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Abstract: For optoelectronic detection systems such as an infrared scanning payload, the reduction

of the Instantaneous Field of View (IFOV) is important for background cluster suppression, detection

probability improvement and false alarm rate decreasing. An oversampling technique is always the

research hotspot for the improvement of the imaging resolution of an imaging instrument. In view of a

point target detection system, the normal sampling and oversampling techniques are compared with each

other. The result shows that the oversampling technique has its obvious advantages in the respects of

standard response deviation, average response and PEE.

Key words: oversampling; normal sampling; PEE; point target; detection

+,-.�2013–07–04

/012�"GHI#JKL3$4MNO%5PQRSTUVWX (2012DIT0801) �YZ&[I#H\6]U
VWX (2011ZDJC0101)

789:�̂ _ (1976-) �`�\a'�;b�(c\adefgUJKhijkL3lm�
E-mail: peng rao@mail.sitp.ac.cn
∗ <=78�n4o (1975-) �`�pqr�;b�(c>stgjkdu?\a� E-mail: wcl@citiz.net

Infrared (monthly)/Vol.34, No.8, Aug 2013 http://journal.sitp.ac.cn/hw



) 34 *�) 8 + � � 7

0 ,v
�@��	���
��������

A����������������
��������������������

�����������	��������

B�������ÆC����������
�� D�!�"�#��$��������
�� DSP � SBIRS ����%��� ��!

&��!��"#��E$�'��%�
����&�('��� (� ��

 (� ���)*��!)$"!+#

�$%
 (1) ",*-F$%+,#,��.
,*&/0����1'���E$2($
%&���3)*-'-F.(,*�*"�
��/0�1&")42�/0*�,*3�5

,#,24�G+!+�+�,*-F$%�
5$,D"��+-�66�-�7" (2) "

,078$%7$-�",0��%./!

&�8H8.�29��90:�/:;0<;
12�1�23�45 (3) 63=-$%$

4<��=>?>7@�>�8$" (� �

�!+A��9BI4:��?@/"�5
�

/067$%��*"�E$2(;=8
&1'�89A��A::*;<��

)�)=:;C)=�DEBB�C>&? [1]

BJ?�1'�89A&/0������
E$2(�D&/0��K<�F��E$2
(89A�@E (*"GH-) �-F.(
,*�*"A�+-�B66�-!+K$F
G

H%@E89AFI@JCKL.�1
'K<��=>7$��M��	'*"GH
-�@E�N89A�?6���I#K�

��DJO�	=P&*"1'#KGH-9

�C>@���E$C>KQLER� �	
[2] �SKL�	 [3] �5�KL��'#K�	
[4] ���MA�	 [5] �B�SKL�	�C
>B!�T�UF��D�$�CD&G���

@EC>KQSKL�	&VD)=KNJ
OHW)=�9=OKNJO�KF'*"#

KGH-�
)=KNJO8&�,IX��
�'6JCPQUY�X���'�1�X�

KQ6X��X�;=ZRJ 0.5KKL=L�

S�� KQ6[&MN?OP\GQ]�=

7�=LL�9=KNJO8&VDT^H�
��'�JO9R��9=JOI-��� 

KQ6�JC�X���'LS�.)=LS

^.KKL=LH_JC 0.5 KKL=L�"�

.M`KUTKV*".K)=GH- [3] 

ÆaJUKF��Y�SKL�	&�G9

VbJU���JU�AJU�%Xc� 

d)=UV�=WJ�H�;RK����''

?>AJU��V�� SPOT–5� [6−7] �X

�� BIRD � [8] ��WX::CF� ADS40

d.M)��UV"YJO#K�����
N�5�&�L>�HK)=Æ6�&JO�J
O&e3�"OJOMY'�e35f*�
�TFZ[Z.�������'K(=��
P (U8) UF�\S;0[NgN49���

�f$*O�JOI4�hFSSKL (DJ

O) �	$\]PU8gN�iQ��'JO�

hFN,��=OKV&��� X�BJC
=RX��"���jX��]P� KQ6

RJ^KJOI4��� KQ6�H%S-Æ
T9=U&JOH_�`�#� 2×2 DJO

\Z[Z.�^0'_�"O&��GH-*

" 60% �6"OKV�k�&l7]3�V
`a���'aLPQ8&?>J<kb [9] 

��I������������$cK

�I#K��VOVDDJO�	'*WA�

f$Xbcmd�mn [9-10]�ed6�GgN

�&Go

1 QÆRwxyRwz-
` 1MY9,IJO���fZKeGQ

�B�X�KQ6�JO=L9 P (a���

') ��� KQ6�S-ÆT9= τ UGJO
1 _"3*?�DJO��9 2×2 DJO


X�KQ6�JO=L9 P � 2 ���'�R

8LS9 P/2 (^KKL) �HWUL (k + 0.5)P

(k > 1 �[9^.) ��� KQ6�S-ÆT
9= τ/2 UJO 1 _

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.8, Aug 2013



8 � � 2013 � 8 �

p 1 \]qrfg^_g

p 2 \]qrfhs�ig

` 2 MY9� ���`K�#GQ

H�6Go&t�HK���JOuh�

Y��� 1 9 P ×P ��� 2 9 P/2×P/2 �4W

�.N-&`W� 4j�HK���JOPQ=

S�i9 P × P �HW�KLjG9=�Y��

� 1 9 τ ��� 2 9 τ/2 

9���vGo�mn [4] kl=S�w>
���8.�&k7
 (1) HK����UY�

������fL9 1 m � P ×P 89AU�

$<lB09 80% � (2) P = 50 µm ����8

9A^9 50 µrad 

2 {T|}~�

2.1 U(VW#X

��9���m��amb�JO�6

9�$<E$lB� 1 KKL6�c??n��

Infrared (monthly)/Vol.34, No.8, Aug 2013 http://journal.sitp.ac.cn/hw



) 34 *�) 8 + � � 9

m��amb� 4KJO��BB9�$<E$
Gd� 4 KKL6�c??nE24����

JOuh;=n�=Ke�gN�o9U8�

PgN
p 1 �?�,IJOB�NoU80�.

N�p 2 �?�,IJOB�N<U80�.

N�p 3�?�,IJOB)fM+U8��p

`5�p 4 �?� 2×2 DJOB�NoU80

�.N�p 5 �?� 2×2 DJOB�N<U8

0�.N�p 6 �?� 2×2 DJOB)fM+

U8��p`5

Y 1 Z[\]
^_`abc

–4.6640E–07 4.2465E–07 2.3272E–06 4.2465E–07 –4.6640E–07

–9.1109E–03 0.008 0.045 0.008 –9.1109E–03

–1.1802E–01 0.107 0.589 0.107 –1.1802E–01

–9.1109E–03 0.008 0.045 0.008 –9.1109E–03

–4.6640E–07 4.2465E–07 2.3272E–06 4.2465E–07 –4.6640E–07

Y 2 Z[\]
^d`abc

–6.9603E–11 5.4597E–10 5.6281E–10 –6.4250E–11 –1.9273E–10

–8.6679E–05 0.001 0.001 0.000 –2.4001E–04

–2.9657E–02 0.233 0.240 –0.027 –8.2120E–02

–2.8309E–02 0.222 0.229 –0.026 –7.8387E–02

–7.1465E–05 5.6058E–04 5.7787E–04 –6.5969E–05 –1.9789E–04

Y 3 Z[\]
efgh`aijklm

nxo nqo gqo rps

0.238 0.589 0.442 0.084

Y 4 2×2 q\]
^_`abc

4.8808E–03 4.8164E–02 7.0543E–02 4.6522E–02 3.3376E–03

3.3487E–02 0.330 0.484 0.319 2.2899E–02

5.4871E–02 0.541 0.793 0.523 3.7521E–02

2.9738E–02 0.293 0.430 0.283 2.0335E–02

3.6485E–03 3.6003E–02 5.2732E–02 3.4776E–02 2.4949E–03

Y 5 2×2 q\]
^d`abc

4.8603E–03 1.2332E–02 1.2332E–02 4.8603E–03 –2.3879E–03

8.2091E–02 0.208 0.208 0.082 –4.0333E–02

2.5672E–01 0.651 0.651 0.257 –1.2613E–01

2.4344E–01 0.618 0.618 0.243 –1.1960E–01

6.7257E–02 1.7065E–01 1.7065E–01 6.7257E–02 –3.3045E–02

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.8, Aug 2013



10 � � 2013 � 8 �

Y 6 2×2 q\]
efgh`aijklm

nxo nqo gqo rps

0.651 0.739 0.739 0.034

&�_?�,IJOB�N<U80��

NoU80�U<�����P<9 0.08 �&

2×2 DJO�r 2.5 j� 2×2 DJO�hi0�

&,IJO�r 1.67jH4&s�DJO!+

iykj

2.2 rst#X

S/N =
N

s√
N

s
+ N

b
+ N

d
+ σ2

read
+ · · ·

(1)

FB� N
s
9?n (a8
Iu.) � N

b
9.(

(a8
Iu.) �N
d
9tIk@l (a8
Iu

.) � σ
read
9u?@l (a8
Iu.) 

H%"24�mz��dn*�1'U)

�+o�.(,*�@lE$H.(,*t7


S/N ≈ Ns√
N

b

(2)

DJO���hi0�&,IJO���

1.67j�S,IJO���jG9=&DJO�

�� 2 j24�DJO���?@/&,IJ

O��� 1.18j (hi) H4&s�DJO��

!+um���0��u��?@/

2.3 vwx#X

H%&�&���/��&�J�U��

C>KV"O`&Y'`p
G7/��YJ

OKF�v?-�/07&

��v?-�&w{pq9�7$�&x

�xw{�7\A(�`KUT`5O$UO

rDyw{st"3�A(���N�UV

�c�x�"K�N"�*/0/�w{A

(�D�����sv��fZ6@�zÆ�F

JO
�X�KQ6�|N��'�K��&u

yJO��� KQ6�|N��'�jG9=

�&wj4_zuyJO��DstZc�v

*�� A/D {b�=��UT;4�zÆJO

`KBJC�@lkw��&,*h��"#

@l&�xx�p�Y9�Myz��Y���

@lf$6D&Um�24�&��=KyQ

v''st"K?}-��UTDy�%D

JO���&ÆJOI4'�&wj�JO�_

ÆJOI4'JU$z`K�\S�#=z`

K

A(SKK(z0�{��E�*/0"

K/��29��{9��&.(h��A(�

D��sv�JO�v*4�#�=z`Kw

>�"z`K�K(z0�&��p�"pq

�v?-�EhL�3bGQmEhLwH

�M+K(z0�NEL9�v?-89 1 �m

EhLwH�M+K(z0�N�L9�v?

-89 0 =WÆ,6�-�wHKV�&dv

?-wH#|K7L�� 10−4 �D4_w7E

hLEhL7$�N�c�x����+0

L�"&VDA(�|}0�89A���0

�{}S'�

,IJO� 2×2 DJO�v?-�/0�

v
�v?-kl=7�GQv�DJO�	&

B6EhL (~9 65%) �\S�z*"A�f

$` 3 MY9 2×2 DJO���v?-�E

hL�3bGQ

p 3 2×2 ~hsqrf{|Æ~��of}��
TH=0.65@EPR=10−4

		 ~|}~ 46 ��

Infrared (monthly)/Vol.34, No.8, Aug 2013 http://journal.sitp.ac.cn/hw


