
Define Geomatics1.
Understand the general relation between the fields of geomatics2.
Define Survey and its importance3.
Know General Types of Surveying4.
Know the Specific Types of Survey5.
Know How Distance is Measured6.
Know How Angles are Measured7.
Understand Cartesian Coordinates8.
Know How Elevation is Measured9.
Know How Terrain is Model10.
Know How a Cross-Section is Made11.

Ch 1 of Textbook•
Basics of Geomatics (in folders file)•

Reading Assignment 

Homework Assignment

Survey digital levela.
Total station theodolite. b.
Write a summary of their use (1/2 page total for each device 
(minimum - singled space). 

c.

You can also include photos, but these should be placed after your 
summary.  Remember to reference your sources. (30 points.) 

d.

Using internet searches, find information about the following devices: 1.
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Geomatics is defined as a systemic, multidisciplinary, integrated approach to 
selecting the instruments and the appropriate techniques for collecting, storing, 
integrating, modeling, analyzing, retrieving at will, transforming, displaying, and 
distributing spatially georeferenced data from different sources with well-defined 
accuracy characteristics and continuity in a digital format.

M. A. Gomarasca (*)
National Research Council of Italy,
Institute for the Electromagnetic Sensing of the Environment, Via Bassini 15,
20133 Milan, Italy
e-mail: gomarasca.m@irea.cnr.it

Geomatics is a relatively new term that is now commonly
being applied to encompass the areas of practice formerly identified as surveying.
The name has gained widespread acceptance in the United States, as well as in
other English-speaking countries of the world, especially in Canada, the United
Kingdom, and Australia. In the United States, the Surveying Engineering Division
of The American Society of Civil Engineers changed its name to the
Geomatics Division. Many college and university programs in the United States
that were formerly identified as “Surveying” or “Surveying Engineering” are now
called “Geomatics” or “Geomatics Engineering.”

Textbook - 13th Edition

Definition of Geomatics
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Relationship of Elements of Geomatics
Monday, February 24, 2020 9:39 AM

   L1 - Intro Page 3    



• Surveying has to do with the determination of the relative spatial 
location of points on or near the surface of the earth.
• It is the art of measuring horizontal and vertical distances between 
objects, of measuring angles between lines, of determining the direction 
of lines, and of establishing points by predetermined angular and linear 
measurements.
• Along with the actual survey measurements are the mathematical 
calculations.
• Distances, angles, directions, locations, elevations, areas, and volumes 
are thus determined from the data of the survey.
• Survey data is portrayed graphically by the construction of maps, 
profiles, cross sections, and
diagrams.

Definition of Surveying

Importance of Surveying

Land surveying is basically an art and science of mapping and measuring land. 
The entire scope of profession is wide; it actually boils down to calculate where 
the land boundaries are situated. This is very important as without this service, 
there would not have been railroads, skyscrapers could not have been erected 
and neither any individual could have put fences around their yards for not 
intruding others land.

Definition and Importance
Monday, February 24, 2020 9:39 AM

   L1 - Intro Page 4    



History of Geomatics
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History of Geomatics (cont.)
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Eratosthenes  had  concluded  that  the  Egyptian  cities  of Alexandria and Syene were 
located approximately on the same meridian, and he had also observed that  at noon on 
the summer solstice, the sun was directly over-head at Syene. (This was apparent  
because at that time of that day, the image of the sun could be seen reflecting from the 
bottom of a deep vertical well there.) He reasoned that at that moment, the sun, Syene, 
and Alexandria were in a common meridian plane, and if he could measure the arc 
length between the two cities, and the angle it subtended at the Earth’s center, he could 
compute the Earth’s circumference. He determined the angle by measuring the length 
of the shadow cast at Alexandria from a vertical staff of known length. The arc length
was found from multiplying the number of caravan days between Syene and
Alexandria by the average daily distance traveled.

Eratosthenes measurement of the circumference of the earth

History of Geomatics (cont.)
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History of Geomatics (cont.)
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https://en.wikipedia.org/wiki/Surveying

Historical Survey Equipment 
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Historical Survey Equipment (cont.)
Monday, February 24, 2020 9:39 AM

   L1 - Intro Page 10    



History of Geomatics (cont.)
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https://en.wikipedia.org/wiki/Surveying

Modern Survey Equipment
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General Types of Surveying
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•     Control Survey: Made to establish the horizontal and vertical positions of 
arbitrary points.

•     Boundary Survey: Made to determine the length and direction of land 
lines and to establish the position of these lines on the ground.

•     Topographic  Survey:  Made  to  gather  data  to  produce  a  topographic  
map  showing  the configuration of the terrain and the location of natural and 
man-made objects.

•     Hydrographic  Survey:  The  survey  of  bodies  of  water  made  for  the  
purpose  of  navigation, water supply, or sub-aqueous construction.

•     Mining Survey: Made to control, locate and map underground and surface 
works related to mining operations.

•     Construction  Survey:  Made  to  lay  out,  locate  and  monitor  public  and  
private  engineering works.

•     Route Survey: Refers to  those control, topographic, and construction 
surveys necessary for the   location   and   construction   of   highways,   
railroads,   canals,   transmission   lines,   and pipelines.

•     Photogrammetric Survey: Made to utilize the principles of aerial 
photogrammetry, in which measurements  made  on  photographs  are  used  
to  determine  the  positions  of  photographed objects.

•     Astronomical  survey:  generally  involve  imaging  or  "mapping"  of  
regions  of  the  sky  
using telescopes.

Specific Types of Surveying
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Purposes of Surveying
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Purposes of Surveying (cont.)
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Purposes of Surveying (cont.)
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Purposes of Surveying (cont.)
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Purposes of Surveying (cont.)
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Purposes of Surveying (cont.)
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Purposes of Surveying (cont.)
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Purposes of Surveying (cont.)
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Location of Objects 
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DDM or Direct distance measurement – This is mainly done by chaining or taping.

ODM or Optical distance measurement – This measurement is conducted by 

tacheometry, horizontal subtense method or telemetric method. These are carried out with the 

help of optical wedge attachments.

EDM or Electromagnetic distance measurement – The method of direct distance 

measurement cannot be implemented in difficult terrains. When large amount of inconsistency 

in the terrain or large obstructions exist, this method is avoided.

From <https://theconstructor.org/surveying/electronic-distance-measurement-instrument/6576/> 

Distance Measurement
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https://www.engineersupply.com/EDM.aspx

For more information (see also)

https://theconstructor.org/surveying/electronic-distance-measurement-
instrument/6576/

Distance Measurement - Automated
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Angle Measurement
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Azimuth and Bearing Practice
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Bearings

Bearing and Azimuths
Monday, February 24, 2020 9:39 AM

   L1 - Intro Page 28    



Altitude and Azimuth 
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https://gisgeography.com/latitude-longitude-coordinates/

Astronomical or True Meridians

A plane passing through a point on the surface of the earth and containing the 
earth’s axis of rotation defines the astronomical or true meridian at that point. 
Astronomical meridians are determined by observing the position of the sun or a 
star. For a given point on the earth, its direction is always the same and therefore 
directions referred to the astronomical or true meridian remain unchanged. This 
makes it a good line of reference. Astronomical  or  true  meridians  on  the  
surface  of  the  earth  are  lines  of geographic 
longitude and they converge toward each other at the poles. The amount of 
convergence between meridians depends on the distance from the equator and 
the longitude between the meridians.

Latitude and Longitude
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Cartesian Coordinates
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Coordinate Geometry
Monday, February 24, 2020 9:39 AM

   L1 - Intro Page 32    



Polar Coordinates
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Area from Coordinates
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Traverses
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Traverses (cont.)
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GPS and Satellites
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How Elevations is Measured
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How Terrain is Modeled
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Making Cross Sections
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Blank
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