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Abstract: To realize the adaptive nonuniformity correction of infrared focal plane arrays (IRFPA)

is very important for an advanced infrared detection system. With the increase of the complexity and

scale, the correction system algorithms are more difficult to be designed. A system-level modeling method

based on OO–TDPN is used to model an IRFPA nonuniformity correction system based on the BP neural

network from top to bottom hierarchically. In the modeling method, the abstracted system object class is

specified; then, a hierarchical model based on polymerization of object class is established for the system;

finally, the Verilog language is used to specify the model and simulation is carried out in the simulation

environment. The simulation result shows that the model is correct and the method is feasible.
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3.1.1 TSLC g
FB-#'���G(-A: TSLCE�+

H 1 �-


h 1 TSLC gij

Class name � TSLC

Property �

Place � Xij � S1 � P5 � P3 � G � Q

Inport � Xij � G � Q

Outport � S1 � P5

Method �

f1 � [S1]=G*Xij+Q

f2 � [p5]==1

Xij 	&-H��IJKNL5.���1

28:�

P3 	1�H��MO?C 1 �128:�

G 	&-H��N-D#DMO?�128

:�

Q 	&-H��N-D#DMO?�128

:�

S1 	&-H��1$��2����1$8

:�

P5 	1�H��1�<�PG(�1$8

:


TSLC E�1��Æ& f1 � f2 H-�Q�

O�PE<�P�P��8I�� S1 ��� 

38I� P5 1�FJ
5RK'6 TSLC E�
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h 2 LS gij

Class name � LS

Property �

Place � X(i,j–1) � X(i,j+1) � X(i–1,j) �

X(i+1,j) � S2

Import � X(i,j–1) � X(i,j+1) � X(i–1,j) �

X(i+1,j)

Outport � S2

Method �

f � [s2]=1/4*(X(i,j–1)+X(i,j+1)+X(i–1,j)

+X(i+1,j))

X(i,j–1)	&-H��IJB (i,j–1)����

128:�

X(i,j+1)	&-H��IJB (i,j+1)����

128:�

X(i–1,j)	&-H��IJB (i–1,j)����

128:�

X(i+1,j)	&-H��IJB (i+1,j)����

128:�

S2	&-H��1$'��G�8I�1$
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1 ** �&-QT q1�q2 � q4��1

2�&-"<21$�M q1=X(i+1,j)+X(i–1,j)�

q4=X(i,j–1)+X(i,j+1)� q2=S1+S2 
&-QT q3

L� S3 ��7�M 1/4*S3 
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h 3 QC gij

Class name � QC

Property �

Place � S1 � p5 � s2 � P3 � Yij � Xij �

Q � G

Import � S1 � p5 � s2 � Q � Yij � Q �

G

Output � Q � G � Yij � P3

Method �

F1 � [Q]=Q–2@*(S1–S2)

F2 � [G]=G–2@Xij*( S1–S2)

S1 	&-H��IJFB-#'����

8I�128:�

p5 	1�H��MO?:P�1� q1 �M

���FB-#'����128:�

s2 	&1H��IJ'��G�8I�12

8:�

p3 	1�H���&-QT q3 ���1$

8:�

Q 	&-H��N-D#DMO?�0�1

28:�<�1$8:�

G 	&-H��N-D#DMO?�0�1

28:�<�1$8:�

Yij 	&-H���B (i,j) ��2�8:8
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F1 	K�Q1$EYZ1$�[U�
D

-�[UN? emax 8�� Æ&�WC��	

& Q ��Æ�


F2 	K�Q1$EYZ1$�[U�
D

-�[UN? emax 8�� Æ&�WC��	

& G ��Æ�
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