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Abstract: To solve the problem that multi-lens polarization cameras need accurate registration in ac-
quiring images, this paper proposes a phase correlation algorithm based on sub-image. The algorithm
first performs noise reduction and detail enhancement on the image followed by a coarse registration.
Then the image is divided into multiple subgraphs, the subgraph of each corresponding area is regis-
tered, and the subgraphs with large registration errors is eliminated to reduce their adverse effects on
the final result. Finally the univariate matrix is calculated according to the registration parameters of
the remaining subgraphs to complete the final registration. The experimental results show that for all

three different types of images, the proposed algorithm improves both the normalized mutual informa-
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tion values, up to 0.067% , and the image details. Compared with the original algorithm, the proposed
algorithm has a better registration effect for low definition and high noise images.

Key words: image registration; phase correlation; sub-graph; univariate matrix; polarization image

b b b
o b
b o
[1] s s
b b b
’ o
o 2.1
[2]
o b b
[8]
o o b
b
b b b o
[3]
: » D) waa )G )
Goj)EWany
0 Ii(x,y) =" — , (D
2 wq(Z,7)
GajreWae,y
’ s W.., (x.y) M X M
(M ) ;
o ’
N ( . ) 1 G 24G=w? (2)
we(i,g)= e 27 .
3 . ' 276’
o ’
KAZE o
(5]
b b
’ ° Han °
2.2
61, Canny [o] i
[7] s
SIFT s , o s
b o
’ o
o b b b
b b o
s , Canny
b ’ b



34

3.1
Kuglin Hines
[10]0
f(x.y)
g(x ,y) :
g(x,y)=f(x —dx,y—dy) , (3)
cdx . dy
M X N, Flw, w,)
G((Ul 9wy) o
~ g(T 9y)
Gw,sw,)= ————"exp
RPN
L wLX wyY
[ ZKJ(M+N)]9 4)
Flw.sw,)= —————exXxp
,Z; v MN
L WX wyY
[— 2mj( M + N )], (5)
F(wl-»wy) G(a)”w\) :

G (w, ’wy):67J27r(w,xd.1‘+w\r(1_)') F(w, ,wy) , (6
’

o

F((L)J- 9(,()3‘) G* ((1)‘1- 9(1)3‘)
‘F(a),,- ) G (w,swy) ‘ ’
7

G(w,, 9(03‘)

o iZn o datuydy>

s K Flw.sw,)

F71 {e*]‘ZT( ((u“dx+wy<1y) } :8(1 . dl yy — dy) .
(€D

dx .dy .

, Fourier-Mellin [11-12]
3.2
’ M %
N ;
d‘T N dy )
d (9
d=JaT T dyT . o
’ d
’ , d
’ s, d
3.3

(~T2 ' Vo al)T:Hil (Il 9_)/191)T ’ (9)
s X2 V2

H 3X3

HEC SN NG

o

ap;; dip dig

(10

sz Az 1



5 ’ 533
: I:aSI a32] ’ o
; s [as an]” veld opencv3. 4.1 , CPU
{a” alz} Intel 17-8700k 3.7 GHz, 32G,
| Az Az ’
6 , 3
2
Fig.2 Polarized camera
1 \
Fig.1 Flowchart 3
1 . . 0° .
(D , 60°  120° .
, Canny ,
(2 3(g) ,Fourier-Mellin
(3 M X N , , Fourier-Mellin
( 3X3 )
4(h) , [5]
4) )
(3)
4
s 2, 3 DRS
TAMARISK-640 s 640 X
480, 8~14 pm, 0°,60°,
120° s 3 3

Fig.3 Indoor human



34
. 5 ; [5]
Fourier-Mellin , , ,
b b
3(g) ; ,
’
o 3
b
’ ’
a~i 3~5 a~c
0°,60°,120°3 ,d~ 1
4 Fourier-Mellin N [5] N
Fig.4 Outdoor car park Lgi Fourier-Mellin . [5]
6
Fig.6 Image number
’
[13]
b b
1~2 .
, o 1 Fourier-
Mellin , [5]
« o
5
)
Fig.5 Outdoor airport
1
Tab.1 Results ofnormalized mutual information
Fourier-Mellin [5]
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