Introduction to Total
Stations

Total stations are advanced surveying instruments that combine an
electronic theodolite and an electronic distance meter. They are essential
tools for accurate mapping, construction layout, and land surveying
projects. This presentation will provide a comprehensive overview of their
principles, setup, and practical applications.
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Principles of Total Station Operation

Electronic Theodolite Electronic Distance Microprocessor and
Measurement Software

The total station uses an

electronic theodolite to An EDM (Electronic Distance The onboard computer

precisely measure horizontal Meter) module measures processes data and provides

and vertical angles. distances using laser or surveying calculations, data
infrared technology. storage, and communication.
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Setting Up and Leveling the Total
Station

Tripod Setup Centering
Extend the tripod legs and secure the total Center the total station over the survey point
station firmly on the tripod head. using the tribrach and optical plummet.
1 2 3
Leveling

Use the station's electronic and optical levels
to precisely level the instrument.
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Measuring Angles and Distances

1 Angle Measurement 2 Distance Measurement
The total station uses precise angular The EDM measures distances to a
encoders to measure horizontal and prism or reflective target using
vertical angles. infrared or laser technology.

3 Coordinate Calculation

The instrument uses the angle and distance data to calculate 3D coordinates of the
target.
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Data Collection and Storage

Data Logging

Total stations can store survey data, including
coordinates, observations, and field notes.

Data Management

Specialized software is used to process,
analyze, and manage the survey data.

Data Transfer

Collected data can be transferred to a
computer or field controller via cable,
wireless, or memory card.

Data Security

Proper data backup and storage procedures
are essential to prevent data loss or
corruption.
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Coordinate Systems and
Transformations

Local Coordinate
Systems

Total stations can establish
project-specific coordinate
systems based on a known
control point.

Georeferencing

Data can be linked to global
coordinate systems, such as
latitude/longitude or state
plane, using GNSS.

Coordinate
Transformations

Specialized software is used to
transform survey data
between different coordinate
systems.
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RIMARY FEATURES

World's first - TSshield™ system « . _ :
500m non-prismrange «.... {

Unique IACSangle _ . .ev**"" """
oder system (1" & 27)

Quick & easy-toase .
trigger button

Tangent Lock - Securely «
holds your angle in place.

Laser plummet *

Troubleshooting and Maintenance

\/
Instrument Calibration
1 Periodic calibration is essential to maintain the total station's accuracy and
precision.
\/
\/
Error Diagnosis
2 Identifying and addressing potential sources of error, such as incorrect setups
or environmental factors.
\/
\/
Preventive Maintenance
3 Proper care and storage of the total station, including cleaning, battery
charging, and software updates.
\/
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Practical Applications and Case Studies
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Construction

Total stations are
indispensable for
surveying, layout, and
as-built
documentation on
construction sites.
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Mining

Total stations are used
for mine mapping,
volume calculations,

and monitoring ground
deformation.
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Engineering

Total stations support
infrastructure projects,
such as road design,
bridge construction,
and drainage systems.
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Land Surveying

Total stations are
essential for accurate
mapping, boundary
demarcation, and
topographic surveys.
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