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Abstract: A modified reconfigurable super-resolution algorithm for infrared images is put forward on

the basis of study and analysis of the Projection Onto Convex Sets (POCS) algorithm. The modified

algorithm makes full use of the determination model in the spatial domain and implements registration

by smoothing noise reduction processing after motion estimation. Because the Point Spread Function

(PSF) is modified while the details of digital images are highlighted, reconfigurable high resolution images

with optimal quality are obtained by inhibiting the margin Gibbs phenomenon. The quality of the recon-

figured infrared image is evaluated quantitatively. The result shows that the expected result is obtained

in image quality. This technology is of important application value to infrared target recognition and

tracking, infrared reconnaissance and anti-reconnaissance, study of characteristics of infrared ships, pro-

cessing of high-definition digital images, ripping of old video and extraction and recognition of biological

information.
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X1, X2 ∈ C, ) λx1 + (1 − λ)x2 ∈ C 
+;
λ ∈ (0, 1)
*0�/ C %���POCS *>�"
(�	) C %+<=� (Hilbert) �� H ;�	
�>/�>�
 y � H ;()�	��!
1

y ∈ H 
,-?�!�,	�	��! x0 ∈ C 

-@ inf

x∈C
||y − x|| = ||y − x0|| = ||y − Px|| 
 P %

POCS *> [3] �
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h(x, y) = Ce−(x2+y2)/2σ2
, (x, y) ∈ Sh (1)

/;
σ %�?&
	,"'�C��h(x, y) �
%D-% Sh �3	�2�% C �


 f̂k(s, t) A0��45���%����
:*.
 gl(i, j) A0��6�%����)�
.�)6�%���)�.;�/�! (i0, j0),

1$��%���:*.�2/% (s0, t0) 
*

/ (2) 5*0�!�450 [10] 	

f̂(s0, y0) =
s0+(w−1)/2∑
s0−(w−1)/2

t0+(w−1)/2∑
t=t0−(w−1)/2

f̂k(s, t)h(s−s0, t−t0)

(2)
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rl(i0, j0) = gl(i0, j0) − f̂(s0, t0) (3)

)E& γ %2���@0 σ0 
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w(x, y) = e−λ|Gxx+Gyy|/(|Gx|+|Gy|) = e−λ|∇fT p|/||∇f ||l ,

(x, y) ∈ Sh (4)
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B=�;>C2�%

h′(x, y) = h(x, y)e−λ|∇fT p|/||∇f ||l , (x, y) ∈ Sh (5)
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μl,k(i, j) =

1
q2

qi∑
s=qi−q+1

qj∑
t=qj−q+1

|fl(s, t)−fk(s+qνi, t+qνj)| (6)
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 q �	�[0�:�� εk(i, j) �@0�
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Tk(i, j) =

√√√√ 1
K − 1

∑
(α,β)∈Si,j

(gk(α, β) − μk(i, j))2

(7)
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SNR = 10 lg

M∑
i=1

N∑
j=1

F 2(i, j)

M∑
i=1

N∑
j=1

[R(i, j) − F (i, j)]2
(8)
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PSNR = 10 lg
M × N × [max(F ) − min(F )]
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[R(i, j) − F (i, j)]2
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