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A perceptual and computational mechanian for bionic compound eye
gystem s with multi-source nformation fusion
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Abstract: The canpound eyes of flying insects are highly efficient at processing received information The authors
imitated this action when developing a bionic compound eye system  monitor water reurces by fusing quantitative
gace-time infomation obtained fram many snwors in the air and on the ground This virtual bionic compound eye
platform integrated multiple satellite remote senrs and ground monitoring nors By imitating the infomation ac-
quisition mode of flies and the perceptual and computational mechanisns of their biological neural netorks, it is
possible o perfom synergistic monitoring of large field (LF) and snall field (SF) data sufficient for thematic infor-
mation fusion and decision making The proposed mathanatical model and algorithm were designed on the basis of
perceptual and computational mechanisnsof bionic compound eyes Work covered in the paper includes design of
virtual compound eyes, amathanatical model for virtual compound eye mages, perception and computation mecha-
nisn of LF and SF systams, and super-reolution reconstruction of virtual compound eye images The computation
model of theLF and SF systam and the super-relution of virtual compound eye imageswere simulated in a sries
of expermentswhich proved that the proposed model is effective

Keywords information fusion; processing of remotely sensed images bionic compound eye; water envirorment mo-
nioring
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Fig 1 The compound eyesof a fly

VA , C

, CC , CZ



- 330- 3

’ ’ 2 ( ) 2
: 1) , “ ”
(clean zone) , « " « . :
, 2) (large- field,LF) (snall field,
, s:) “ ” ,
, ;3)LF  SF ,
1 L ( )
[5] . ' 4) “ ” “ ” ,
LF SF . LF
S: 1
P 1
ce LF SF
CZ
3
2
31
Fig 2 Cross sction of supemposition compound eye
2
( )
L andsat-5 ™ TER-
2 RA MOD IS
’ 3 ] . 1) « ” L andsat-5 ™ 100 s
( 7 ) )
): 2) ( 14
) . )
R AG 07 LAV R ’
ILLFRS) " R4 (SERZ) |! , ™1 T™S3
E - t : 13 ” , 3
I R
HESSZIR il b R 450 520mm 520 600 m 630 690 mim,
i ElRE Il 30m.
3 TERRA MOD IS ,
Fig 3 Information fusion level and systan mode of bion- 36 )
ic compound eye systam 04 14um ,
2330 km. 1 2 250 m,
1 ‘ " ( ) 3 7 500m, 8 36

, 2 : 1000m, .MOD IS



4 - 331-
( 2 ) ,
) 36
,MOD IS )
MOD IS L andsat-7 TERRA
, 134 3 , ,Land-
“ " . 3 at-7
620 670mMm 459 479 mm 545 565 m, (15/30/60 m) ™ ,
“ " 250m, 3 Terra
“ " 500m. (250/500/1000m) MOD IS
3 , L andsat-7 TERRA
1 “ "™ , “ LF , Landsa-7
"3 “ "™ Terra SF ,
; 2 “ "MOD IS
, MQOD IS )
3 ¢ 7 3
32 LF SF “ "
, , L F 113 ”
; SF
, L F g: “ ”
(6]
331 LF SF
, 2 1)
2) 1 1
, LF
33 LF SF ;
2 , (LF)
( S:) N “ ” “® ”



- 332- 3

SF 2) LF wi,
LF , S;
3) S
LF SF 4) SF , “
, , ” Sk
, 332 LF &
TERRA Landsat
: LF SF
, 2 . TERRA MOD IS
LF SF L andsat ™ LF S ,
, LF SF ,
4 TERRA ( MOD IS )
LF L andsat ( ™ ) LF SF
1)
, . MOD IS 2003 10
2) : 27 1 2 ,

n 1 . 250m, 211 4(a) : 1
3)LF m . 2 , , LF
4) i E , ( ), 4(b)

1(E). i ™ 2003 10 28
w, =f(I1(E), g), 1< i< n, 1 4 , 30m, 432
1< < m, f 4(c) : 1 4
LW LF . g , , LF
1(E) : ( ) 4(d)
5) n LF , : 4 ()
6) LF , “ (= 155p g/lL), ()
LF ; (= 56p g/L),
(= 56U g/L). SF
: : : 4(a) :
Sk , ERDAS9 0
1) I(E) , :
( ).

a) KW HIMODISEE (b) RIBLFR G, o Fl4(a)
( )(211&&‘23%) SR A - o 25 16 P 43 A



4 o . 333

(¢) RWIAYT VAT (d) m%m%%;%; HE4e) (o) IKIESFRGETNIE, HE4(a)3RILH
(4320 Bl &) U T - 4 2R vk JE 43 A A S DX I It 2 vk B Al
4 LF SF

Fig 4 Chlea oconcentration distribution of Tai L ake usingLF and SF system

4(b) 4(d) ,MOD IS ™
LF
[91_
' 0 1)
LF
\ ; 2)
250m (MOD IS ) 30m(™ ) :3)
2 2
: 1) y
1 S .
4(e) , MOD IS SF 2) ¥ G ),
) i, j=0, 1 2
, ™ 4 , Yoo Yor Yio
: ¥ir, 4 Vi
34 s L2 s
X y . y” —>X .
3) yI2]S ' yéii
S
L] y ]
2) 4 ’
45 45 4s 4s
Yoo Yor Yor Vi
4) . Yoo
S
’ y
2s
» Yoo
BP , 3
n ) L evenbergM ar-
3 - 1) ( ) quardt
; 2)
; 3) , ,
[8]. 5

24 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.ne



- 334- 3
2 t
( ) ,
NR 1 ,
NR :NR=10logp,05 |, 0,
103 ,LF S:
NR 15 46, Voo ) , « "
13 78, NR 15 42 ,
1 , AR ,
[1] , ,
[J1 , 2003, 31 (6) : 694-

(b) —EEAR AT PR E %y

I

(o) MR SEARI Hr K 15" (d) A1l 15

5

Fig 5 Superredlution reconstruction of aerial image
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Tablel Performance canparison of three algor ithm s for
uperresolution reconstruction of aer ml remotely

snsd mage

NR/dB
13 78
15 42
15 46
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The 3th International Conference on Intelligent
Systan & Knowledge Engneer ng

ISKE 2008 is the 3th International Conference on Intelligent Systan & Knowledge Engineering The confer-
ence this year is technically co-gpon®red by IEEE, Ghent University and Belgian Nuclear Research Centre, and
organized by Xianen University, Fuzhou University, Fujian Agri & Fore University, Jmei University, Sarming
University and Hunan Institute of Humanities, Science & Tech . Itwill be held from 17 t 18 Nov 2008 in Xia
men, Fujian, China W e invite submissionsof papers presenting a high-quality original research and development
for the conference tracks A ccepted pgoerswill be published in the IEEE categorized conference proceedings sub-
mitted for indexing o El and ISTR Authorsof selected paperswill be invited to submit revised and expanded ver-
sion of their papers o be considered for publication in the well-known intemational joumals (SClor EI) or english
Journals
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