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HOW  TO SET OUT WITH THE NTS302R+ TOTAL STATION
This tutorial will show you how to set out points with the NTS302R+ total station, including stationing, backsighting by angle and backsight point.  The procedure is as follows:
1. Station the instrument over point STNA

2. Backsight by angle to point STNB

3. Survey point STNB

4. Survey points 1 & 2

5. Set out points 1 & 2

It takes approximately  1.5 hours
Also included are  free-stationing and entering points into memory manually and using PC.  

You will need:

1. NTS302R+ total station with charged battery
2. Tripod

3. Prism & pole
4. Staffman to hold the prism

5. Points on the ground on which to station STNA (1000,1000,0) and STNB

6. Points to set out 1, 2

CONFIGURATION – Set these configurations each time at power up

1. Turn on the instrument, display will show V OSET TURN.  Tilt the telescope up/down and display will show V, HR

2. Press STAR button to left of On/Off button, display will show “Contrast Adjustment”

3. Select Prism Type:  F1:MODE

4. F1:PRISM,  square brackets will show around F1:[PRISM]

5. (F2: REFLECTOR is for reflector tape, F3:NO REFLECTOR is reflectorless)

6. ESC button

7. Set Compensator (defaults to OFF on PowerOff): F2:TILT

8. F1:X-ON

9. F4:YES
10. Set Prism Constant: F3:S/A

11. F1:PRISM, set to -30

12. Prism constant will not be adjustable if Prism type is set to F3: NO REF.

13. Set Pressure & Temp: PRES should be in range 995-1015, PPM should be in range 0 to -11

14. ESC twice


STATIONING
15. Set up and level the instrument on point STNA.
16. Press S.O. key
17. Select a file: Since there are no files in the instrument we must input a file: F1:INPUT.  (Later when there are a number of files in the instrument you may select by F2:LIST)

18. We will call our file TEST, press the following keys:
1 – F2 = T
8 – F2 = E
1 – F1 = S
1 – F2 = T
F4:ENT to complete the input

19. Display then shows the LAYOUT menu, select F1 OCC. PT INPUT

20. Later when there are points in memory we can F1:INPUT the point name or select by F2:LIST, but for the moment select F3:NEZ to input the station point co-ordinates.
(See below for inputting points into memory)

21. Input the following co-ordinates for STNA:
N: F1:INPUT, 1000, F4:ENT
E: F1:INPUT, 1000, F4:ENT
Z:F1:INPUT, 0, F4:ENT
we are not going to bother with heights in this tutorial

22. When Instrument Height is displayed press F4:ENT

CHECKPOINT 1:

Display should show the LAYOUT menu again

23. Select F2:BACKSIGHT INPUT to orient the instrument

24. Press F3:NEZ

25. Since we may not know the co-ordinates of STNB we are going to assume it is due North of STNA and orient the instrument by angle.  See below for orienting instrument by backsight point

26. F3:AZ to orient by angle, and press 0 to set HR=0, F4:ENT
27. Sight point STNB and when display asks BACKSIGHT HR, SIGHT? Press F4:YES

CHECKPOINT 2:

Display should show the LAYOT menu again


SURVEY POINT STNB & PTS. 1, 2
28. Press F4:P(
29. Press F2;NEW POINT
30. F1:SIDE SHOT
31. Select a file, or just leave at the existing filename (TEST) F4:ENT
32. Display shows SIDE SHOT PT#, press the following keys to input STNB:
F1:INPUT 1-F1:S
1-F2:T
5-F2:N
7-F2:B
F4:ENT to complete input
33. Reflector height? Press F4:ENT to set to 0.00

34. F1:MEAS and the display will show the co-ordinates and query NOTE? Press F4:YES
The point is now recorded to memory.

35. F1:INPUT to input 1 for Pt# of next point, F4:ENT
36. F4:ENT for reflector height

37. Sight point and press F1:MEAS followed by F4:YES to record co-ordinates.

38. Instrument will automatically increment point no. so press F4:ENT to accept

39. F4:ENT for reflector height

40. Sight point and press F1:MEAS followed by F4:YES to record co-ordinates.
41. Press Esc key to return to Setting out menu

SET OUT POINTS 1 & 2
42. Press F4:P( to go page 1 of the LAYOUT menu
43. F3:LAYOUT
44. F2:LIST to list the points available to set out, there should be 3: STNB, 1, 2
45. Use the arrow keys (to the right of the display) to bring the indicator arrow up/down to point at point 2. Press F4:ENT to select
46. F4:ENT to accept the displayed co-ordinates
47. F4:ENT to accept the reflector height
48. F4:CONT to continue
49. Turn the instrument until dHR goes to 0°0’0”, the telescope is then pointing on the line the point is to be set out on.
50. Have the staffman hold the prism on this line, and sight the prism
51. F2:DIST measures the distance and dH displays how much the staffman needs to go (-) or come (+) towards the instrument to reach the point.
52. F1:MEAS to measure again or F2:ANG to check the angle is still at 0°0'0". 
53. When finished press F4:NEXT to set out the next point, point 1 and continue from 46 above.  

54. If you have coordinates of further points you can press F4:NEXT and F3:NEZ and enter coordinates on-the-fly and continue from 47.

ENTERING POINTS INTO MEMORY
55. Return to the starting display (V, Hr) by pressing the ESC key twice.
56. Press Menu key
57. F3:MEMORY MGR
58. F4:P(
59. F1:COORD INPUT
60. Select file
61. F1:INPUT followed by 2-F4 and 0-F4 to input point no. 20 e.g. F4:ENT to complete input of point number
62. F1:INPUT and N( changes to N=, enter the northing co-ordinate, and F4:ENT to complete the input.  Note: you can press F1:BACK to correct an error
63. F1:INPUT and E( changes to E=, enter the easting co-ordinate, and F4:ENT to complete the input. 
64. F4:ENT twice to set the Z co-ordinate to 0.00 and complete the input
65. Display then defaults to the PT# entry screen with the point number incremented to the next number.  You can accept (F4:ENT) or change it (F1:INPUT) and continue entering point co-ordinates
66. To change the co-ordinates of a point you have already entered, enter the same point number and it will ask do you want to overwrite, F4:YES to change the co-ordinates and re-enter them.

BACKSIGHTING A KNOWN POINT
67. When we have stationed the instrument we may want to orient by sighting a backsight point rather than by angle
68. After 9. above, select F2:BACKSIGHT INPUT
69. F2:LIST
70. Select STNB by using the up/down keys to right of the display and F4:ENT to confirm
71. Sight backsight point and when display shows BACKSIGHT HB SIGHT? Press F4:YES to set backsight



FREESTATIONING
72. Go to the initial display (No. 1 above) and press S.O. key
73. F4:ENT to accept file name displayed
74. F4:P(
75. F2:NEW POINT
76. F2:RESECTION
77. F4:ENT to accept file name displayed
78. F1:INPUT and input name of point on which you are stationed, this may be any name and is not significant
79. F1:DIST RESECTION
80. F4:ENT to accept instrument height
81. Screen now shows No1# and Pt#: of the first backsight point
F2:LIST to list points in memory and up/down arrows to highlight the backsight point. F4:ENT to select the point
82. F4:ENT to confirm co-ordinates of backsight point
83. F4:ENT to confirm reflector height
84. Sight prism on the point
85. F1:MEAS to measure the point, it may be necessary to press F1:MEAS a second time to confirm the measure.  When finished measuring display will change to No2# and Pt#: for the 2nd backsight point
86. F2:LIST to list points in memory and up/down arrows to hightlight backsight point number 2 and repeat procedure from 81.
87. This time when measuring is complete you will get a screen which says ‘RESIDUAL ERROR’ which shows the error in the readings (it should be less than 10mm).  (NOTE: If the error is too great you will get quick flash of CALCULATE ERROR! and display will return to NEW POINT menu)
88. F4:CALC to calculate the co-ordinates of the station point
89. F4:YES to record the co-ordinates of the station point
90. To proceed to setting out press ESC key and F4:P( followed by F3:LAYOUT.


UPLOADING POINTS FROM A PC
91. Enter points to be uploaded in an Excel spreadsheet in the following format:
Point Number, Point Code, Easting, Northing, Height
Point Codes can be the same and are irrelevant, Heights can all be 0.00

92. Save file as *.csv (Comma Delimited) format, and exit Excel

93. Connect cable to PC and instrument.  For troubleshooting cable connection see DataSheet 50

94. Start TS-COM0 software, it will appear as a white window with a menu on top.

95. File>Open and locate the file with the points.  Open, and the points should appear in the window in columnar format separated by commas.

96. Select Comm>Upload Coordinate from menu.  Display will show ‘Press enter on computer, then press enter on total station’

97. On total station go to initial display and press Menu key

98. F3:MEMORY MGR.

99. F4:P(  twice

100. F1:DATA TRANSFER
101. F2:LOAD DATA
102. F1:COORD DATA
103. F1:INPUT to input a filename – can not use existing file name

104. F4:YES on total station, then click OK on PC 

105. The instrument display will show <LOAD DATA> and on the PC you will see the coordinates being prepared for uploading.
106. To check that data is correct on instrument press ESC button twice and F4:P(
107. F2:SEARCH
108. F2:COORD DATA
109. F4:ENT to confirm file name

110. F1:FIRST DATA
111. Use arrow buttons to scroll down through the data.
112. Note1: In 91 above you can enter Point Code in first column if it makes it easier to identify the points on site, as:
Point Code, Point Number, Easting, Northing, Height
113. Note2: If using n4ce Survey software, see DataSheet 53 on how to pick points and save to a file, and start at 93 above.
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