
-

9

 629.78

 «  – 1»,

© 2010 . . , . . , . . , . .

 «  « - », .

,  « – 1»,
.  ( 900

) –
.

.
 « - 1»

.

, , ,
, - , ,

, ,

15 2010

« – 1»,
 « - ».

,
,

,
,

,
, .,

(Ikonos, Quick
Bird ( ), Eros ( ) .).

64 . .
, 14

« »  « »,

.

,

.

 « – 1»

 ( ),
–

–
 « – 1»

 «
» ( . .)

 « - 1»
 « » (

. .),

( ,
.).

 « –
1»,

-

[1].
:

0,7

0,58 – 0,80
1,0

:
-  « »  350 ;
-

 – 30 ;



, 2, 2010

10

- – 0,2 (

30%);
-

  – 0,07. 
-

 « .
. . » (
. .),

 « - ».

 (
)

–

: ,
,

 350 .

,

2007 ., 2008 . 2009 . (
«2007-1» 301, «2007-2»

212, «2008-1» 155,
«2008-2» 112 «2009-1»

139 ).

 ( . . ).
L

:
,
, oh

,
,

,
N

 ( ) S
.

.

min

max .
 « – 1»

max

.

 « – 1»

–

 ( ) . ,
 « – 1»

– 63 +63 .

 23,8 .

N : 128,
64, 32, 16 8.

.

1,7
,

S  0.

.



-

11

L
,

–
.

,
,

L,
–

,

.

L
:

L=L T
)( 76max54321 SqNqqhqKqqHq oe ×+×+×+×+×+×+×-× .

(1)

 L T =1,0 –
 « – 1»

.

–
(1)

q1, q 2 ,…,q 7 .

,
,

,
,

.

.

,

. ,

 « – 1»,

,

.
q

q1 , q 2 ,…,q 7 .

(1)

7-
q

n
L.

.

L
(1)

.

,

q .
L (1), L( q ),

qD
oq

:

L( q )=L( oq + qD )=L( oq )+ q
q
L D×

¶
¶

.(2)

-
L

q q = oq .

oq

, : oq = 0 ,

oq
. q = oq + qD

qD = q , (1)
L( oq =0)=L T =1,

,



, 2, 2010

12

L( oq )=1
(2)

i-

:

[ ] qSNhKH io ×;;;;;; max =1-

)q(L i , 1 i n, (3)

i, 1 n. n
301, 212, 155,

112, 139
.

(3) n i 1 n

:

;

;;;;;;

;;;;;;

;;;;;;

max

222max2222

111max1111

ú
ú
ú
ú
ú

û

ù

ê
ê
ê
ê
ê

ë

é

××××××××××××××
=

nnonnnn

o

o

SNhKH

SNhKH

SNhKH

W

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

-
××××××××

-
-

=D

n

2

1

L1

L1
L1

L ,

:

LqW D=× . (3)

W
LD

.

optq
q , (3),

:

LW)WW(q T1T
opt D×××= - , (4)

(-1)
,

, -
.

optq (c
),

 1. 

(1)

–
:

=350 ; g=0; = . ;

oh =30 ; maxr =0,105; N=128; S=1

M[L],
1.

maxr =0,105

minr =0,07 tk =0,2,
:

tk =
minmax

minmax
r+r
r-r

.

1
,

optq
,

L
(2),

,

oq = 0 .

1q 2q optq



-

13

,

(L ).

L i

( ) iL .
s

D[2]:

n
DLL

n
D

n

ni
ii =-

-
= å

=

,)(
1

1 2

1

^
,

iL - i–

; iL -
, i–

,
(1)

i –

optq .

, 1.
, 2007

,
,

 « – 1»

:

 2 .

.

.

2007

-10  8. 

 (
0,18253 ,

0,07897 )
.

 1 ,

 « – 1»

2007
, 8,

-
2006 .

1,09832 2007 .
1,25184 – .

1 ,
2007 .

, 10,
0,95706

, 11,
0,95733 .

( 0,7)

 « - 1»

.

2007 ,

, 2008

,

.

, ,
,



.

/

.

  n
 

.

   
1/

   
  q

  1
/

.
  1

/
.

. .

   
 M

[L
],

,

   
1 

   
  2

 
   

3 
   

 4
 

   
   

 5
 

   
   

6 
   

   
 7

 
   

   
 8

 
   

   
9 

   
  1

0 
   

  1
1 

   
  1

2 
   

  1
3 

  1
 

 2
00

7-
1

 3
01

 
   

10
 

-0
,0

03
87

-0
,0

11
92

0,
06

88
3

0,
00

49
6

0,
43

57
3

0,
00

39
1

0,
01

68
6

0,
95

70
6

0,
18

25
3

  2
 

 2
00

7-
2

 2
12

 
   

11
 

-0
,0

03
31

-0
,0

12
92

0,
08

94
1

0,
00

42
0

0,
08

23
4

0,
00

03
8

0,
03

70
1

0,
95

73
3

0,
07

89
7

  3
 

 2
00

8-
1

 1
55

 
   

53
 

-0
,0

02
70

-0
,0

13
96

0,
00

86
1

0,
00

59
2

0,
25

62
1

0,
00

22
9

-0
,0

04
88

0,
99

70
4

0,
04

92
2

  4
 

 2
00

8-
2

 1
12

 
   

24
 

-0
,0

03
36

-0
.0

08
04

0,
01

47
1

0,
01

00
7

0,
07

56
3

0,
00

36
1

0,
06

48
3

0,
98

59
9

0,
03

50
6

  5
 

 2
00

9-
1

 1
39

 
   

44
 

-0
,0

02
12

-0
,0

03
83

0,
01

15
3

0,
00

06
8

0,
13

65
0

0,
00

05
3

-0
,0

11
52

0,
98

58
4

0,
04

07
1

14

, 2, 2010



-

15

.
1 ,
2008

 ( =11) -42
 (

),

,
=11

= 53. 

2008 ,

,
:
 ( =53)

+29  (
),

,
=53

=24.
, 2009 .

-20
 (

).

, +44.
,

,
.

,

,
 « »

.

,

(7 optq ).

,
.

1. –

« – 1»

.
2.

« – 1» 2008 .
2009 .,

2008 . -42
, – +29

 2009 .– -20 .

.
3.

 « – 1»

 « – 1».

1. –

–
 « – ». 1998. – 27 .

2. , . .
. [ ] / . . // -

.: .1969. - 576 .

References
1. Performance characteristics for

“Resurs-DK” space system engineering and
production for detailed optoelectronic Earth
observation. 1998 – p.27.

2. “Probability theory”. [text] / E.S.
Venttsel //M.: Phismatgiz. 1969/- p.576. 



, 2, 2010

16

STATISTICAL ESTIMATION OF RESURS-DK1 SC IMAGE QUALITY MODIFIED
TO ACCEPTABLE SURVEY CONDITIONS

© 2010 R.N. Akhmetov, A.Y. Bogatov, I.N. Losev, V.F. Petrishchev

FSUI SRPSRC “TsSKB-Progress”,Samara

Instrumental assessment results of linear ground resolution of images, acquired during normal operation of
RESURS-DK1 SC were statistically handled by modifying them to acceptable survey conditions. Conclusion about
fulfilling the SC performance task requirements, particularly requirements to linear ground resolution within
panchromatic spectrum range, was proved on the basis of voluminous statistical data (more than 900 scannings).
Exponential function was chosen as approximating expression of linear ground resolution. Appreciable best image
plane travels were detected during normal SC operation.

Linear ground resolution, telescope lens, gray filter, focusing, optronic converter, charge-coupled device,
panchromatic range, matrix, fineness of scanning
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