
68 ISSN 1607-7970. . . 2012.  6

 621.317

. 1, , 1, .  1, , . 1,
, . 1, , . 2, , . 2,

1– ,
     . , 56, -57, 03680, ,
2 – ,
     . , 37, -28, 03028, .

, 
. -

, , -
. , -

, , 
-

. , -
, , -

, . . 6, . 3, . 2.
: , , , .

, 
, -

N, -
, 1 2 -

 " "  " "  [4]. -
t , , 

1 0 2/xt T N f T ,                                                              (1)

0f – .
, -

 3   300  .  
 3…5 . 

 ( -
). , -

 150 .

:  [1].
, , -

.
t , 

,  " "  " " -
1 2. , -

,  [1] -

 © ., ., ., ., ., .,
      ., 2012



ISSN 1607-7970. . . 2012.  6 69

-
. , 

,  ( ), 
,

. -
, -

. -
 [5]. -

0  2 0 -
 [4]. -

0
0 0

0 0

( ) ( )
(2 ) ( )

x
x

U T U TT T T
U T U T

,                                                          (2)

( )xU T  –  ( ),
; 0( )U T 0(2 )U T  – -

, -
.

-
-

. , -
. , , -

-
 ( ) -

, 
 20 . 

. , 
 (  30 ) ,

 18000 . -
, -

 [2]. , -
, 

, -
,  0,1…0,2 -

 15…30 . -
, .

-
, -

. , , , 

, , 
.

. 1 , 
. 

:   –  ;   –  ;   –  -
;  – ; 1, 2 – ; 1, 2 – ;

1… 3 – ;   –  ;   –  -
;  – -

;  – ;  – -
;  – ;  – -
;  – ;  – .



70 ISSN 1607-7970. . . 2012.  6

, 
-

f0 =10,0 .

. 1
1.

. , -
1 1 . -

, . 
, -

, .
2.  " ". -

,  " ", -
 " ", 

N.  
1, 1 1.

3. t1  " ", -
 " ".  " " 

2. -
2  2,  1,  

, , , -
 " ".  " " , -

, -
t1.  2,  ,  .  -

3 . ,
t1, .

t1  " " -
 ( ), -



ISSN 1607-7970. . . 2012.  6 71

. 2, , ,  
.

4. t2 , ,
 (N-1)· 0,  " ", -

1, -
.  1  1  1,  

. , -
,  1- . 

, -
t2.  2,  ,  .

,
t2, .

-
 ( ), -

. 2, , 
, .

5. 0 0 ( ). -
, 0  2 0. -

, -
.

6. t1, t2 xt . xt , ,

0 2 1( 1)xt N T t t . (3)
t1 t2  (3)  (2) , -

0  2 0.
7.   

 = k  –  ), xt ,

. -
k .

, -
,  [4]. -

, , -
. , 

. 2.

. 2



72 ISSN 1607-7970. . . 2012.  6

VT1. -
 (R6…R13) -

 1:2.  4- ,
VD1…VD16 511.  (±12 )

 " "   "b", " "   "d",  "e"  "f",  "l"  "m" 
. , ,  " "  "b"  –12  +12 , -

VD1…VD4 . .
, -

. . -
 "1",  "2",  "3"   "4"  ,  

VT2…VT4. U
. U

, -
.  "4", -

.  "4", "3", "2"  "1"
U  > 1 . -

U  1,4 .

k  (3) 
. -

1 2, 
k

0 ( 1 2)k k U U ' 2 2
0 ( 1 2 )k k U U ,   (4)

1, 2U U  – -
; , ' – , k

1, 2U U , ' -
 1/  1/ 2; k0 – .

k0, ' ,
, U1 U2. 

k0, '  [6].
 [6]  (4) 

y ax b ,   (5)
 (xi, yi), i = 1, 2, …, n, 

a b.  [5] -

2

1 1 1

1; ( )( ) ( ) ; ;
n n n

y x i x i y i x x i
i i i

b m a m a x m y m x m m x
n 1

1 n

x i
i

m x
n

.   (6)

1 2i i ix U U 2 21 2i i ix U U ,  yi = ki. ki

1, 2U U -
.

-
k0, '

k U1 U2. 
. 1  2.

 1             2
k0 k0

'

1 0,582 0,287 1 0,591 0,133
2 0,588 0,168 2 0,594 0,081
3 0,458 0,004 3 0,459 0,018

. 



ISSN 1607-7970. . . 2012.  6 73

,  -
U  1,4 1, . 

U2  1  2
2 . 

U1 U2 1 2 . 
1 2 .

, 
1 2,

                                                           = 1 – 2.   (7)

                                                          = 1 – 2, (8)
1, 2 – , 

U1 U2.

                                                            = k ,                                                                             (9)
k  (4) k0, ', . 1  2 -

k U1 U2.

 =  – .. (10)
. 3 , -

U1 U2 :  – ,
 – ,  – .

 3
, -

. 3 -
k -

2 2( 1 2 )U U

k [3].  -
k  (U1  – U2) -

 1,5…2 .
, 

-
. , . 3 -

, ,  3,7 .
, , , -

-
 [1], 

. -
,  (U1 – U2) -

 1,4 .
. 1. , -

 2,5 ,   -
. .

2. , -
-
-
-

.
3. , -

, -
 10 .

-
, 

1 U1= 1,42; U2 = 1,855 19,5 1,1 0,45
1 U1= 1,436; U2 = 1,11 28,275 0,036 0,015
1 U1= 1,417; U2 = 1,131 21,49 7,08 2,89
1 U1= 1,536; U2 = 1,866 21,99 3,625 1,48
2 U1= 1,397; U2 = 1,107 27,49 1,44 0,59
2 U1= 1,404; U2 = 1,876 24,25 1,065 0,435
3 U1= 1,404; U2 = 1,705 14,85 6,51 2,66
3 U1= 1,406; U2 = 1,029 24,75 5,22 2,132



74 ISSN 1607-7970. . . 2012.  6

1. ., ., ., .
 // . – 2003. –  6. – . 64–70.

2. ., ., ., ., . -
 // . – 2008. –  3. – . 74–79.

3. ., . . – .: ,
1981. – 336 .

4. ., ., ., ., ., .
 // . – 2001. –  6. – . 56–61.

5. ., ., ., .
 // . .

. " ". – 2000. – . 3. – . 83–86.
6. . . – 2- ., . . – .: , 1982. – 624 .

 621.317

1, , 1, 1, , 1, ,
1, , 2, , 2, 

1 – ,
     . , 56, -57, 03680, ,
2 – ,
     . , 37, , 03028, .

, . -
, , -

. , 
, , -

. , 
, , -

, . . 6, . 3, . 2.
: , , , .

ERROR CORRECTION IN PRECISION PULSE LASER RANGE FINDERS
I. . Bragynets1, E. .Zaitsev1, .G.Kononenko1, Yu. .Masiurenko1, A.D.Nizhenskyi1, V.I.Latenko2, I.A.Ornatskyi2

1 – Institute of Electrodynamics National Academy of Science of Ukraine
     prospekt Peremohy, 56, Kyiv-57, 03680, Ukraine
2 – Ukrainian Research Hydrometeorological Institute UkrNIGMI,
     prospekt Nauky, 37, Kyiv, 03028, Ukraine.

The application of the proposed algorithms and the functioning of the circuit solutions for the correction of errors in pulsed laser range
finders, is presented and described in the corresponding block diagram of the range finder. Particular attention is paid to the
characterization of exposure correction used to correct the error that occurs when the amplitude and shape of the object under control
of the reflected light signal. It is shown that application of the method of least squares, based on the evaluation of the results of
experimental studies, can significantly reduce the uncertainty due to linearity is not converting units of pulse ranging systems. The tables
containing the numerical values of the parameters of the correcting influence, and a table of errors of distance measurement, computed
on the basis of the results of experimental studies performed on the model of the pulsed laser. References 6, tables 3, figures 2.
Key words: pulse, laser, the distance, time interval.
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