
GRU WITH SPATIAL PRIOR FOR 
HYPERSPECTRAL IMAGE 

CLASSIFICATION

Erting Pan1, Yong Ma1,2, Xiaobing Dai1,2, Fan Fan1,2, 
Jun Huang1,2, Xiaoguang  Mei1,2, and Jiayi Ma1,2

1Electronic Information School, 
Wuhan University, 

Wuhan 430072,China

2 Institute of Aerospace Science and 
Technology, Wuhan university, Wuhan, 

430072, China

2019/8/2 IEEE IGARSS 2019 1



Motivations

2

WUHAN UNIVERSITY

IEEE IGARSS 20192019/8/2

Hyperspectral
Data Cube

Spectra data
RNN

Band by band strategy



Motivations

3

WUHAN UNIVERSITY

IEEE IGARSS 20192019/8/2

Spectral data Spectral data

Band by band strategy All in one strategy



Motivations

4

WUHAN UNIVERSITY

IEEE IGARSS 20192019/8/2

Spectral data

All in one strategy

GRU
Spatial 
information

Spectral 
information

Labels

GRU with spatial prior

Spatial Patches

Spectral data



Proposed Method
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Fusion Spatial information
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Experimental settings
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Compared Methods: SVM, CNN, RNN(band by band), RNN(all), 
SPGRU

 Training & Testing Set: Pavia University & Pavia Center

Evaluate Criteria: OA, AA, kappa
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(a) Ground‐truth   (b)RNN(band by band)    (c) RNN(all)             (d) SPGRU
Cost of  Time (s) :            (b) 876.07                (c) 52.51                  (d) 56.43 
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(a) Ground‐truth   (b)RNN(band by band)   (c) RNN(all)             (d) SPGRU

Cost of  Time (s) :            (b) 827.25                (c) 44.51                  (d) 53.43 



Conclusion

Propose a tiny effective model based on a single GRU

 Introduce a new way to fusion spatial information

Competitive results and less computational cost.
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