATA ‘ ‘ MCARI ‘ ‘ SA ‘ ‘

M‘SAM
\_‘_I I_ﬁ!

‘ Green space Detecting ‘ Classification accuracy comparing

[ I
¥

‘ Small green space detecting in urban area ‘

FIGURE 2. Work flow

1. ®xe2| | =8X=

71242 FLAASH (Fast Line—of—sight
Atmospheric Analysis of Spectral
Hypercubes) BES ©]&3st3tt. FLAASH
o AbE¥ tjr7|mdle U.S Standard®, #%
oA BES FFFS #E5SHA A8 A
ol tidAele] 109, 1148 Fa7]eel oF
17Ce] 71 Sske 208 7 2do|tt
(U.S Standard®] A9 %W di7]2% 150).
F57] A Qe 820mzE 770~870mm¥
HolA g7 el 238 757 s FAst

(bidirectional reflectance distribution) &
e WrdEkA] ekl ot eFge] o8]
SHA ¥AY AR ARl HIALE Q18 oA E
AAs7] $18h4 Anomaly detection EE2]
RXD—-UTD (hybrid method of Reed—Xiaoli
Detector and Uniform Target Detector)
duE]Fe olgsto] tidAe AAledl sl
Qe v EFEgHoR FHiEEE o]
A "HAE AAste] 1,204941(2,072,888
% 0.0581%)= ®ASAH. -9
= A% 2AFH AdEAS (S Sl
gk AbE Eelw o] A At A A

24374 GASHE Glold o



92 Detection of Small Green Space in an Urban Area Using Airborne Hyperspectral Imagery and Spectral Angle Mapper

F 7Fs/dol e =2 e x¥ste] EH
71eg stk Sy & A5 Aol
SR Aeeh FH EAAAAES S8 gk
H 3 Qe HAHRIES] A Z UL & 4 Qi)
wEba] EFEEE A Ao EAsHE HA YA,
SAAE FAsHs ofAZESE ARIE 59
BEEFAQGY, Ao EASHA e 5SS
g AESA Y AxLFH(FNFE) §
AR gAEE 99, 283 YA wEF
golow mHsHITh

AEEFE 93 FHAXREE 1K, 5K F3
ALE #gsilth. 5K FAAEA A&
T2 g AA goloE FE3a, 1K 74
AZe 7t2Se A(EAS) dlelgr 2t
o glo] At HA IS HAehed &
o] & Aolgt wEo] o)F Heolog F&
skoltt. sHAIRE JiR1s5A] F313 FAL 53
S mgh 52 XFEA ] wde] FHA
s AYE o FIE Qi FAYYS
BT ARE FHste] AAHoR A3
3} =

TFedt L', TR, 27, 54 A8,
34 A (57, iR A3
13} o] &Fskelrt.

TABLE 1. The spectral classes for image
classification

Classes Training Images

street trees landscape
green space
trees

street trees forest

building green roof
artificial turf green paint

suspected

building green roof
green space

road building roof road building roof

impervious

(blue, red, grey) (blue, red, grey)
sand
. bare land
unclassified ocean
shadow

ocean
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A AEs fEl HEFAS AEAeE F
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FIGURE 3. Calculated MCARI imagery
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FIGURE 5. SAM1 results in different
thresholds

TABLE 2. Classes ratio in different
thresholds (%)

Suspected  Green

SAM1  Unclassified Impervious
green space space

0.1° 79.39 18.43 0.49 1.69
0.2° 62.28 32.64 2.52 2.55
0.3 55.40 38.86 3.00 2.74
0.4° 51.54 42.41 3.20 2.85
0.5° 49.05 44.76 3.27 2.92
0.6° 47.41 46.32 3.29 2.98
0.7° 46.33 47.34 3.30 3.03
0.8° 45.63 48.00 3.31 3.06
0.9° 45.18 48.43 3.31 3.09
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FIGURE 6. Spectral profiles of 3
endmembers with similar
vegetation(sample) spectral profile
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TABLE 3. Classes ratio in different thresholds(%)

SAM? Un?llaSSA Imperwo ?uspeoted Green |Ba;]re
0.1°  85.16 7.29 0.63 1.34 5.58

0.2° 61.12 24.92 1.89 2.44 9.62

0.3° 54.16 31.48 2.01 2.60 9.75

0.4° 71.49 13.77 2.29 2.68 9.77

0.5° 49.74 35.46 2.30 2.73 9.77

0.6° 48.64 35.51 3.31 2.769.77

0.7° 47.99 37.95 1.50 2.78 9.77

0.8° 47.60 38.33 1.50 2.80 9.77

0.9° 47.60 38.01 1.50 2.80 9.77
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TABLE 4. Confusion matrix of SAM1 and SAM2

SAM1

class O 1 2 3 Total CE

0 945794 0 0 0 945794 0
1 48427 940436 6206 0 995069 5.49
SgM 2 45 43507 24730 1419 68513 63.90
3 5879 52319 107" 57587 63512 9.33
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