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Lossless Compression of Hyperspectral Images
Based on Multi-predictors

SU Ling-hua LV Shao-yu WAN Jian-wei
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Data compression is a key problem in the applications of hyperspectral images. Based on the correlation analysis of
hyperspectral data a multi-predictors compression scheme of hyperspectral images was presented. The new scheme was applied
to single band and multi bands prediction. Two lossless compression methods with different complexity were achieved. Simula-
tion results verify the effectiveness of the scheme.
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Tab.2 The comparison between single and multi predictors bpp after compression
AVIRIS OMIS-I PHI
Cuprite Moffett River9 Desert1-1 Sand?2 Sea2 [2rec WSJ
5.08 5.21 5.93 5.59 5.43 6.13 5.61 5.46
4.96 5.14 5.82 5.50 5.33 6.01 5.55 5.33
4
1
2
PCA J. 2005 27 2 61 —064.
2 Aiazzi B Alba P et al. Lossless Compression of Multi Hyper-spectral Imagery Based on a 3 — D Fuzzy Prediction J . IEEE Transac-
tions on Gecsci. and Remote Sensing 1999 37 5 2287 —2294.
J. 2001 6A 11 1107 —1110.
. ] 2003 36 55-57.
5  Hsieh S H. A Fast Adaptive Lifting Method for Lossless Hyperspectral Data Compression C  Applications of Digital Image Processing
XXVII Processing of SPIE  SPIE Bellingham WA 2004 5558 664 —675.
. J. 2004 32 6 957-959.
7  Mielikainen ] Toivanen P. Clustered DPCM for the Lossless Compression of Hyperspectral Images J . IEEE Transactions on Geosci.
Remote Sensing 2003 41 12 2943 —2946.
D . 2005.
9 D . 2002.
43
1 J . 1997 3 12-16.
2 D . 2005.
3 . FDG-1 J. 1993 1 6-11.
4 . LD-14 J. 1995 2 14-18.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200701010.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e4%bb%a4%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e9%9f%b6%e6%98%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e5%bb%ba%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SU+Ling-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LV+Shao-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WAN+Jian-wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%98%8a%3b%e9%83%81%e6%96%87%e8%b4%a4%3b%e5%8c%a1%e7%ba%b2%e8%a6%81%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200502014.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Aiazzi+B%3bAlba+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0211858698.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0211858698.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%8b%e7%ab%8b%e8%8a%b3%3b%e6%b2%88%e5%85%b0%e8%8d%aa%3b%e5%bc%a0%e6%99%93%e7%8e%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgtxtxxb-a200111012.aspx
http://c.g.wanfangdata.com.cn/periodical-zgtxtxxb-a.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e7%87%95%3b%e4%bd%95%e6%98%8e%e4%b8%80%3b%e8%b4%be%e5%ba%94%e5%bd%aa%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgcyyy200336017.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgcyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hsieh+S+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%99%93%e7%8e%b2%3b%e6%b2%88%e5%85%b0%e8%8d%aa%3b%e5%bc%a0%e5%9f%b9%e5%bc%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dianzixb200406019.aspx
http://c.g.wanfangdata.com.cn/periodical-dianzixb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mielikainen+J%3bToivanen+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213872474.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e8%95%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y886385.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%81%92%e6%ae%8a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200701010%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%be%9b%e5%8b%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e6%af%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIN+Qin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TANG+Yi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Gang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xddzjs201022032&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xddzjs201022032.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%80%80%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%97%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Jian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Yao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Dan%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjxtyy201012013&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjxtyy201012013.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjxtyy.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjxtyy.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gxjmgc200911035&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gxjmgc200911035.aspx
http://c.g.wanfangdata.com.cn/periodical-gxjmgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b8%b8%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e7%a6%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bf%8a%e8%b5%b7%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jcdzgc201112018&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jcdzgc201112018.aspx
http://c.g.wanfangdata.com.cn/periodical-jcdzgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%b2%98%e6%b0%b8%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e5%bb%ba%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9d%b3%e6%88%90%e8%8b%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22NIAN+Yong-jian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WAN+Jian-wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIN+Cheng-ying%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xhcl200906003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xhcl200906003.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xhcl200906003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xhcl200906003.aspx
http://c.g.wanfangdata.com.cn/periodical-xhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%b2%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%b4%a0%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e5%85%b0%e8%8d%aa%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Yue%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Su-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHEN+Lan-sun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjyyyj200801054&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjyyyj200801054.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjyyyj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e7%8e%89%e4%b9%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b7%e7%8e%89%e6%9e%ab%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%b4%87%e4%bb%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%bb%ba%e6%b6%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%89%e6%99%93%e6%a2%85%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qzysjx201107024&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qzysjx201107024.aspx
http://c.g.wanfangdata.com.cn/periodical-qzysjx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%96%87%e5%a6%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%8e%e8%b5%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Wen-ni%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUA+Yun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Bo%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_fdxb200601010&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_fdxb200601010.aspx
http://c.g.wanfangdata.com.cn/periodical-fdxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e8%a7%90%e9%98%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e4%ba%ae%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kjcb201124147&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kjcb201124147.aspx
http://c.g.wanfangdata.com.cn/periodical-kjcb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%be%e6%95%ac%e4%b9%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bc%af%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIA+Jing-le%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+Ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Bo-sheng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xddzjs201105004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xddzjs201105004.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%be%9b%e5%8b%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e6%af%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xddzjs201022032.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%91%e9%9c%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%b5%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e6%96%87%e8%b6%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjgcyyy200913058.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgcyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%89%9b%e5%be%b7%e6%99%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e9%95%bf%e5%85%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9b%99%e9%92%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%98%8e%e4%ba%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%8a%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzjsyy201012041.aspx
http://c.g.wanfangdata.com.cn/periodical-dzjsyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%b2%98%e6%b0%b8%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e4%bb%a4%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e8%95%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e5%bb%ba%e4%bc%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzkxxk200906001.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkxxk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e7%ab%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%b4%a0%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%93%e5%8a%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ckjs200905001.aspx
http://c.g.wanfangdata.com.cn/periodical-ckjs.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200701010.aspx



