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ò5gÔN�Ñ�1À�ÔNL¡� �Å����þ:uÑ1Å�U\, éêi�Eï�9l���
û�|?1ïÄ. Äuï�±���ü w«�A:, é���Ñ#�½Â, ,�, �âï����Ônº��
O��{�'�A:, í�ÑØÓï�{ïã����L�ª, ���Ñ�'�¢�y².

'�c: êi�E, Åcï, �Z1¤���

PACS: 42.40.−i, 42.30.Wb, 42.30.Kq

1 Ú ó

�XO�Å9 CCD Eâ�?Ú, ^ CCD �O
�Ea1��êi�E [1,2] Åì¤���A^ï
Ä�9: [3−16]. du CCD ¡
º�9©EÇw
Í�uDÚ�Ea1�, XÛ|^ CCD P¹��
Eãp�þ/ïÔ1|´��Ä��ïÄSN.
3TïÄ+�, �r�û�È©´<�~^�Ô1
|ïO�óä. �r�û�È©�±L«¤Fp
�C�9òÈü«/ª, �±©O¦^�g¯�F
p�C� ({¡ FFT) 9üg FFT O�O�, ��
g FFT ?1Ô1|ï'��B, ´2�æ^��
{ ({¡ 1-FFT {) . ,, du¢�uÿJ��3
Ø�, ï�²¡Ï~Ø´n���²¡, d	, ê
i�E�A^ïÄ¥~�9ØÓ�m²¡�Åc
ï¯K (~Xn�âf|uÿ [12]), ÏdïÄê
i�Eïã����äk�¿Â.

Äu1¶þ:1l��|�©Û, IS	Ø
�Æö®éïã����?1
ïÄ [8−10]. ,
, du�Ì�IOØÓ, 8c�vk/¤Ú��
��L�ª. ~X, ©z [9] Ú\��, �î�/U
ìû�nØLã
:1�l��|, é 1-FFT 
ï����?1
[��ïÄ; ©z [10] ÏL:1
 ln��²¡1Å|�ïÄ9Cq, {²/�
���L�ª, �ÏLO�Åê��[, éØÓ

���L�ª¤���(J?1
'�. ,, 8
cé���ïÄÄ�þ´3¶þ:1�l��
|�l�þëYCz�cJe?1�, vk�Äê
i�E´±���ü ïÔNã���¹. d	,
�{üå�, é���ïÄ�uë�1�²¡Å�
êi�E� 1-FFT ïã�, éuë�1�¥¡Å
�êi�E (~XÃßºFp�C��E [11]), Ô
1ÏL��1ÆXÚ2�� CCD �êi�E (~
Xw�êi�E [3]), ±9Ù§ã�ï�{ (~X
û��òÈ$� [7]) �ïã����vkXÚï
Ä. �C, Äu�Ìû�nØ, |^¥¡Å�ïÅ,
/¤�«�±éÛÜÔ1|?1�C��Çï
��{ [16](±e{¡�C��Çï{), T�{
ïã����Ônº�� 1-FFT �{ØÓ, l��
|�©Ù�´��Ç�¼ê, Ïd, éØÓ�êi
�Eã^ØÓï�{ïã����?1ïÄ
äk¢S¿Â.

�©(Üêi�Eï�±���ü w«
9��Ônº��O��{�'�A:, éï
ã����?1ïÄ. �4ïÄ(J��C¢S,
òÔ1À�ÔNL¡� �Å����þ:u
Ñ�1Å, -ë�1�¥¡Å, nØïÄêi�E
ï�9l���û�|, ¿ÄuÀ�9»�Å
�¶Í51Æ�n6[17] ¥�Zì²eü:�
�U
©E�ïÄ�{, é���Ñ#�½Â, ©
O�Ñ 1-FFT {9�C��Çï{ïã��
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��L�ª, �Ñ�'�¢�y². éïÄ(J
�?ØL², ùü«�{ïã����L�ª,

�±í2u8c~^�êi�EXÚ9~^�Å
cï�{.

ã 1 êi�EXÚ�{z1´9�I½Âã

2 êi�Eïã����nØïÄ

2.1 nnn������999lll������|||ïïïÄÄÄ

ã 1 ´êi�EP¹9ïã��{z1´
9�I½Âã. -ë�1´ u (a, b, −zr) �:
uÑ�¥¡Å, x0y0 ´�ÔN���²¡, xy

´ CCD I�²¡, xiyi ´3ïÅì�eÔN�
n��²¡, xmym ´ ln��²¡�¢Sï
�²¡, ùn�²¡� CCD I�²¡�ål©O
´ z0, zi Ú zm.

Ô²¡þ�I� (ξ, η, −z0) �:uÑ�1Å
�� CCD ²¡��1Å|�±L� [18]

uδ (x, y; ξ, η)

=o (ξ, η) exp
{

j k
2z0

[
(x − ξ)2 + (y − η)2

]}
, (1)

ª¥ j=
√
−1, k = 2π/λ, λ �1Å�, o (ξ, η) ´

� (ξ, η, −z0) :�E�Ì¤�'�� �Å���
E¼ê.

1Æo÷L¡�Ñ�1�±À�ÔNL¡Ø
Ó �Ñ�Ä�Ñ�1�U\ [19]. �� CCD �Ô
1K�

U (x, y) =
∑

ξ

∑
η

uδ (x, y; ξ, η) . (2)

-�� CCD �ë�1´�Ì� Ar �þ!¥¡Å

R (x, y) = Ar exp
{

jk
2zr

[
(x − a)2 + (y − b)2

]}
,

(3)

CCD ²¡þÔ19ë�1Z�|rÝK�

I (x, y) = |U (x, y)|2 + A2
r + R (x, y) U∗ (x, y)

+ R∗ (x, y) U (x, y) . (4)

� ^ ü   � Ì ¥ ¡ Å Rc (x, y) =
exp

[
j k
2zc

(
x2 + y2

)]
� �  ï Å ì � ê i � E

ã, w(x, y) ´ CCD �I�¼ê, ßL�Eã�1Å
d±eo�|¤:

U0U (x, y) = w (x, y) Rc (x, y) |U (x, y)|2 ,

U0R (x, y) = w (x, y) Rc (x, y) A2
r,

U+ (x, y) = w (x, y) Rc (x, y) R (x, y) U∗ (x, y) ,

U− (x, y) = w (x, y) Rc (x, y) R∗ (x, y) U (x, y) ,

(5)

Ù¥, U0U 9 U0R ü�Ú¡"?û�1, U+ ´�Ý
Ô1, U− ´Ô1. dué¤�k�z�´�ÝÔ1
û�|, e¡�é U+ ?1ïÄ.

|^�r�û�È©�±ò²ål zi û��
�ÝÔ1E�ÌL«�

Ui (xi, yi)

=
exp (jkzi)

jλzi

∫ ∞

−∞

∫ ∞

−∞
U+ (x, y)

× exp
{

jk
2zi

[
(x − xi)

2 + (y − yi)
2
]}

dxdy, (6)

ò�'�þ�\þª�n�

Ui (xi, yi)

=
∑

ξ

∑
η

Θ (ξ, η;xi, yi, zi)
∫ ∞

−∞

∫ ∞

−∞
w (x, y)

× exp
[
jk
2

(
1
zc

+
1
zr

+
1
zi

− 1
z0

) (
x2 + y2

)]
× exp

{
− j2π

[(
xi +

zi

zr
a − zi

z0
ξ

)
x

λzi

+
(

yi +
zi

zr
b − zi

z0
η

)
y

λzi

]}
dxdy, (7)

ª¥, Θ (ξ, η;xi, yi, zi) �� o (ξ, η) ¤�'�E¼
ê.

� xiyi ´n��²¡�, k [18]

1
zc

+
1
zr

+
1
zi

− 1
z0

= 0, (8)
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- CCD ¡ 
 ´ ° Ý L � � /, T = λzi/L, ±
9 M = zi/z0 þª�n�� [20]

Ui (xi, yi) =
∑

ξ

∑
η

Θ (ξ, η;xi, yi, zi)

× sinc
[
xi − Mξ + zia/zr

T

]
× sinc

[
yi − Mη + zib/zr

T

]
, (9)

(9) ª L ²,  ï � � � Ç � M , Ù ¥ % � I

�
(
−zia

zr
,−zib

zr

)
, ï�©Ù´�X�¥%

�I�
(
−zia

zr
+ Mξ,−zib

zr
+ Mη

)
��� sinc ¼

ê�\�U\, �� Θ(ξ, η;xi, yi, zi). ã 2 �

Ñ
(

sinc
xi

T

)2

�ã�. �âã 2, �±@�5gÔ²
¡z�:�ï�1|UþÛ�u�7¥%�
I�°Ý� T → 2T ��/«�.

ã 2 (sinc(xi/T ))2 �ã�

�ï²¡Ø3n��²¡�, ²ål zm û
���ÝÔ1E�Ì�

Um (xm, ym)

=
exp (jkzm)

jλzm

∫ ∞

−∞

∫ ∞

−∞
U+ (x, y)

× exp
{

jk
2zm

[
(x − xm)2 + (y − ym)2

]}
dxdy.

(10)

ò�'�þ�\þª�n�

Um (xm, ym)

=
∑

ξ

∑
η

Θ(ξ, η;xm, ym, zm)
∫ ∞

−∞

∫ ∞

−∞
w (x, y)

× exp
[
jk
2

(
1
zc

+
1
zr

+
1

zm
− 1

z0

) (
x2 + y2

)]

× exp
{
− j2π

[(
xm +

zm

zr
a − zm

z0
ξ

)
x

λzm

+
(

ym +
zm

zr
b − zm

z0
η

)
y

λzm

]}
dxdy. (11)

-
1
zc

+
1
zr

+
1

zm
− 1

z0
=

1
zg

, (12)

(11) ª�±�n�

Um (xm, ym)

=
∑

ξ

∑
η

Θ(ξ, η;xm, ym, zm)

×
∫ ∞

−∞

∫ ∞

−∞
w

(
X

zm/zg
,

Y

zm/zg

)
× exp

{
− j

k

2 (z2
m/zg)

[(
X

−
(

xm +
zm

zr
a − zm

z0
ξ

))2

+
(

Y −
(

ym +
zm

zr
b − zm

z0
η

))2 ]}
dXdY.

(13)

þª¥È©L«�´Ô²¡þ�I� (ξ, η, −z0) �
:uÑ�¥¡Å3l��²¡�1Å|©Ù, §
´ CCD �»*� zm/zg ��, 3²¡Åì�e²
Lål z2

m/zg ��r�û�ã�, 3l��¡þû
�ã�¥%�I�(

−zm

zr
a +

zm

z0
ξ,−zm

zr
b +

zm

z0
η

)
.

�â (8) ª9 (13) ª��±wÑ, � zm �n�¤
�ål zi ��$��, zg $�, zm/zg 9 z2

m/zg $
�. �âÝ/��r�û��©ÙA: [21], :3
l��²¡þ�Uþ8¥3°Ý� L |zm/zg| ��
/«�S. �â (8) ªN´��

1
zm

− 1
zi

=
1
zg

,

u´k

L |zm/zg| = L |1 − zm/zi| . (14)

e¡�Äl��|´±���ü w«�¢S�
¹, ©Oé 1-FFT 9�C��ÇÅcï�{ï
�1���?1ïÄ.

2.2 1-FFT ïïïããã������������

^ï1ì�êi�Eã�, ål zm ��r
�û�L�:

U (xm, ym)
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=
exp (j kzm)

j λ d
exp

[
jk

2zm

(
x2

m + y2
m

)]
×

∫∫ ∞

−∞

{
Rc(x, y)I(x, y) exp

[
jk

2zm

(
x2 + y2

)]}
× exp

[
−j

2π
λzm

(
xm

λzm
x +

ym

λzm
y

)]
dxdy. (15)

- N ×N ��Eã���ê, � zm = zi �û�|
3n��²¡, 1-FFT ï�²¡�°Ý� [21]

Li = Nλzi/L = NT, (16)

=ï�²¡z����°Ý� T . �ã 2 '��
±wÑ, T(Jïá
��°Ý�ï�²¡óÀ
�A©Ù�½þ'X.

�û�ål zm 6= zi �, 1-FFT û�|�°Ý
C� Lm = λzmN/L, �â (14) ª, Ô²¡þ�:
3l��²¡þ¤Ók���ê=�

Nδ =
L |1 − zm/zi|

Lm
N

=
L2 |1 − zm/zi|

λzm

=
L2

λ

∣∣∣∣ 1
zm

− 1
zi

∣∣∣∣ . (17)

?Û1Æ�Âì, Xú«!a1Z�9 CCD &ÿ
ìÑ´Ø�õ�, ëì©z [22] é1Æ¤�XÚµ
�ïÄ�*:, �±�â�ÂìA55½��^�
éïã����?1ïÄ. yUìÀ�9»�Å
¤Í51Æ�n6¥�Zì²eü:��U

©E�ïÄ�{�Ñ�����^�.

À�9»�Å�Ñ [17]: ëì��Zì²�¹
�a|�â, �Zì²�¹��ü�Ó� :
3�²¡fÐU
©m�, ü�:¥
�rÝ�
u 0.735 ¦þU\|�?�4�rÝ. du~^1
ÆXÚ�Ñ�1Ò��/, óÀ�A�Op�, À
�9»�Å�Ñ
�Z1Æ¤�XÚÑ�1Ò�
�/���ü�:U
©E��â. ,, êi�
Eã�Ý/, ����Z1¤�XÚ�Ñ�1ÒK
�Ý/, óÀ�A��� sinc ¼ê. �©Ûï²
¡���ü��ª�, ����÷î�½p�äk
�á�ål, �U
©m��áål� ∆, �â (9)
ª9À� - »�Å�?Ø�{, ü�:U
©m�
^�K� [

sinc
(

∆

2T

)
+ sinc

(
− ∆

2T

)]2

=0.735
[
1 + sinc

(
∆

T

)]2

, (18)

¦)þ�§� ∆/T ≈ 1.447. �Bun)ù�
(J, ã 3 �ÑÓ� �ü:��fÐU
©m
��¹. ã¥, ^J��Ñz�:��rÝ8�
z�, ü:��ZU\��rÝd¢�L«.
�±wÑ, du´�ZU\, U\��:�4��
~�, �ü�:¥
�rÝ�u 0.735 ¦þU\|
�?�4�rÝ. duÓ� :U
©E�, �å
�Óål��Ó� :7,U
©E [18], ���
Ó� :�ï�|Ïï²¡ ln��²¡
ÅìUØU©E�, ã��þm©eü. Ïd,
T(J�±��½Â���nØ�â.

ã 3 Ó� �ü:��fÐU
÷¶�©m��¹

�u ∆/T ≈ 1.447 ≈ 1.5, �{²å�, �±ò
l��¡þ:�1|�°Ý�u 1.5 ���ÀJ
������^�. ½Âêi�Eïã����
� 2 |zm − zi|, ¿- (17) ª¥ Nδ = 1.5, u´k

2 |zm − zi| = 2 × 1.5λz2
i

1.5λzi + L2
≈ 3

λz2
i

L2
. (19)

ØJwÑ, �Xn��ïål zi ½��Ç�
O\, ïã����O\. �X�Eã°Ý L

�O\, ��¬eü.
éul¶êi�E, ïã�3 1-FFT ï�

²¡þÓk«��°ÝÏ~�´Ü©��. �é
ïã���°[�£ã, Ï~é�Eã±>Ö"O
���ê [10], /¤°Ý L ���êi�Eã. þª
�ïÄ²Lù«?nïã����Jø
�â.

2.3 ���CCC������ÇÇÇ{{{ïïïããã���������ïïïÄÄÄ

�æ^ØÓ��{ [23] ¼�
 (5) ª¥��Ý
Ô1��, �C��Çï¦^e¡�úª [16]

Um (x, y)

=F−1
{

F {U+ (x, y)}
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× exp
[
jkzm

√
1 − λ2

(
f2

x + f2
y

)]}
, (20)

ª¥, fx, fy ���m�I x, y éA�ª��I.
^ FFT O � þ ª �,  ï � ² ¡ � ° Ý

� L [21]. �â (14) ª, :3l��²¡þ¤
Ók���ê=�

Nδ =
L (1 − zm/zi)

L
N = (1 − zm/zi) N. (21)

E,b½:3ï²¡�UþU
8¥3 1.5 �
��þ������^�, - Nδ = 1.5, �âþª
�

2 |zm − zi| = 3
zi

N
, (22)

þã(ØL², ���ê N O\�, ïã�
���¬~�. d	, ï����ò�Xn��
ïål zi ½��Ç�O\O\.

3 ¢�ïÄ

�Ô²¡���°Ý ∆ξ ÷v��½n, �
â (11) ª�?Ø, ï�²¡þ��ü��:�å
lC�

zm

z0
∆ξ. du 1-FFT ïl��¡���°

Ý� Lm/N = λzm/L, 3÷v CCD U
�Â��
p�mªÇ [6] �cJe, ����:3����S
�l��¡þU©E�^�´

λzm

L
6 zm

z0
∆ξ, =

z0 6 L∆ξ

λ
, (23)

±eÄu (23) ª�Oêi�EP¹XÚ, ¿�, �
�Ð/ÏL¢�y²¤ïÄ�(Ø, òéÔNÝK
º�$�9$�u CCD �ü«�¹?1ïÄ.

3.1 ÔÔÔNNNÝÝÝKKKººº���$$$���uuu CCD ���¢¢¢���

ÔN�{I��©EÇÿÁ�, �¡þÿÁ
^«©Ù«� (=ÔN) �°Ý�� 1 mm. æ^
ÃßºFp�C�êi�EXÚ [19], ÔN��
EP¹¡�¶�ål z0 = 44.5 mm, ë�1Å
¡�» zr = 44.5 mm, ì²1Å� λ = 532 nm,
CCD ��°Ý� 0.0068 mm, o��� N × N =
1024 × 1024, éAu L × L = 7 × 7 mm2. �â (23)
ª, ù«P¹åleU
©E�Ô�m�$^«°
Ý� ∆ξ = λz0/L = 0.0034 mm, U
v
÷¿/
éØÓ°Ý�ÿÁ^«¤�. ¢��ÏLë�1Å
å¥%�N�, 4ïã�3ï²¡�1���.

-ï��Ç zi/z0 = 0.5, = zi = 22.25 mm.
�â (19) ª� |zm − zi| = 0.0081 mm. ã 4 ©O
�Ñ zm = zi − 0.0081 mm, zm = zi 9 zm = zi +
0.0081 mm �ïã� (�{²å�, 3 1024×1024
� � �  ï ² ¡ � 1 � � � À J � ¹ 
  ï
ã � � 340 × 340 � � « �, é A Ô ² ¡ ° Ý
� 1.1498 mm). lã 4 �±wÑ, 3����S,
ïã���þvk��«O.

�L² l�����ïã���
�¹,
ã 5 ©O�Ñ zm = zi + 0.1 mm, zm = zi + 0.3 mm
9 zm = zi + 0.5 mm �ïã�.

O\ zi �±O\���(ØéN´�y, ~
X, - zi/z0 = 5, ¦� zi = 222.5 mm. �â (19) ª
� |zm − zi| = 0.8128 mm, - zm = zi−0.8128 mm,
zm = zi 9 zm = zi + 0.8128 mm, éN´���
ã 5 ���q�ïã�. ¯¢þ, du 1-FFT 
ï�²¡�Ôn°Ý���Ç¤�' [21], ��Ô
nº��O�7,éAX���O\, ÀJØÓ�
�Ç?1���ïÄ�, ïÄ(J´�d�.

ã 4 ��Ç zi/z0 = 0.5 �3����� 1-FFT ïã� (340 × 340 �� =1.1498 × 1.1498 mm2) �: zm =

zi − 0.0081 mm, ¥: zm = zi = 22.25 mm, m zm = zi + 0.0081 mm
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ã 5 ��Ç zi/z0 = 0.5 �ØÓïål� 1-FFT ïã� (340 × 340 �� =1.1498 × 1.1498 mm2) �:
zm = zi + 0.1 mm, ¥: zm = zi + 0.3 mm, m: zm = zi + 0.5 mm

ã 6 ��Ç M = 20.48 �3����S�ÛÜïã� (1024 × 1024 �� = 0.34 × 0.34 mm2) �: zm =

zi − 1.34 mm, ¥: zm = zi = 911.39 mm, m: zm = zi + 1.34 mm

�ïÄ�C��Çï����, æ^�¡
ÈÅEâ [16], 3 1-FFT ï�²¡�1����
Ñ Ns × Ns = 100 × 100 ���ÛÜã�?1�
�ï, éAÔ²¡�°Ý� 0.34 mm. �4ï
ã�Ù÷ï²¡, �â©z [23] �?Ø, ��

ÇÀJ� M =
L2

Nsλz0
= 20.48, = zi = Mz0 =

911.39 mm. d (22) ª¦� |zm − zi| = 1.5
zi

N
≈

1.34 mm. ã 6 �Ñ zm = zi − 1.34 mm, zm = zi ±
9 zm = zi + 1.34 mm �ïã�.

é²w, 3����S, ïã��þvk�
±	ú�«O. lù�¢��±wÑ, ÔN�ÛÜ
«��±|^�Eã���ê (1024 × 1024 ��)
?1O(w«, ��u~^� 1-FFT ï�{ (�
ã 4), Uén�ÔN (~Xn�âf| [12]) �°�
uÿ9ïÄJøé��B.

3.2 ÔÔÔNNNÝÝÝKKKººº���$$$���uuu CCD ���¢¢¢���

E,æ^l¶êi�EXÚ, ÔN´ 2000 c
3niÞ1��g 20 km ���Ô�øý, øý�
»� 60 mm, ì²1Å� λ = 532 nm, ÔN� CCD
�ål z0 = 1500 mm. ¢�¥¦^� CCD ¡
�

�ê� 1024 × 1360, ��°Ý 4.65 µm. ¢SO�
¥, ·�æ^ 1024 × 1024 ���êi�Eã?1
Åcï, éA CCD ¡
°Ý L = 4.76 mm. ë�
1ÀJ�²11, =Å¡�» zr = ∞. ÏLë�
���N�, 4ïã�3ï²¡�1���.
�â (23) ª, ù«P¹åleU
©E��$^«
°Ý� ∆ξ = λz0/L = 0.1676 mm, ù�©EÇU

�~÷¿/LãÔN/m. -ï��Ç� 1,
= zi = z0, d (19) ª¦� |zm − zi| = 79.24 mm ≈
80 mm.

ã 7 ©O�Ñ zm = zi − 80 mm, zm = zi

9 zm = zi + 80 mm �ïã� (3 1024 × 1024
� � �  ï ² ¡ 1 � � � À J � ¹  ï ã �
� 360 × 360 ��«�). �±wÑ, 3����
S, ïã���þvk��«O, �ó�, éu�
½�¢�, Ôåÿþ�Ø���3 ±80 mm ��S
þU�÷¿/ïã�. ����å zi éAuï
ã������, (19) ª�ïÄ(J��y².

AT�Ñ, þ¡�ïïÄ¥�,¦^�Ó�
��êþ5L«ØÓïål�ïã�, � 1-
FFT ï����Ôn°Ýu)
UC. |^ù�
A:, 3çÚêi�EÅcï¥, �±ÏLÖ"
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ã 7 3����S 1-FFT ïã��'� (360 × 360 ��) �: zm = 1420 mm (ã�°Ý 58.3412 mm), ¥:
zm = zi = 1500 mm (ã�°Ý 60.3529 mm), m: zm = 1580 mm (ã�°Ý 62.3547 mm)

ã 8 ��Ç M = 0.1421 �3����S�ÛÜïã� (1024 × 1024 �� = 33.52 × 33.52 mm2) �:
zm = zi − 0.31 mm, ¥: zm = zi, m: zm = zi + 0.31 mm

C�ØÓÚ1�Eã���ê, ¿3����Sé
ØÓ�Ú1¦^ØÓ�ål5ïã�, °(/3
Ó�Ônº�enÜõ«Ú1�uÿ&E [23].

e¡2�Ñ�C��Çïã����ï
Ä¢~. 3þ¡¢�� 1-FFT ï²¡1���
ÀJ Ns × Ns = 200 × 200 ���ÛÜã�, é
AÔ²¡�°Ý� 33.52 mm. �4ïã�Ù

÷ï²¡, ÀJ��Ç M =
L2

Nsλz0
= 0.1421,

= zi = Mz0 = 213.09 mm. � â (21) ª ¦
� |zm − zi| = 1.5

zi

N
= 0.3122 mm. ã 8 �Ñ zm =

zi − 0.31 mm, zm = zi ±9 zm = zi + 0.31 mm �
ïã�. w,, 3����S, SúØU	úï
ã��þ�«O.

4 ��ïÄ�?Ø9í2

du²¡Å�±À�Å¡�»Ã���¥¡
Å, �©é 1-FFT ïã����?Ø·^u~^
�êi�EXÚ. �,3?Ø�C��Çï�¦
^�´�Ìû�úª, ��C��Ç�{��±æ
^�r�û�È©�òÈ/ª¢y, ïã���
���Ìû�úªï���, �ë�19ïÅ
�²¡Å�, ~^�òÈïã��O� [7] �du

��Ç� 1 ��C��ÇïO�, ù� zi = z0,
ïã����l�5ÆE,÷v (22) ª. d	,
éuÔ1ÏL1ÆXÚ�ã�ï¯K, �±4Ô
N¤����m [25], òÔN3��m��À��
�m�ÔN, 3��m2ÀJÜ·�ï�{?1
ã�ï, =�A^�©JÑ���½Â)û¢S
¯K.

5 ( Ø

�©Äuêi�Eï�±���ü w«
�A:, ëì��Zì²�¹�a|�â9À� -
»�Åé�Zì²eü:��U
©E�ïÄ
�{, éï�����Ñ
½Â. �âï��
��Ônº��O��{�'�A:, �Ñ 1-FFT
ïã�9�C��Çïã����L�ª, �
Ñ
�'�¢�y². ¿�, ÏLnØ©Û�Ñ, �
��L�ª�±í2^u8c~^�êi�EP
¹XÚ9~^�Åcï�{. ¤?1�ó�éê
i�E�ïÄ9A^Jø
kÃ�ë�.

à�ó§�Æ�u=�ÇJø
©EÇÿÁ��êi

�Eã, 4Ø©k��¡�¢�y², >��¿.
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Focal depth research of digital holographic
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Abstract
Regarding the object scattering light as a superposition of light waves emitting from a lots of point sources on object surface

of which phases have random values, in the paper, wee investigate the diffracted field of digital holographic reconstructed image and
defocused image. The definition of depth of focal (DOF) is also given based on the feature that the reconstructed image is displayed
in pixels. According to the characteristic that the physical dimensions of pixel are associated with computation method, focal depth
expressions are deduced when image is reconstructed with different algorithms. Finally, experimental verification is given.
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