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Pixel-based

Advantages and
Disadvantages

Object-based

Advantages and
Disadvantages
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2.1 ZFIE SOGEA N K 3R B M 2R J75-SRC

SRC- spectral rule-based classifier (proposed by Baraldi in 2006)
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Non-vegetation

Urban or built-
up land

Water

Dirty water
Clear water

/

Wetland

Barren land

l Perennial snow

Bare-soil cropland

Other barren
land

2. 2 SRCHLFN H- 78

Land cover hierarchy

/\

Vegetation
Non-forest Forest land
(Vegetated) l
cropland
Rangeland
Herbaceous l
rangeland
Shruband brush
\ rangeland
Shadowsand
unknown
"
Clouds / \
Clear-cut Evergreen forest
land

Deciduous forest
land
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[1] A.Baraldi, V.Puzzolo etc. “Automatic spectral rule-based preliminary mapping of calibrated Landsat TM and ETM+ images”, IEEE Trans.

Geosci. Remote Sens., 2006
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Landsat TM/ETM+
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Kernel spectral categories (67)
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>(1): JLERMIL
Vegetation Spectral Rule: V_SR

V_SR =(TM2>(0.5XTM1)) &&
(TM2>(0.7 X TM3)) &&
(TM3<(0.7XTM4)) &&
(TM4>max {TM1, TM2, TM3}) &&
(TM5<(0.7XTM4)) &&
(TM5>(0.7 X TM3)) &&
(TM7<(0.7 X TM5))
Water or shadow Spectral Rule (WASH_SR),
Barren-land or Built-up or Clouds Spectral Rule
(BBC_SR)

>(ii): HFAEZS R REOHI 4
o SO FRISRFIE S A] ¢ Bright, Vis&gs;

Bright =
(TM1+TM2+2*TM3+2*TM4+TM5+TM7) / 8

JEHETERFEA ] . NDVI, NDBSIZE,
NDVI =(TM4-TM3) / (TM4+TM3+0.001)

MERN RS . B JE oA N R R X
FRAE 2[R 250042 (HNDVI, MNDVI,
LNDVD) .
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the first-level

Landsat TM/ETM+
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TM1-TM5, TM7 TM6
(Top atmospheric (Kelvin’s temperature)

reflectance)
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Logic calculation based
on bands to obtain the
spectral rules
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Final fuzzy sets (14)

Extraction of the feature
space based on bands-
math
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Water or Shadow Spectral Category: WASH_SC

WASH_SC =

“*‘WASH SR’ is true” &&
“‘LBright’ is true ” && “ ‘LVis’ is true”
&& “ ‘LNDVT’ is true”

&& “ ‘LMIR1’ is true”

&& “ ‘LMIR2’ is true”

&& “ ‘LNIR’ is true”

&& “ ‘LTIR’ 1s not true”

&& “ ‘CumulativeOR_SC’ is not true”

Final fuzzy sets (33)

the second-level Hierarchical computation \
| of the kernel spectral |

I categories based rule sets I

I v |

| | Kernelspectral categories (67) |

7/

2.3 SRCHIE L ) i B 5 ]

TRCL_L&C CL_5C and LMIRTIR 2
THCL LSC CL_8C and MMIRTIR 2
SMIC SC SMIC_ SR and LNDBS] and not{LBright or LVis or LNDS] ar 1
LNIE or FIMIRT ar FIMIE2 ar HTTR o Cumulstive0l S0 |
SN LSC SNIC_5C and HINDSI 2
ICEN_LSC SHIC_SC and MNDSI 1
WASH_SC WASH_SR and LBright and LVis and LMDV and LNIR and 1
LMIR] and LMIR? and not (LTIR or CumulativeOR._SC)
DFWASH_LSC WASH 5C and HXDEI 1
SLWASH L5C WASH_ SC and nod HNEIST) !
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Landsat-7

5 HISRC N F -8 U Fe 4

221 LU TR P R B R

R AR BRVuE (AL pm)

Landsat-5 Landsat-7 Landsat-8
GF-1 HJ-1A HJ-1B SPOT-5
™ ETM+ oLl
- - 0.43~0.45 - - -
0.45~0.53 0.45~0.52 0.45~0.51 | 0.45~0.52 | 0.43~0.52 | 0.43~0.52
0.52~0.60 0.53~0.61 0.53~0.60 | 0.52~0.59 | 0.52~0.60 | 0.52~0.60 0.49~0.61
0.63~0.69 0.63~0.69 0.63~0.68 | 0.63~0.69 | 0.63~0.69 | 0.63~0.69 0.61~0.68
0.76~0.90 0.75~0.90 0.85~0.89 | 0.77~0.89 | 0.76~0.90 | 0.76~0.90 0.78~890
1.55~1.75 1.55~1.75 1.56~1.66 1.58~1.75
10.6~11.19
10.40~12.50 | 10.40~12.50 - - -
11.5~12.51 -
2.08~2.35 2.09~2.35 | 2.11~2.29

HI-14-"1B
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Landsat 7: 7-bands

TM/ETM+ SPOT5
(30m SR) (10m SR)
Input data | Fuzzysets | Inputdata | Fuzzy sets
1(B)
2(G) 1(G)
3(R) 2(R)
4(NIR) AT 3(NIR) 384
5(MIR1) 4(MIR1)
7(MIR2)
6(TIR)

Spectral categories:67

Spectral categories:41

» SPOT-downscaled SRC
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> PR E-—FRS EfR

2
TOARD = DN/Gain+ Bais p = F10ARD-d
. ESUN, - cos@,

> BETEY
23 BT T AR X BRI 4A% AR TORS BT

Area-Ratio
DX 3
SRC-Pre CVA PCA ICA MLC SVM

Test-1 72.50% 76.65% 71.84% 78.57% 74.00% 82.31%

sub-1 93.73% 95.16% 93.54% 99.06% 84.35% 91.23%
fes sub-2 87.60% 65.34% 53.20% 85.56% 72.84% 83.99%
Test—3 96.65% 96.56% 94.03% 99.62% 94.71% 95.30%

sub-1 88.99% 94.83% 93.22% 98.36% 84.04% 89.48%
Test—4 sub-2 91.69% 82.31% 74.01% 95.78% 83.65% 90.08%

sub-3 8.66% 20.63% 6.70% 48.97% 39.47% 52.19%

[1] Baraldi, A.; Durieux, L.; Simonetti, D.; Conchedda, G.; Holecz, F.; Blonda, P. 2010. Automatic spectral-rule-based preliminary classification of radiometrically calibrated SPOT-4/-5/IRS,
AVHRR/MSG, AATSR, IKNOS/QuickBird/OrbView/GeoEye, and DMC/SPOT-1/-2 imagery - Part |: system design and implementation. IEEE. Geosci. Remote. 48: 1299-1235.
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