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The Study on Improving Accuracy of Land Cover Classification
using Spectral Library of Hyperspectral Image
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Abstract

Hyperspectral image is widely used for land cover classification because it has a number of
narrow bands and allow each pixel to include much more information in comparison with previous
multi-spectral image. However, Higher spectral resolution of hyperspectral image results in an
increase in data volumes and a decrease in noise efficiency. SAM(Spectral Angle Mapping), a
method based on vector inner product to compare spectrum distribution, is a highly valuable and
popular way to analyze continuous spectrum of hyperspectral image. SAM is shown to be less
accurate when it is used to analyze hyperspectral image for land cover classification using spectral
library. this inaccuracy is due to the effects of atmosphere. We suggest a decision tree based
method to compensate the defect and show that the method improved accuracy of land cover
classification.

Keywords: Hyperspectral image, SAM(Spectral Angle Mapping), decision tree, land cover
classification, spectral library
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n|=39] EAFTIA tistulolA AERE 2loj=3z]
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2.34 ASTER £32to|22{2|
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Figure 2. CASI 1500
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Atmospheric Analysis of Spectral Hypercubes)®
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Table 1. CASI 1500 Specifications

CASI-1500
Item Specification
Spectral Range 380~1050nm
Band 36~288
Band Width 24~9.6nm
Spatial Resolution 0.5~2m
Radiometric Resolution 14bit
Pixel Size 20x20micron
Viewing Angle 40°
Channel 1500
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Table 2. Spectrum of Image

Band Spectrum Band Spectrum
1 370.2+7.2nm 25 715.1+7.2nm
2 384.6+7.2nm 26 729.4+7.2nm
3 399.6+7.2nm 27 743.7+7.2nm
4 413.4+7.2nm 28 758.1+7.2nm
5 427.8+7.2nm 29 7724+7.2nm
6 442.2+7.2nm 30 786.8+7.2nm
7 456.6+7.2nm 31 801.1+7.2nm
8 471.0+£7.2nm 32 815.4+7.2nm
9 485.3+7.2nm 33 829.8+7.2nm
10 499.7+£7.2nm 34 844.1+7.2nm
11 514.1+7.2nm 35 858.5+7.2nm
12 528.5+7.2nm 36 872.8+7.2nm
13 542.8+7.2nm 37 887.1+7.2nm
14 557.2+7.2nm 38 901.5+7.2nm
15 571.5+7.2nm 39 915.8+7.2nm
16 585.9+7.2nm 40 930.2+7.2nm
17 600.3+7.2nm 41 944.5+7.2nm
18 614.6+7.2nm 42 958.8+7.2nm
19 629.0+7.2nm 43 973.2+7.2nm
20 643.3+7.2nm 44 987.5+7.2nm
21 657.7+7.2nm 45 1001.9+7.2nm
22 672.0+7.2nm 46 1016.2+7.2nm
23 686.4+7.2nm 47 1030.6+7.2nm
24 700.7+7.2nm 48 1044.9+7.2nm
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Table 3. Class Selection of Reference Data Gerorred o R =~
File ROIType Options Help
Class High-Level Color Window: ) Image @ Scrall ) Zaom ) O
dark ROl Marne | Color | Fixels |Polygons [Faolylines | Points
. N veg_broad Green 16 1716 0s0 1] -
Soil ||9ht yeHOW [ veg conifer | Green 16 1416 0/0 1] [
red | |veg_crop Green 16 1/16 040 1]
| | |water_low Blue 16 1/16 0s0 a
broad | |vinviblack  Magenta 1@ 1716 [iE] i
Conifer | soil_light Wellow 16 1416 0s0 1}
. soil_red “ellow 16 1716 0s0 1]
Vegetation green | |soil_dark Yellow 16 1416 0/0 0
Crop | |building_blue Cyan 16 1716 0s0 1]
grass | |building_green Cyan 16 116 /0 ]
| |road_conc Red 16 1/16 0s0 a
Low | |rosd_asp Fed 16 1/16 a/0 a
Water D blue | [vinvi_white  Magenta 16 1416 0/0 0
eep | |veg_grass Green 16 1416 0/0 1]
concrete Z water_deep Blue 16 1716 0s0 1]
Road red -
asphalt — O v
- blue .
Building cyan Figure 3. ROI Module
green
) white == =
Vinyl biack magenta HlEl9] M S FFsle FAoIth Th2o] Skt
TRl AHEY B0l st SAIE AEd 4 9)
A5 AJESIIE E3 o #7217 Reference = S48 AUl o] 229 EFLt o] ket o
Data2 FEEOlOF IR BRASEE 0| S6l Qo HEE sl ZRUGNS ket 285
2 el MBI 212 6pixel ] MBS F ol 1 ZIHOIC} (LA 2010, mebH B ol
SoIQICE. Table 3& & (70X E7E 2ol A& = SAM B7 7|HS &23510] Reference DataZ &
ZEiAE LIER goh Figure 32 ENVI AZE] ZISIQILE. Figure 4= B4} WOJIA] Training Sample
019] ROIE Z0IA] A& SeliAE Training Sample S 715610 SAM7 S = 85101 AIAFEl Reference
= &gt shHoITL DataO|C},

2. Reference Data A&t
H3A BARR= AR T2 B Joh 31
EH%/\P]“ 28g B4 tHAoIA S=2isiof of
C &) e 5% Ao thet =2=(Supervised
Classification) @} 2= E55(Unsupervised Classification)

9] = 7IKIE A FHEE = QAT (O1FF, 2014).

LE=EFE B4X} Training sampleS A& 5HH
A 247 He S5 2E S8 Training Sample
W Hwelo] 7Fe RALGHAL AMZEEl= Training

SampleS A1 &6l EFak= BIHOICE = B 2
Z 3P SAM(Spectral Angle Mapping) 71
TRII0)A] 3140] 812 HEZ 7510 Training
SampleQ] HEIQ} FAR sh4 HE O] 1&g Sl &
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Figure 4. Result of Classification, Threshold=0.2
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ASTER EZ2jo1H32 = NASAC California institute
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2 AL USGS, JPL, JHUQ| glolHeig]| & Sgket
clolHeie]ct. oo g eto|Hefeli= Al
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Figure 5. Spectrometer
source : Geostory 2016b

Table 4. Spectrometer Specification

name FieldSpec 3

manufacturer | ASD Inc.
wavelength : 0.35-2.5um

spec spectral resolution 350-1050nm(L4nm)
1000-2500nm(2nm)

point 3013 day 20150717

name soil time 12:44:00 AM

origin Lsttude Longitude
coardinsts

middle 36-2743 127-16.73

degree 50 cloud 50%

Stimes

picture

T T T T T T T 1
300 400 500 €00 700 800 500 1000 1100

Figure 6. New Spectral Library
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glo|BHEE Eg8t EFZ4IE Reference Data
9} H1w5k] QsliAlE Reference Datas A&+ Aol
NEIE S A0 2 Sejas AES Wt 9
C}. 12Ut A5t 2lolBEelE A&tk flaliAl Elo]
HE FI53 AIFo] AthaxIeL get &2 AALofAl
= HER Stiae SR AER SAs 98
HE HAGIIC

Table 5= #4El0|HET|E E8T EAUEER
£ saloly] Qo A-E ZeiA9 Training Sample
£ AFal7] flall AkgE EdetolEele]d] ERE
LIERA 3OICh

A 2to|=2{2| HIOolH
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Table 5. Class Selection of Library Data

Class High-Level Color library
Soil yellow New
broad
Vegetation conifer green Aster
crop
grass New
Water blue New
Road concrete red Aster
asphalt
Building blue cyan New
green
. white
Vinyl black magenta New

4.23.2l0|22{2|2 0|83 EX|TIBEER

Yt ot
2 oA = elo| B lE 0185 EXN SRS
F&0Z 5fal Tt Wbkl Reference
Data®to] A: B712 913 Training SampleS 2}
ojHZZ|9] HkE HojEZ HEstl SAMYTEE

Aok

e

Table 6. Accuracy Evaluation

al
=

=

3 Soil X3 Veg A Water
[ Road 3 Build@a vinyl [l Non

Figure 7. Result of Classification, Threshold=0.4

Overall Accuracy = 62.12%
Kappa coeffic = 0.49

class Soil Veg Water Road Building Vinyl Non Total
Soil 361013 0 0 159043 29 23416 0 543501
Veg 2319 140285 0 121954 2140 13716 0 280424
Water 0 0 48937 745 0 8001 0 57683
Road 1 0 3035 46731 0 3710 0 53477
Building 0 0 0 82 267 173 0 522
vinyl 0 0 21 33005 0 24000 0 57026
non 12 8 696 2044 457 4150 0 7347
SHA| 363345 140293 52689 363604 2893 77176 0
Class User's Accuracy Producer’s Accuracy
Soil 99.36% 66.42%
Vegetation 99.99% 50.02%
Water 92.88% 84.84%
Road 12.85% 87.39%
Building 9.23% 51.15%
Vinyl 31.10% 42.09%
246 XMt FEXE, H463 H2%. 2016
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=F % d2t ot

Decision Tree 7|02t QAFAE HEIS TreeSEN
2 286l 278 Aldoh= EHOITE Decision
Tree 7IHE &80t H57+= UIOJEQ] SA& Sdfl +
ZlS A8ot0] 7IR)Y] gHiE BRE dchs W
Alolch, & doAl= 2 S2i49] Training Sample
2 GAQ] = Skaet Hlastoll QoA BEA IS
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Figure 82 & G110 4] AFE¥E! Decision Tree@] 7}
E=0H Figure 9= O|E &5t EX|U| S5 21t
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Table 72 Decision Tree 7S 25t E5 A}
£ Reference Data@} H| w50 et BI7HE AAlch
Ao, 11 At A Behe 85.20%, 7HkAIS 0.76
OZAl YUFEQl SAMER 7T =35t Zito]
Hlsl &5 Jelert IA S71et g & 4= Utk
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Figure 8. Conceptural Diagram
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Figure 9. Result of Classification using Decision Tree
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Table 7. Accuracy Evaluation of Decision Tree

(22 Il T U8

Soil

User's Accuracy

Veg

Water Road

Class

Building

HSAM

B Decision Tree

Vinyl

Figure 10. Comparison of User's

Accuracy

Overall Accuracy = 85.20%
Kappa coeffic = 0.76

class Soil Veg Water Road Building Vinyl Non Total
Soil 482100 39816 0 9092 0 3676 3676 543501
Veg 19313 257342 0 453 0 2715 601 280424
Water 0 0 56377 12 0 10 1264 57683
Road 12709 0 6542 21858 0 12368 0 53477
Building 39 0 0 31 199 177 76 522
Vinyl 22820 0 1914 1392 0 29498 1402 57026
non 35 907 953 155 29 711 4577 7367
SHA| 537016 298065 65786 32993 228 54296 11616
Class User’s Accuracy Producer’s Accuracy
Soil 89.77% 88.70%
Vegetation 86.37% 91.77%
Water 85.70% 97.73%
Road 66.25% 40.87%
Building 87.28% 37.12%
Vinyl 54.33% 51.72%

248 XMt ZEFE, H46H H2. 2016
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