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Abstract: Enriching the spatial details information of Zhuhai-1 OrbitaHyperSpectral (OHS) images is conducive to expanding the application
field of OHS data. We used six fusion methods to perform super-resolution fusion experiments between OHS data and five multi-spectral remote
sensing images with high spatial resolution, and carried out the comprehensive evaluation and analysis. The experimental results show that GSA,
CNMF, HySure have better spatial fidelity, and the classification results of fused images also perform better. MTF-GLP performs better in spec-
tral fidelity. FUSE is greatly affected by the input data and exhibits instability, often leading to spectral distortions. MAP-SMM shows deficien-
cies in experiment, with relatively poor fusion results. The running time of CNMF, HySure, MAP-SMM, and FUSE is longer compared with
GSA and MTF-GLP. In addition, the smaller the time interval between the fused image sets, the better the fusion results. The quality of input
images also affects the stability of fusion methods. This study provides a reference for OHS data in fusion methods and further application research.
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. MAP-SMM 2329 3.54 1.97 0.85 0.57 274.40
% FUSE 18.65  6.08 3.34 0.68 0.66 1.60

op

M 1997 437 289 073 0.66 11226
#3 AR J7E(E OHS FEE T GF1 G FiiFf fi b gl I
EZ2ln GF1
e bR PSNR SAM ERGAS UIQI HCC [sal/s
il GSA 2353 337 184 085 066 0.17

N MTF-GLP 2529 292 1.52 090 0.67 0.37
2] CNMF 2344 3.08 1.82 084 0.69 3.83

HySure 22.88 3.51 1.93 0.83 0.66 47.77
. MAP-SMM  25.06 3.01 1.57 0.89 0.67 22.88
% FUSE 23.14  4.10 1.91 0.84 0.63 0.36

LI 2389 333 177 086 0.66 1256
44 Akt JyikAe OHS KR FIGF1B G EIRiFHHEFRas
E2n: GFI1B
MR PSNR  SAM ERGAS UIQI HCC Hffal/s
i GSA 2368 3.10 180 087 075 0.16

N MTF-GLP  25.03 2.90 1.56 090 0.72  0.39
= CNMF 2335 290 1.80 0.85 0.78 3.78

HySure 2224 3.57 2.05 0.83 0.76  47.36
. MAP-SMM 2487 296 1.60 0.89 0.71 2293
% FUSE 22.65 4.04 1.99 0.84 0.74 0.36

Byft 2364 325 180 086 074 1250
%5 Ahlidhdy i ik e OHS g zy3—02 1% EiiFhisbs
e e
Z It EdE ZY3-02
W fEbR PSNR  SAM ERGAS UIQL HCC /s
il GSA 2368 485 250 085 073 040
. MTF-GLP 2603 352 182 092 064 103
E CNMF 2479 320 210 087 069 928
J7  HySure 23.19 490 265 084 071 13447
 MAP-SMM 2616 3.62 180 091 063 59.50
% FUSE 2340 614 267 084 063 0.85
B 2454 437 226 087  0.67  34.25
46 Al i ikAe OHS KR F GE2 Bl 1T M brdti it
2GR GF2
bR PSNR SAM ERGAS UIQI HCC Hffal/s
i GSA 2435 498 199 089 053 0.2
L, MTF-GLP 2527 407 178 091 051 170
= CNMF 2488 414 177 090 054 2388

Vil HySure 23.65 5.29 2.09 0.88 0.53 33447

. MAP-SMM  25.63  4.27 1.71 0.92 049 13048

% FUSE 23.83  5.07 2.06 0.88  0.51 1.39
EJIER 24.60  4.64 1.90 0.90 0.52  82.09

3.3 RN RE
ARSCAE 2 AFFE X N 43 5 Bk T JL1. GF1B #



- 16 - b, 32 2 9 42 A,

GR2 Bt ik AT 14 g sr25 . W TIRIR T 41384k
W, KSER TR HS, MS, £ 8lA 45 31 OA I
Kappa ES 8

HS GSA

MTF-GLP

CNMF

CNMF

Iﬂ-n-n--nlm--ml e [ xo I 50
E7 OHS#JL1. GF1B. GFR2EGUESMHEXNHEE
BRI RER

=0 Seon

AN {;K-Azz-‘ L N apee
e /A % \_
7 — 9 JN / \ ’ wiE A
ub 3 A ass
1 N . /0N (Y
g 3 V w
& ¥ ‘?}"‘}fé‘\{;ﬁﬁ@a@ & ® :ié&&&‘”‘i“s & & ﬁ‘&;\s 5&\\{»(; &
JL1 GFIB GF2
8 OHS#IJL1, GF1B., GR2EG U R BMHEXNREE
BHISTERBE

HS 5 i F 32 ] 2 e i BRI, xoF ol 4 4] 4
ARG, T RLA R T BRI A AT,
W THE Y . APIIG, BRSNS IE R A . K
ARG B X 4. o, GSARA R
FLR, TERRI = J e Rh F A H—
£, GSA 7 HS B 1050 J3 43 £ B 4% (0] 43 W 4
FHERR , BRSNS, (H ) )
AYBIEAS R, AT OHS Bl i 2 M RE IR IH A5 21 T
TRRHIFRTE . MTF-GLP Ji 5433 iRl & BHR EAR HAT
BRI R, (PR EZS [ EARA GSA, FIrbh
B GSA AT RN R Bl BRI oy ok i 2% . I8
/I CNMF . HySure # FUSE 15 2] i) i & R AE 43 25
[ FE S TR as 2, 76 GFIB &R, CNMF,
HySure, FUSE (2085 2L T GSA 143 2ok
B . MAP-SMM J7 ik iy il G 45 A A i e A2, XA
B RRE EERa T, MR,

03 55 12 4
4 % B
ATSCER X OHS #2442 (8] 4y P o ) 2, R A 6

Fh @l 4 %5 % (GSA. CNMF. HySure, MTF-GLP,
FUSE. MAP-SMM) Y 5 F 2 515 52 A4 i 17 X be i
5o WAL . EAR AR AT RCRLE A VRN,
IR RWIAG 5 G 23 0] 0 HER 915 552 7. GSA.
CNMF 1 HySure %5 [A] ff H 845, 70 8 45 /AL
MTF-GLP g V575 0] 5561 ; FUSEARRE, 574
FeIG AL s MAP-SMM R4 2%2 . CNMF %5 )5 1354
JRIAE ST e HURERT o RIGOR A2 )R] ] b /) | o o
B, RSO, Hod OHS 5 GFIB/GF2 4 it 43
JENE R fe At o S BRI o T ARl T R e PR U 5
i, RRATES SR PR AT TIRAIRR

SEE

[1]  Zshle, il 3 Wik, 5 i — 5 Sk 28R
FMESL[I]. 2 5 R ,2019,26(8):12-18

[2]  FRBREE. AT & SR ag AR 9 A 45 83 B 3h st
BAFR[D]. A2 5 %L K F,2021

[3] Tiwari S P,Pande H, Aye N M. Exploiting Ikonos and Hy-
perion Data Fusion for Automated Road Extraction[J].Geo-
carto International,2010,25(2):123-131

[4] Naoto Y,Claas G,Jocelyn C. Hyperspectral and Multispec-
tral Data Fusion: A Comparative Review of the Recent Lit-
erature[J]. IEEE Geoscience and Remote Sensing Maga-
zine,2017,5(2):29-56

[S]  Hpdmds 3635, 18, 5. sk — 5 Z Uk b kot
Y[T]. = #3 /i, 2023,42(4):530-536

[6] Aiazzi B,Baronti S, Selva M. Improving Component Sub-
stitution Pansharpening Through Multivariate Regression
of MS +Pan Data[J]. IEEE Trans, Geoscience and Remote
Sensing,2007,45(10):3 230-3 239

[7]  Selva,Massimo, Aiazzi, et al. Hyper-sharpening: A First Ap-
proach on SIM-GA Data[J]. IEEE Journal of Selected Top-
ics in Applied Earth Observations and Remote Sensing,
2015,8(6):3 008-3 024

[81  Yokoya N Y. Coupled Nonnegative Matrix Factorization
Unmixing for Hyperspectral and Multispectral Data Fu-
sion[J].IEEE Transactions on Geoscience and Remote
Sensing,2012,50(2):528-537

[9]  Simoes, Miguel, Bioucas-dias, et al. A Convex Formula-
tion for Hyperspectral Image Superresolution Via Subspace-
based Regularization[J]. IEEE Transactions on Geoscience
and Remote Sensing,2015,53(6):3 373-3 388

(¥ 40m)



