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Hyperspectral Image Classification Based on Global Attention Information Interaction

WANG Lei-Quan, ZHOU Jia-Liang, LIN Yao

(Qingdao Institute of Software & College of Computer Science and Technology, China University of Petroleum, Qingdao 266580,
China) T\

Abstract: In recent years, researchers have found that the hyperspectral image classification method based on dual branch
structure can more effectively extract the spectral and spatial features of the image for classification. However, in the dual
branch structure, each branch only focuses on refining and extracting spectral or épatial features, with the study on cross-
dimensional spectral-spatial feature interaction ignored, and thepartial interaction extracted by the two branches
respectively is not obvious, which affects the performance of classification. To solve this problem, this study proposes a
hyperspectral image classification method based on global attention information interaction. First, the dense connection
network is used to divide the image into two branches to refine the spectral and spatial features, respectively, and then the
channel global attention feaﬁures and spatial global attention features are obtained by combining the global attention
mechanism (GAM). Finally, an information interaction module is used to realize the interaction of spectral and spatial
information, which makes full use of spectral and spatial information to achieve classification. The method proposed in
this study has been tested on Pavia University (PU) and Salinas Valley (SV) datasets, respectively. Compared with that of
the other four methods, the classification performance of the method proposed in this study is significantly improved.
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£ 3 PU RS ko Ve

Order Class Total Train Validation  Test
1 Asphalt 6631 33 33 6565
2 Meadows 18649 93 93 18463
3 Gravel 2099 10 10 2079
4 Trees 3064 15 15 3034
5 Painted metal sheets 1345 6 6 1333
6 Bare soil 5029 25 25 4979
7 Bitumen 1330 6 6 1318
8 Self-blocking bricks 3682 18 18 3646
9 Shadows 947 4 'y w4 939

Total 42776 210 210 42356

% 4 ISV HIRESIE RIS R

Order Class Total Train Validation Test
1 Brocoli-green-weeds-1 2009 10 10 1989
2 Brocoli-green-weeds-2 3726 18 18 3690
3 Fallow 1976 9 9 1958
4 Fallow-rough-plow 1394 6 6 1382
5 Fallow-smooth 2678 13 13 2652
6 Stubble 3959 19 19 3921
7 Celery 3579 17 17 3545
8 Grapes-untrained 11271 56 56 11159
9 Soil-vinyard-develop 6203 31 31 6141
10 Corn-senesced-green-weeds 3278 16 16 3246
11 Lettuce-romaine-4wk 1068 5 5 1058
12 Lettuce-romaine-5wk 1927 9 94 1824

13 Lettuce-romaine-6wk 916 4 4 908
14 Lettuceromaine-7wk 1070 5 5 1060
15 Vinyard-untrained 7268 36 36 7196
16 Vinyard-vertical-trellis 1807 9 9= 1789
Total 54129 1263 348 53603
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55 PU SR E s KT (%)

Order Class SVM SSRN DBMA DBDA Proposed
"t Asphalt 81.98 99.15 96.09 89.03 96.87
2 Meadows 90.92 98.06 98.51 98.32  98.77
3 Gravel 52.64 96.64 89.46 98.70  93.01
4 Trees 94.00 99.86 96.99 9842  99.65
5  Painted metal sheets 92.69 99.85 97.84 99.78 91.79
6 Bare soil 82.78 96.88 98.11 98.57  99.32
7 Bitumen 57.20 7324 95.61 95.84 95.15
8  Self-blocking bricks 80.93 82.36 85.51 89.47  91.60
9 Shadows 99.78 100.0 90.82 99.89 88.29

OA 84.86 95.59 95.87 96.00 97.03
AA 81.44 94.01 9433 9645 9559
K 79.75 94.15 94.65 94.67  96.05

S8 25 BT DA, A ST R O v B H At
T4 32 K77 SSRN. DBMA. DBDA % T4 15
PR B SVM VF2, TIIE ] 1 & IR B 2 2T (143
REEBAL G 207G T Eobig EG 2k 18
PU ¥4 S s i 45 R, R SCHE H IR 7 V45 21 A4
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TEPR(E (KT DBDA, 7 Mt R G R - iy T4 AL A5 2
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AT B ' 8 50 A IR Pt L T A I £ e 1,
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SR, DR A 1 8 20 2800 )~ 22 03 SRk BE R LAt Uy
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TRPREAT Kappa RECHREIAD 4 Rk, WEW] 1A
SCTT A Rk, B R T A 3 T SCA R I
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B 2 SR L.

6 SVEIE LM HELER (%)

Order Class SVM SSRN DBMA DBDA Proposed
1 Brocoli-green-weeds-1 99.69 100.0 100.0 100.0 99.98
2 Brocoli-green-weeds-2 99.06 100.0 99.99 99.17 100
3 Fallow 88.22 89.72 97.57 97.74 % 99.84
4 Fallow-rough-plow 97.68 94.85 92.36 9595 = ° 91.20
5 Fallow-smooth 97.86 99.39 9%.51 ’ 96:39 99.89
6 Stubble 100.0 99.95 %98‘:98 : 99.17 99.96
7 Celery 99.29 99.75 S 9838 99.83 99.98
8 Grapes-untrained 69.63 88.6‘Q 93.94 95.97 96.32
9 Soil-vinyard-develop 96.79 . 98.48 99.54 99.37 99.32
10 Corn-senesced-green-weeds 83.00 98.81 97.28 96.72 96.56
11 Lettuce-romaine-4wk o 92.14 93.30 95.32 93.72 99.78
12 Lettuce-romaine-5wk * 78.46 99.95 98.58 99.17 99.27
13 Lettuce-romaine-6wk 91.45 100.0 97.84 100.0 99.59
14 Lettuceromaine-7wk 93.717 97.86 97.98 96.89 91.77
15 ‘ Vinyard-untrained 62.73 89.96 90.51 93.42 93.59
16 Vinyard-vertical-trellis 98.66 100.0 90.72 100.0 99.40

0A 85.16 94.72 96.31 95.44 97.54
AA 90.53 96.66 97.11 96.34 97.90
K 83.41 94.12 95.89 94.93 97.27

(c) SVM

® DBDA

(a) False-color (b) GT (d) SSRN (¢) DBMA (g) Proposed
composite image (84.86%) (95.59%) (95.87%) (96.00%) (97.03%)
5 " N
) 9 PU HEEM KK

(a) False-color (b) GT
composite image

(c) SVM
(85.16%)

(d) SSRN
(94.72%)

(¢) DBMA
(91.77%)

(f) DBDA
(95.44%)

(g) Proposed
(97.54%)

10 SV HdladE 7 KK
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