
COMPRESSIVE 
SENSING OF EARTH 

OBSERVATIONS 

Edited by 
C.H. Chen 

CRC Press 
Taylor & Francis Group 
Boca Raton London New York 

CRC Press is an imprint of the 
Taylor & Francis Croup, an informa business 



Contents 

P r e f a c e i x 

E d i t o r x i i i 

C o n t r i b u t o r s x v 

1 C o m p r e s s e d S e n s i n g : F r o m T h e o r y to P r a x i s 1 
Axel Plinth, Ali Hashemi, and Gitta Kutyniok 

2 C o m p r e s s i v e S e n s i n g o n t h e S p h e r e : S l e p i a n F u n c t i o n s for 
A p p l i c a t i o n s i n G e o p h y s i c s 3 3 
Zubair Khalid and Abubakr Muhammad 

3 C o m p r e s s i v e S e n s i n g - B a s e d H i g h - R e s o l u t i o n I m a g i n g a n d T r a c k i n g 
of T a r g e t s a n d H u m a n V i t a l S i g n D e t e c t i o n b e h i n d W a l l s 55 
Ahmad Hoorfar, Ozlem Kilic, and Aly E. Fathy 

4 R e c o v e r y G u a r a n t e e s for H i g h - R e s o l u t i o n R a d a r S e n s i n g w i t h 
C o m p r e s s i v e I l l u m i n a t i o n 8 3 
Nithin Sugavanam and Emre Ertin 

5 C o m p r e s s i v e S e n s i n g for I n v e r s e S y n t h e t i c A p e r t u r e R a d a r I m a g i n g 105 
Alessio Bacci, Elisa Giusti, Sonia Tomei, Davide Gataldo, Marco Martorella, 
and Fabrizio Berizzi 

6 A N o v e l C o m p r e s s e d S e n s i n g - B a s e d A l g o r i t h m for S p a c e - T i m e 
S i g n a l P r o c e s s i n g U s i n g A i r b o r n e R a d a r s 131 
Jing Liu, Mahendra Mallick, Feng Lian, and Kaiyu Huang 

B a y e s i a n S p a r s e E s t i m a t i o n of R a d a r T a r g e t s i n t h e C o m p r e s s e d 
S e n s i n g F r a m e w o r k 153 
Stephanie Bidon, Marie Lasserre, and Frangois Le Chevalier 

^ \ ' i r t u a l E x p e r i m e n t s a n d C o m p r e s s i v e S e n s i n g for S u b s u r f a c e 
M i c r o w a v e T o m o g r a p h y 177 
Martina Bevacqua, Lorenzo Grocco, Loreto Di Donato, Tommaso Isernia, 
and Roberta Palmeri 

9 S e i s m i c S o u r c e M o n i t o r i n g w i t h C o m p r e s s i v e S e n s i n g 199 
Ismael Vera Rodriguez and Mauricio D. Sacchi 

1 0 S e i s m i c D a t a R e g u l a r i z a t i o n a n d I m a g i n g B a s e d o n C o m p r e s s i v e 
S e n s i n g a n d S p a r s e O p t i m i z a t i o n 227 
Yanfei Wang and Jingjie Gao 

vii 



viii Contents 

11 L a n d U s e C l a s s i f i c a t i o n w i t h S p a r s e M o d e l s 257 
Mohamed L . Mekhalfi, Farid Melgani, Yakoub Bazi, and Naif Alajlan 

12 C o m p r e s s i v e S e n s i n g for R e c o n s t r u c t i o n , C l a s s i f i c a t i o n , a n d 
D e t e c t i o n of H y p e r s p e c t r a l I m a g e s 273 
Bing Zhang, Wei L i , Lianru Gao, and Xu Sun 

13 S t r u c t u r e d A b u n d a n c e M a t r i x E s t i m a t i o n for L a n d C o v e r 
H y p e r s p e c t r a l I m a g e U n m i x i n g 299 
Paris V. Giampouras, Konstantinos E. Themelis, Athanasios A. Rontogiannis, 
and Konstantinos D. Koutroumbas 

14 P a r a l l e l C o d e d A p e r t u r e M e t h o d for H y p e r s p e c t r a l C o m p r e s s i v e 
S e n s i n g o n G P U 313 
Gabriel Martin, Jose Nascimento, and Jose Bioucas-Dias 

15 A l g o r i t h m s a n d P r o t o t y p i n g of a C o m p r e s s i v e H y p e r s p e c t r a l I m a g e r 329 
Alessandro Barducci, Giulio Goluccia, Donatella Guzzi, Cinzia Lastri, 
Enrico Magli, and Valentina Raimondi 

I n d e x 351 


