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Supplies
Theodolite






Tripod

Memory Card





Plumbbob

2 Batteries (with cable)




Reflector

Theodolite battery casing

Before you go
A few days before heading to the field, charge the batteries and check that the theodolite is functioning properly. The battery that comes with the total station needs a 14-hour charge. Make sure that the memory card is formatted BEFORE it is inserted in the total station (only applies to new cards). 

Setup:  Location, location, location

Scout the area to be surveyed PRIOR to setting up the total station. Look for brush and hidden valleys that could obscure the reflector. Shooting from a higher vantage point than the survey area helps eliminate topographic and vegetation issues. Try to set up so the entire area can be shot from one point. 

Tripod

Before setting up the tripod, determine which direction you will be facing most frequently, then position the tripod so that your legs will be in between the tripod legs as opposed to straddling them. The slightest bump can cause errors.

Unscrew the round metal object underneath the top of the tripod and remove the plastic cover. If you are shooting from a known point (e.g., rebar, benchmark), sight through the hollow metal cylinder and center the point in the view. If rebar is the known point, aim for the base because the top can bend. Sink the legs into the ground and adjust them so that the top is level with the middle of your chest (in theory, this should put the theodolite at eye level).

Theodolite

Set the theodolite on top of the tripod with the bulls eye bubble on the side from which you will be shooting. Screw the hollow, metal cylinder into the bottom of the theodolite. If you are setting up over a known point, use the sighting piece at the base of the theodolite to ensure that the theodolite is properly centered. This can be the most time-consuming part of the setup. Level the theodolite by using the footscrews just above the tripod. Let the theodolite and tripod settle while you hook up power, then double check to make sure it is still level.

If using the big battery packs, connect the cable to the battery and to the theodolite battery casing (it is very light, not heavy like the actual theodolite battery).

Survey operation

Turn the station on, and push F5 for setup. Scroll down to the file and choose the file number to use. Choose the number at which you would like to begin recording points. If you are doing a repeat survey, choose a number that is 1000 higher than you started with previously (for example, if on day 1 you began with 1000, on day 2 begin with 2000). A symbol that looks like a level is on the keypad—push it to fine-tune the leveling of the theodolite, then push CONT to continue. 

Push F4 to enter instrument height (use the plumbob to measure to the pinhole on the side of the theodolite), the target (reflector) height, and to set HZ0. Use a Brunton (or other compass) to determine the bearing to a fixed reference point, and use this for a backshot. Shoot the point using F2 to make sure everything looks good, write the coordinates down, enter the bearing from the compass, then push F3 to record. This tells the theodolite which way is north; otherwise, all bearings will be relative to the position of the total station with respect to the reference point. Choose two other fixed points to become the known control points for future surveys and shoot them—this time use F1. Be sure to write ALL of the coordinates for the three points down for future reference. 

F4 is the button to push to access most of the setup functions, including changing the height of the reflector).

Now you can begin surveying. When the person at the station is ready to record, the arm should be raised in the air—this indicates to the person holding the target (reflector) that the target needs to be level (using the bulls eye level) and still. The person at the station should push F1 to record, wait for the second beep, then lower the raised arm. This tells the person with the target that it can safely be moved. The person at the station should wait for the third beep before shooting the next point.

When the survey has been completed, simply turn the machine off and take down in reverse.

Additional notes for repeat survey
Set the HZ direction with the target at the known point, push the button to edit, and enter the known HZ0. If the theodolite is finicky, set HZ = 0 and rotate out in Matlab or Excel.

Angular rotation formulae:

E’ = -NsinФ + EcosФ

N’ = NcosФ + EsinФ

Where E equals easting, N equals northing, and Ф bearing??
Note-taking strategies
When surveying, good notes are essential. At the time, it may seem redundant to record things such as geomorphic features, but when processing the data, these notes can be crucial, especially if corrections need to be made.

Note all four coordinates for the three control points. Note the beginning and ending of all geomorphic features, the placement of significant objects (e.g., rock outcrops, downed trees, etc.), as well as any changes made to the target (reflector) height. If technical errors occur, or the station gets bumped and has to be recentered, these incidents should be noted as well. 
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