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Abstract

Classification of hyperspectral images is one of the most important
processes on these images. Hyperspectral images are high dimensional, so
classification of these images is difficult. Therefore, methods that extract
low-dimensional subspace structures from the hyperspectral image are
considered. The low-rank representation method can extract the low-
dimensional subspace structure in the data. This method considers the
global structure of the data. In this paper, to preserve the global and local
structure in the data, spares and low-rank representation feature extraction
method based on spectral and spatial information is presented. The data
structure is better revealed using this model, and the discrimination of the
features is increased. In this model, each pixel is expressed by a linear
combination of dictionary atoms. In addition, to solve the optimization
problem, the alternating direction method of multipliers has been used. The
simulation results show that the proposed model has better results than
other methods. For Indian hyperspectral dataset, the proposed method has
improved accuracy by more than 1.4% compared to the state of the art
methods.

Keywords: Hyperspectral Image, Low-Rank Representation, Classification,
Sparse Representation.

Highlights

e  Extracting the Low-dimensional structure from data
e Sparse and Low-rank representation feature extraction based on the spectral and spatial information
e  Preserving the global and local structure in the data

e Using dictionary learning to generate a suitable dictionary

Citation: F. Hajiani, P, Naser, and A. Keshavarz, “Hyperspectral Image Classification Using Low-Rank Representation
and Spectral-Spatial Information,” Journal of Southern Communication Engineering, vol. 11, no. 43, pp. 27—38, 2022,
doi: 10.30495/jce.2022.689206 (in Persian).



http://jce.iaubushehr.ac.ir/article_689206.html?lang=en
http://jce.iaubushehr.ac.ir/article_689206.html?lang=en
http://jce.iaubushehr.ac.ir/article_689206.html?lang=en
http://jce.iaubushehr.ac.ir/article_689206.html?lang=en
http://jce.iaubushehr.ac.ir/article_689206.html?lang=en
https://orcid.org/0000-0002-3301-6960
https://orcid.org/0000-0002-0508-232X
https://orcid.org/0000-0002-5103-8311
http://jce.iaubushehr.ac.ir
https://doi.org/10.30495/jce.2022.689206

5y9leS de b, 85 b= Slals aenbld [l eslanl b sl ol jglad (o adls A

S = i YD 5 45y alos 31 230l U oo il yi5less sipeic

"0 )5S sexl | OF )8 a5 pob |'0O Slols bl

rodaS Oyl ¢l panid ¢ oWl 35T BIEWEINS ¢l yand S g (5 g9 89,5

ol 59y 2 &S Sl plaglon G e Sl (b ol pglal ganail fateme hajiani@yahoo.com
ol cpl g aiziw oYU slal gl oo ol piglai 0gd oo plowl gl | ol emmb  sodhust o131 oIS (5lpmed oty e 29,57
1S Llabs) syl el 03,5 alge JSie b1, sl ool il n.parhizgar47@gmail.com
453 y90 2 gl il bl pgas 51y Gl dn b Ladpy Jlisle | Shesish Glb el ousign 0210 G guign 09,7
b s bLas o5 sl Wil co (ol a3, Galed (bg,y 05,5 o0 1,8 e e b&i:esh;?:z@:;::ac.ii
ools (6wl juo LSl g, pl S zl 2wl 5,1 5929 Waosls jo aS],
o Wwodls o (e 5 (gl il L jolareas 355 oo L5 0, S - W"J?m bM::
LSL"-'.“" xr S5 9 u‘*’l‘ a5, u*""L"" c_st‘B C‘)’.‘:““"‘ o9y i Qﬁl o n_p:,‘.;z;::@‘:j;i:”;1)_&1‘;;)‘1?;”
ools Hsle Jaw cpl Jlasl b el ooy &l SIS 5 ol ledlbl
ol o b Gl T sla Sy ples 508 5 09 o IS S
Ol S sleaddie Sl (b oS5 Ojgeh S 2 Joe
el Sz Uy 3l dte Djgonr s o sl ooy 058 00
Joe a5 v o plid gileans mls cwl ead colatul o jlas
ol 00,5] Cawd @y 500 sla g Cans 1) 5 S golei
S anuly golpgiiy g, Lhas! o ol gools gl aS s, sbay
Syl Cews 4 oz slo by, a4 Cans |, 1VF 5 i VEvo o Y41l 3,6
AL AR RENS S F P
Ve o Y ipipdy &6

S Gialed eganaiil (Gl 45 Glaled el )l gl (oflg wuds

https://doi.org/10.30495/jce.2022.689206

doddio—)
o2 sglme Sk Wil s 41, lais 50 &b (Sligg o5 wiws (riwiel ootz 5l (Lol 55 b pl sloosizin
P Slajz 4 olies by b slaw g Vb (b SSE Gl b plwosizminn (58,5 )18 e wd 53 S oo o
il ol olows 4y az gy b .l ouids bronisS gamsdads jliel g o yioli8l cel g aizln )l 1) o WS 5,90 0
plsl bl gl 555 2 45 ooe slagBilon 31 (Ko Doyl sszy aboyl pglas gln sk Sl sloo )8
sloosls samaib 4y gob; S8 JuSs o 1y 8 b Sledbl ax 1 I¥-Y] ol pslas cpl sanailb sgd o
loools (il Wb loao 4 455 L 551 0 8925 4 polas cnl somainb o 1) ol sl il Lol S o il
o ,Sog; 5l sl olaws (Mo 1l @b, (sl [Flogi co j9um 0y 4 yoie a5 aries VL [l olul sl,lo ginds
o laiiy S0 il enl 4l anwg 41338 sla Jlo Job 10 45 3,05 5925 SVM olztay o cpmdile » sitine
rolal ganail jo ) (gl Coddge Cunl alily g Conl ganail glaaline 25T 50 05 (geaiiS il
oS 5 b aS el o slgiig oS 1o died pauis cbe sl SVMCK 20 1 aiea L SVM Ls,51 s il

! Support vector machine
2 SVM with composite kernel


https://orcid.org/0000-0002-3301-6960
https://orcid.org/0000-0002-0508-232X
https://orcid.org/0000-0002-5103-8311
https://doi.org/10.30495/jce.2022.689206

YA YV-YANTN Jlolaw g Joz ojlods /o205h Sl /gim Ol plbore g ddo

il jolined S5 Ghaled slats, Tesl [0lassy o spp 1) sanSganail o Shee S 5 pinb Sl
2 oI S 4 lite sla Sy o5 S5 ol 38,5 a5 b Loty cnl 171058 e 8 eslinl s 50 giebo ol sl
Wgd oo dle (higel (slaosls (galiwgar Walad ) (ol aisS oo gamaiib |) pgad wijls )8 Gl dn b gladn; S
2T esren Ghsy So [V] o aisd eols ales (68805 (slaailse | oS 5 saliwgar wiilsi oo 93T Sl S 5
Pt 5 S o s |y el pl 95 Bi5el Wigad oS Sl b S el 0 gty by 45, Linles (slis
O 53 a8 el oads a3l S pie S5 Joe SG LA] o idigd o gl imeal 1) S5 cul i Sl Sledlbl 2l sl b oYle
G &L [a] wlie ol oo soliwl G5 alpo slals 50 ,5] Cawd 4 y0 wlies Gla S Hle (Kinon
S hales 09T s 4 S bl sl gl (slaph ;oSN 4y Cand 1) (6 g 88 ailys dtus SIS ialed
4, Giales by, V] 0,8 e i o 1) eosls e ledbl dads g, cpl Lol ols gamaid jo 1, cowlio o ,Shee
slacuiige atwilys g cawl oo a8l o0ls ;8 ol am b sl 48 )] Cass 4 gl ael)l5 g, SO lgieas LRR® 0l
oSy U5 Gloe (Sitod 0y 45, Ginlos (b9, [V V1051 s il pl 5l sl (satne 50 1) 5 5bomm
S iales slacusgamme a4y axgi b [V - 1o 1S i (0 1) boosls (6 el p S5l Wl oo )k @ 5 oS oo gl Pl |,
ol o sl (60505 6ok 5 i 6l Cadguza b a4, Ghaled 20 anaids Sy allie ol o
sl ool 3325 a0 Lad 5 iz S 5 31 il (Sl 3 (Sl S (el sl 5 85 €55 ol (58,5 S o b
a5y Gales Joo S 5 b iz 5958 oo i 0 1) oSy st (Sien [N ] 00l a5, ales (g, 0l o
Sl (6,505,854 sonl 51 pledl b el 5 ogdle 358 oo Laim lajan jsbas laosls os 5 (5 ol oo Ll S5 5 by
Silize $oss ol ol 85 35 0e Josl Jos & e S5k b g e 555k 05 S5 DVY] s
a5 3,5 ol Gl Glsioe inlnli wgdse 28,5 S5 1o (Lajsel aiged 10 4 (] calids b casline (55l aisad sl
3 okt S5 3ot 9 43 JuSi o 0 Sl glasbie (Fiag o pd slols s S alie i ol slo Sy
e ol 50 0)0 (Fhy calpd mend )0 (e R colie (5,808 OBl ulpls wsdi oo ol 6,500 slaadlse

D9 g0 o3liiwl Canlin (6,885 dbul sly (6,858 (5 ,50L

s9b pom A5 50 (oleiday (g, b Sl Con ealplxil byl 9,50 o patse jobas ped A5 yo allie l o

88 dalgs B ) 0550 goleidey gy 0 Sles 23l 5 Gialejl @l pylez Lidu 50 0gdiee edls £yd LS
Dgdise Gl lie (nll (g S ooy S 50 Zoledye

sabplxil o, 2 (559 0-¥

b alg ) g paitie jebds (6,800 650k g b 45, Glule (iSu (pl )0

Ol 4y G lei-)-Y
o0l heSas by dm b slad g (paiar glatzl 5l (g 8 by 0ols p2 a5 wiS oo la ) £5050 (nl by 4, Gl
Dgdb so a8 5 1a5 0 sand slad jl igei Nl slacgaze & ygods YE[Y1Y2,. . yn] €RTT ovalice slaosls o yile .ol
295 9 ZER™ (s 45 Sales S92z b 45, Jaa Ban 0,5 I E g 3l o sanlie u 5le 45 55905
g ol Dysotr Omly 4, Glaled el D (6,285 slie » EeR™M S

rgiEn||Z||*+/1||EII1, s.t. Y=DZ+E 0)

A8 oo obe 1y 509 S5 Lo [Lfl1 el S5 ppolie ggazme byl 5wl o slatas o5 [l 4S5 5k

3 Sparse representation
4 Homotopy
5 Low-rank representation
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