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3             
4

[3]( ).
1)

[3]
1
2
3



                                                             

108

SOUTH       

[F2]( ),
[F4] [ENT]

. 2) 3)

[F2]

[F4]

SOUTH.SCD            
[XYH]
S0001                 [DIR]
DATA.SCD             
[XYH]
                           

SOUTH.SCD            
[XYH]
S0001                 [DIR]
DATA.SCD             
[XYH]
                           

[F4]( )
[ESC]

'.
[F4]

1
2
3
4

1) [1] [2]
2)
3) F

9.6.2.2

“ ” “ [3]
” “

” “[2]
”.

[3]

[2]

1
2
3

1
2
3
4
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         0.000
      0.000 
        
    

[F4]( ).

,

[F4]

       1000.000
     0.000 
      1.600

.
. 1000.000

- 0.000 
X0    1.500
Y0    2.000
H0         0.000        

.          

[F4] ( )

'.
[F4]

1
2
3
4

1) [F1]( )

”

[3]

[2]

1
2
3      

1
2
3
4

         0.000
       0.000 
        0.000
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[F3]( ). [F3] SOUTH            
           

XYH

[F2]( ). 1) [F2]

C000                     
C001
C002                      

                        

[ENT]

[F4]( )

'.

[ENT] 

[F4]

XO       102.857 
YO       148.900        
HO      100.000        

      [ ] [ ]   

1) [F1]( )

9.6.2.3

”
“[3] ”

[3]

[3]

1
2
3

1
2
3
4

         0.000
     0.000
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[F3]( ) [F3] 2                
           
XY/A

[F3]( XY/A ) [F3]
X       102.857
Y       148.900        
H            

[F3]( ) [F3]
    

                           

        

[F4]( ). [F4]
       

                           
               

[ ]    [ ]

F4 . [F4]
1
2
3
4

”

[3]

[3]

1
2
3        

1
2
3
4
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         0.000
     0.000 
        0.000 

         

A

B [F3]( ).

A

B

       1000.000
      0.000

      1.600

2               
           

A

A

[F4] .

[F2]( )

[F1]( )

B

[F2]( ),

[ENT]

F4

A

B

. 1000.000
- 0.000 

X         1.500      
Y    2.000
H         0.000       

.            

C000                     
C001
C002                      

                        

X         1.500 
Y         2.000 
H         0.000 
>

F4 .

[F4]
       

                      
              

[ [ ]
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1
2
3
4

9.6.2.4

“
“[4] ” [4]

1
2
3
4

, .

[F4]( ). 1), 2) .

[F4]

      1/2
         0.000

           0.000 
         0.000 

                 

[F4] ( ) .

[F4]

2/2
         0.000

          0.000 
          0.000 

                 

    1000.000
     0.000 

        0.000       
      0.000 

[ ]

    1000.000
10.000 

       10.000       
      1.600 
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[F3]( )

[F2]( )

[F1]( )

F4 ( )

[F3]

1012
- 12.000
X         1599.255 
Y         1599.924 
H            0.000

.            

.

D
.

         
D = 245.777 

XYH

[F1]( )
[F1]( ).

d
=

—

d
D

dD

d = —

2)

[F1]

[F1]

d
D                -<

dD            
d            

d
D            25.777 

dD           -5.321 
d            1.278

[F2]( )
.

[F2]

d
D *[F. R]         -<
dD            -5.321 
d             1.278 

D dD d 0
d 0°0
D *           25.777 
dD            0.000
d             0.000 
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[F4]( )

.

.

[F4]

    1000.000
10.000 

       10.000       
      1.600 

1) –

2) .

:

-
-

-

-

-

ESC,
PT# ESC,

9.6.2.5 

[F2] ( )

    1000.000
      

        
      0.00

    1000.000
      0.000 

        0.000
      0.000 
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-

-

[F2]( ).
[F2]

1000.000
        

        
      

(1 N)
         0.000

          0.000
         0.000

          0.000
                 



                                                             

117

[ENT]
[F4]( )

[F4]

(1 N)
         0.000

          0.000  
          0.000

          0.000
                 

[F2] ( ) [F3] 
( ) [F2] [F3]

( )/ (
          2.150

          0.000 
          2.150

          0.000  

''. D                      
      180

[F1]( )
.

.

           3.398 
           3.321 

D        2.546 
     

[F1]( ),

[F1]

        0.000              
         0.001     

D       1.546        

[ESC],           2.150
          0.000 
          2.150

          0.000  

1) 
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10. 

[5]

1

1
2 / U.S
1 (360º)
2 (400G)
3 (6400M) DEG/GON/MIL

1
2
3 ·

m / ft / ft+in

–

1 ºC / ºF
2 h / .

/ .
C / ºF

                 
1
2
3

                 
1

2
3

1 [S]
2 -
3
4
1
2
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2:

3 .

                 

[1. 1 

3

[1 1 2 0.1 ]

1. 
2. 

– 1. 
2. 

1. 
2. 

1. 
2. 

-
1. 

2. 0.14
3. 0.2

-

1. 
2. 

-

XYH/YXH
1 XYH
2 YXH

XYH
YXH.

Z o/Vo
1 Z o -
2 Vo -
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11.

1) / / /
/ U-

SD .
2) :

/
3)
4)
5)

                         

                     

11.1

U-
SD

[MENU]
[3]

   

[1-

[2], .

[1]
[2]

1. 
2.         
3. - -
4. 
5. U-

      

3.
4.
5. 
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F1-F

SD
SD 1), 

[ENT]

File1
File2

IMP    EXP    
-

-
[F1]

[F4]

PT1             [CORD]
PT2             [MEAS]
                          

1) SD

11.2

). [3]

F1-F

[F1-F4]

Pt1
Pt2
                             
        

11.3

4](
).

[3]
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F2].
[4]

[2]
      

      

[F F3].
[F4]

File1
File2

IMP    EXP    
-     

F [2] File1                

                        

11.4

). [5] 2

Flash SD
[F -

F

[4]
[2]

FLASH
SD                       

-

11.5
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RS232 -          

F1 ————
F2 ————
F3 ——--—

11.5.1
4800

[2]( ) . [2]

-

[1]( RS232- ). [1]

     
1 RS232-
2 USB-          
3 U -

[3](
).

[3]

RS232-           
1.
2.               
3.

[ ] [ ],
[F4]( ).

1) 2)

[ ] [ ]
[F4]

: 4800 b/s    
8

                           
           

RS232.

RS232-           
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1) [ ] [ ]
[ESC] .

2) [ ] [ ]

USB-

[2]( USB- ).
[2]

     
1 RS232-
2 USB-
3 U -    

[3](
).

[3]

USB-          

[ ] [ ],

[F4]( ) .( None)

[ ] [ ]
[F4]

/
  

                           
                        

  

USB.

USB-

11.5.2 (RS232- )

[2]( ).
[2]

4. 
-
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[1]

(RS232- )
[1]

     
1 RS232-
2 USB-
3 U -

[1]
( ).

[2]

( )

[1]

[2]

RS232-          

1.
2.
3. -

[F4]( ) [F2]
1) [F4]

-
1         

                           

[2] (NTS-660) 2) [2]
1. NTS-300
2. NTS-660            
3

3)

< RS232>
A: SOUTH.SCD

123
                       

1) . “3.7 –
2) [F1]( )

3) F4 .

11.5.3

USB

[2]( ).
[2]

-
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[2]( USB- ). [2]

     
1 RS232-
2 USB-
3 U -

[2]

[1]( )

[2]

[1]

USB-           

1. .
2. . -        
3. . .
4. . .

[F4]( F
1) [F4]

-
SOUTH         

                           

[3]( ) 2) [3]

-      
1. NTS-300
2. NTS-660               
3

3)

[USB]
A: SOUTH.SCD

102
                        

1) . “3.7 – ”.

2) F1]( )
3) F4 .

11.5.4 U -

[2]( ).
[2]

-
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[3]( U - ) [2]

     
1 RS232-
2 USB-
3 U -

,

.

U -

             

“ ”, , I
H .

I H, ( I)
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H
”

[F4]( ), .
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12. 

-

12.1

1) 

2) 

3) 
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-

1) 

2) 

3) 

1)

2) 

3) 

4) 
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1) 

2) 
L=10°13'10"

3) 

R= 190°13'40"
4) 2C=L-R+180°= -
  
·
A

MENU

.

[MENU]
[F4]

               2/2
1. 
2. .         
3
4.            

[1]( )
[2] ( )

[1]
[2]

1. 
2. 
3. -
4. 

F4 .

[F4]

< -1>
0

18
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F4 .
[F4]

< -2>
179
5

                        

-

B
)

.

. 

.    
. 2C
. 

1) 

2) 

3) 

b
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.

-

    §12.5 .

1) A
L.

2) A
R.

3) i = (L+R-

i = (L+R- L+R-540°)/2.
4) i
·

MENU

.

[MENU]
[F4] 3

4.          

[1]( )

[1] ( )

[1]

[1] -

F4 .

[F4]

-1>  
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F4 .
[F4]

< -2>
1          

        
                        

-

- i -i

2) - i

12.7

MENU

.

[MENU]
[F4] 3

4.            

[1]( )
[3] ( - ).

[1]
[3] -
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[F4]( ) 10 ( ±10°
±45°)

[F4]

-
< -1>
±10° ±45°

112
26

[00/10]     

[F4]( ) 10
[F4]

-
< -2>
±10° ±45°

247
8

     [00/10]     

’. -

12.8

1) 

2) 

3) 
4) 

5) 

·
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1) 
2) 

A, B, C, D.
3) AC BD O.
4) 

O .
5) 
6) 

12.9 K

  
-

1) 
B C

2) 
AB AC.

3) B
BC.

4) 

K=AC - (AB+BC)
K K
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F1)

-

12.10

Inspection

1) 
2) 
3) 

4) 

12.11

-
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-

II. 

12.12

12.13
1) 

- .

-
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13. 

45
30
1

-        8'/2
-

± 3'

± 3"

- -362R 2"
- -365R 5"

- 1 1000
-

- (2+210-6D)
- (5 + 210-6D)

D -

- 1 00

- (5 + 210-6D)
- (10+210-6D)
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14. 

  
     X

                                        X

2X

X

X

                                    1X
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A

1.
NTS660

   ( )     ( )
JOB          
INST         
UNITS        ( ) /
STN          PT#
XYZ          E(Y) N(X) Z(H)
BS           PT#
SS           PT# .
HV           HA( ) VA( )
SD         HA( ) VA( ) SD(

) HD( ) VD( )
NTS300
[ ]
1

2.
_+9_ <3283639+3310927-0258d014_*56_,5.869
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3
D

_+10_ R+00000032m3380049+3310926d+00000080t00+00+00000_*56_,5.869

SD Measure
S:

_+12_ ?+00000087m3380055+3310925d+00000033t00+00+00063_*56_,5.869  
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4
_+11_ U+00003078509+00003743538+00005331546m+3310925d086_*56_,5.869

2.

NTS660
   PT# Y X H -
   1, 1000.000,1000.000,1000.000, STN 
   2, 990.000,1010.000,100.000, STN 
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   101,994.890,1000.964,100.113, STN
   102,993.936,1007.799,100.800, STN
   103 ,998.515,1009.639,100.426, STN
   104,1002.068,1002.568,100.342, STN
   1001,1004.729,997.649,100.1153, PT
   1002,1003.702,990.838,100.799, PT
   1003,7911.990,990.358,100.403, PT
   1004,997.311,998.236,100.354, PT
NTS300
_+1         _ x+01111107396_ y+00000005457_ z+00000003612_+2         _ 
x+01111107397_ y+00000005457_ z+00000003612_+3         _ x+01111107395_ 
y+00000005457_ z+00000003612_+4         _ x+00000108916_ y+00000101580_ 
z+00000100118_                           

3.
  

1 TREE
2 FENCE
3 CL
4 EP
5 GUTTER
6 PATH
7 DRAIN
8 BM
9 MH
10 GUS
11 WATER
12 LP
13 LIGHTS
14 ROCK

  KEYWORD ( )   nnn,nnn[,nnn]          
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START( )     Y X
STRAIGHT( )    
ARC( )        R

SPIRAL( )    R
PT( )           Y X[ A1 A2]

(A1 A2: )

1
START( )        1000.000,1050.000,1100.000
STRAIGHT( )       25.000,48.420
SPIRAL( )       20.000,20.000
ARC( . )              20.000,23.141
SPIRAL( . )       20.000,20.000
STRAIGHT( )       148.300,54.679

2
START( )        1000.000,1050.000,1100.000
PT( )               1750.000,1300.000,100.000,80.000,80.000
PT( )               1400.000,1750.000,200
PT( )               1800.000,2000.000

   

1000.000,50.000,0.000
1300.000,70.000,300.000
1800.000,70.000,300.000
2300.000,90.000,0.000
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B

1) 

2) 

-
-

           

    R
       . R
       X Y R A1 A2

PT#     X        Y             A1        A2
        (N)       (E)       (R)
BP   1100.000   1050.000  
IP1  1300.000   1750.000  100.000     80.000         80.000
IP2  1750.000   1400.000  200.000     0.000          0.000
EP   2000.000   1800.000 
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                0           
             X      1100.000    
             Y      1050.000    

[ENT] [F4]( )

             X      1300.000    
             Y      1750.000    
             R      100.000     
             A1     80.000      
             A2     80.000      

             X      1750.000    
             Y      1400.000    
             R      200.000     
             A1     0.000       
             A2     0.000       

             X      2000.000    
             Y      1800.000    
             R     0.000       
             A1     0.000       
             A2     0.000       

START  0.000 1050.000 1100.000 CRLF
PT  1750.000 1300.000 100.000 80.000 80.000 CRLF
PT  1400.000 1750.000 200.000 0.000 0.000  CRLF
PT  1800.000 1800.000 2000.000 CRLF

2

(1) )

    L 2.1

=
R
A2

2.1         

L 2.1 :
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A 2.1 :

R :

L1

=

R
A2

1 =
100
802

=64 m        

L2 =
R
A2

2 =
100
802

=64 

m

=
A

L
2

2

2

1 =
80

64
2

2

2
= 0.32 rad          deg   0.32 180

1 = - 2

2AN ....)
936021610

1(
642

2AE ....)
75601320423

(
753

32.0280N ....)
936021610

1( )32.0()32.0()32.0( 642

  )
9360

40010734182.0
216

01048576.0
10

01024.01(64

  )00000011.000004855.001024.01(64

  64 * 0.98981
    63.348
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32.0280E ....)
75601320423

32.0(
)32.0()32.0()32.0( 753

  )00000025.000078019.010666667.0(64

6.777
N1=N2 E1=E2

R

)cos1(RER

18cos1(100777.6R

           1.700

RR 21

        sinRNN m =63.348-100sin

NN mm 21

         NRRD mLALAecLAR 1121 )cot()(cos)
2

tan(

LA    
sin
1cosec   ,     

tan
1cot

D1 100 *

– 891
=148.06015 + 1.8326 + 0.6844 +31.891
=182.468

           DD 21

KA1

         1111 cosDNN IPKA
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         1111 sinDEE IPKA

BP IP1     1

       N KA1 1300 –182.468 *

      EKA1 1750 –182.468 *

)( 21LARL

  =R -2 *

  =100( 75
180

)

  =131.353 m

KA2

         2212 cosDNN IPKA

2212 sinDEE IPKA

IP1 IP2       2

N KA2   1300 –(-182.468) * cos m

EKA2   1750 –(-182.468) * sin m

BC EC
IARCL

IA= 

CL=200 * *
180

=334.648 m

)
2

tan( IARTL 200 * tan m
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22 cosTLNN IPBC

22 sinTLEE IPBC

32 cosTLNN IPEC

32 sinTLEE IPEC

:

2 ( IP1 IP

3 ( IP2 EP

N BC 1750 - 221.615 *

EBC 1400 - 221.615 *

N EC 1750 –(-221.615) *

EEC 1400 –(-221.615) *

:
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1

BP·KA1= 543.545)1050553.1574()000.1100872.1249( 22 m

KA2·BC 005.166)976.1637058.1536()032.1444068.1575( 22 m

EC·EP 084.250)929.15871800()456.18672000( 22 m

(BP)
  N     1100.000 m

E     1050.000 m
BP KA1 .

   
     545.543 m

KA1 KE1
        -100 m
         64 m

KE1 KE2
        -100 m  
         131.354 m

KE2 KA2
        -100 m  
         64 m

KA2 BC
       

      166.004 m
BC EC .

         200  
         334.648 m

Ec EP
       
         250.084 m
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C

1 NTS

.
1) (S)

2) / (D/ h)

3) (H/V)
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4) (N/E/Z) 

5) 1) (S)

6) 2) / (D/ h)

7) (H/V)

8) (N/E/Z) 
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2

  
                C   067   ETX  CRLF
ASCII 43H  30H  36H  37H 03H  0DH 0AH

ACK  006  ETX  CRLF………
ASCII 06H  30H  30H  36H  03H  0DH 0AH
                NAK  021  ETX  CRLF………
ASCII 14H  30H  32H   31H  03H  0DH  0AH

  
                            
          Z10  091  ETX CRLF          H/V            
ASCII 5AH 31H  30H  30H  39H  31H  03H  0DH  0AH
          Z12  089  ETX  CRLF          HR 
ASCII 5AH  31H  32H  30H  39H  31H  03H  0DH  0AH
          Z13  088  ETX  CRLF          HL           
ASCII 5AH  31H  33H  30H  39H  31H  03H  0DH  0AH

          Z32  091  ETX CRLF       SD           
ASCII 5AH  33H  32H  30H  39H  31H  03H  0DH  0AH
          Z34  093  ETX CRLF       SD           
ASCII 5AH  33H  34H  30H  39H  33H  03H  0DH  0AH
          Z35  092  ETX CRLF       SD      
ASCII 5AH  33H  35H  30H  39H  32H  03H  0DH  0AH

          Z42  092  ETX CRLF       HD          
ASCII 5AH  34H  32H  30H  39H  32H  03H  0DH  0AH
          Z44  090  ETX CRLF       HD          
ASCII 5AH  34H  34H  30H  39H  30H  03H  0DH  0AH
          Z45  091  ETX CRLF       HD      
ASCII 5AH  34H  35H  30H  39H  31H  03H  0DH  0AH

          Z62  094  ETX CRLF       NEZ         
ASCII 5AH  36H  32H  30H  39H  34H  03H  0DH  0AH
          Z64  088 ETX CRLF       NEZ        
ASCII 5AH  36H  34H  30H  38H  38H  03H  0DH  0AH
          Z65  089  ETX CRLF       NEZ
ASCII 5AH 36H  35H  30H  38H  39H  03H  0DH  0AH


