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Spectral Characteristics of Urban Land-Cover Based on Airborne Hyperspectral Data
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Abstract: Using airborne hyperspectral (HS) data acquired over Houston, Texas, USA, provided by the 2013 IEEE data fusion
contest, the spectral reflectance characteristics of surface materials were investigated. A multispectral (MS) image acquired by
WorldView-2 satellite was also introduced and it was compared with the HS image. A field measurement using a handheld
spectroradiometer (EKO MS-720) was also carried out by the present authors. The irradiances of surface materials obtained by the
measurement were also compared with the digital numbers of the 144 HS bands. Finally supervised classification was conducted

for the HS and MS data and their results were discussed.
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Fig.1 The study area including the Univerity of Houston
campus and the neighboring urban area in Houston, Texas,
USA and imaging areas of hyperspectral and multispectral
data.



Fig.2 True color composites of the hyperspectral image (top) and the multispectral image (bottom) for the
CASI-1500 imaging area. The red square shows the study area.
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Fig.3 The relative spectral radiance response for
WorldView-2 sensors® and the range of CASI-1500
hyperspectral sensor
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Fig. 4 The field survey route (blue line) plotted on Google
Earth by the present authors on August 6 and 7, 2013 in the
campus of Texas Southern University's football stadium and
its surrounding area, together with the locations and photos
of three spectroradiometer observation points (a: lawn, b:
artificial turf, c: concrete)
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Fig.5 The observed irradiances of three surface materials
(a: lawn, b: artificial turf, c: concrete) by our
spectroradiometer field observation (top) and the spectral
ratio between the hyperspectral image and the field
observation data (bottom)



4 HS Mg & MS T 0 Lhigk & ZEfif 3 R

i Zetk & B R O KBRS/ SR E (7 ')
I L, &3 RPN T DN 4 S8 b S B 72 i
Fig6 Th 5. 144 L, Oy FF—#I2 LY, HS
F = DAY N IVEREITE M T O 4R CRHI
L7227 hVERE L IZIERIEEDFE RS Sz
(Fig.s ). ZOHST—% & MS 75— Z bl
BT, A7 bV (fiZek% DN/ BLEEHHIE)
ZEHE L Fig.s (FIZ/RT. 20 940nm {1 THiM
FHAMEIC ST 2 Em VW E— 7 ER R SN0, T
KRR LD REAF ORI D FENE 2 L 6.
ZOFREREIIC D, MIZEESE HS &g
TRE DAY FVIE R R TRt S Z &8
T&, MEEAMT O AR FUVRRE L &/ S 72 /hE
LRz, thFRmfHE COFHIORE: &
LTEHTHLZENbND.

WIZ, WLZEgFEE HS 7— % O DNfE & WV2 (1
KXDMST—X LD EITH. HS T — XX 144
LWL DR RIFRERFSTZD, 83 KD
WV2 O MS 7 —# LT 572012, s T 5%
NV RNTDNEZ FE L 8 /3 NICEHT HLHE
N5, WV2 DR RilZ—E7 % DN EA (1)
DEITERTS.

DN; = 4, DN(A)Re (i) / T, Re (Aie) 1)

DN(L)iX HS £ CTif# & 417= DN fig, &% Dxt
IS BIEEL, Re(A) X Fig. 3 D WV-2 FxfSE R,
ki 1d Re(\)fEAS 0.001 LA T WV2 R R i IZHFIGT
DHDHS T—HDN RESTHD.

UL ST HS T — X OE R G D AT [ L
B, ®IGT 2 MS T —% D A~7 LRt E &
<HEHBILTWAD. WV2 D MS & >3 11-bits TR
&h (0-2047), CASI-1500 DX A F v Ly
I3 14-bits (0 - 16383) TH 5 2. £ R WD DN . D
% Fig. 712/ 7. WL HhOEWTR.LND
H DD, DN I EDRRMITIBNT b [FIERDHER
BFRLEZ. ZOROEWOFRIKIZSWTIE Fig. 812
AT INHO—HLIEEVOFRKE L TRKDOE
BRHIT L, MST—% N KA EEE(TOA) D
BEZ T HDITK L, HS T —Z IR T EEs
(MOA)D A Z T T\ A, ZOMOER & LTI,
BUAL - BHARED B R, B, KRESEM, HEiGREE
RERFTFOND. INHLOHERIZLDEELEE
T5HE, MTF—XEBBITEUT DL RRED.

BRI, RIZTPIEPETILD D 0N O
ffis LC Fig.9 (@)% /<9, HS 7 — % Omknikic
X0, BRESBIETIHHENE LW DL o7z
FERDIHTEZ O XD e@ikoe T — ¥ KRR ITET
—HIITBILENTEDLLEEZOLNDD, RIFFET
RO & U CREIRRE IR A VT 144
N R RTEFHAE L7 (Fig.9). ZEfioHn7iaun
LR ENEEITOICHIEVLE BT R&E LD
AWRBH DD, SGEERSEEIT> THnET.

- hyper

ON

Fig.6 Comparison of hyperspectral,

- averaged hyper

(a) vegetation

: averaged hyper

Band

(b) artificial turf

o averaged- hyper

‘Bud
(c) concrete

- WorldView-2 -
To— /
B

< WorldView-2

= WorldView-2

L - :

averaged-hyperspectral, and multispectral data for the
three surface materials (a: lawn, b: artificial turf, c:
concrete) shown in Figure 5
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Fig. 7 Comparison of the ratio between averaged-HS
data and MS data for the three surface materials (a:
lawn, b: artificial turf, c: concrete), shown in Figure 6

|

I Digital Number (DN)

Sensor
Transfer Function

Sensor

v

Radiometric
Calibration

| Top-of-Atmosphere (TOA) Radiance |

Atmospheric
Radiative Transfer
Model (RTM)

Atmosphere

Atmospheric
Correction

‘ Ground-Leaving Reflectance

|

H

Bidirectional Reflectance
Distribution Function
(BRDF)

Surface

Viewing Geometry
&

Surface Correction

| Surface Reflectance

Fig.8. Spectral characterization of hyperspectral

remote sensing data®



Evegetation
artificial turf
Mol

white roof
W gray roof

men-tout-cas

(c) Multispectral (MS) image

Fig.9 Supervised classification for the HS and MS
images. (a) Training data used for classification, (b)
the result for the HS image, and (c) the result for the
MS image.
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